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INSTALACION Y MANEJO DE REDES (LAN) EN PLATAFORMA UNIX
Modulo lll (Ux) del Diplomado de Redes (LAN) de Microcomputadoras

TEMARIO

l.- INTRODUCCION A UNIX Y

TCP/IP
Conceptos generales
Antecedentes de Unix
Unix en plataformas Intel
Unx en otras plataformas

2-UNIX EN RED.

Caracteristicas en ambiente de
Red

Enlaces Unix - Ethernet

Enlaces Unix - Token Ring
Enlaces Puerto Senal

Hardware de Unix para Red

3.- FABRICANTES DE UNIX

Unix System V de SCO
Solarts de Sun
Microsystems

Unixware de Univel (Novell &
USL)

Ciros

4.- INSTALACION DE UNIX

tnstalacion del Hardware
instalacion Plataforma base Unix
Instalacion del Sistema Operativo
de Red

Configuracion y admimistracion de
Protocolos

5 - ADMINISTRACION DE

*

UNIX EN RED

El  kernel. Generalidades vy
configuracion

Swapping

Sistemas de segundad y
Filesystem

Utilerias de administracion

Usuarios, Grupos de usuanos,
Altas, Bajas. cambios, etc

Atnbutos y Segundades
Instalacion de aplicaciones

6.-

AMBIENTE GRAFICO UNIX
Conceptos de ODT

Manegjo de ODT

Terminales X-Windows
Emutacién X-Terminal

7.- INTEGRACION DE UNIX

CON OTROS SISTEMAS

Introduccidn a TCP/IP
Unix, Netware, Lan Manager,
Lmx, DOS

8.- CONECTIVIDAD

Enlaces locales
Entaces remotos

9.- SESIONES DE TALLER EN CADA
PUNTO DEL TEMARIO




HISTORIA DEL SISTEMA UNIX

Unix se onginé en los Laboratonos Bell AT&T, una de las institucion.)s de
investigacién mejor dotadas de los Estados Unidos, su historta es casi unica en
comparacion con otros sistemas operativos debido a que los avances son en gran
parte aportaciones de perscnas con ideas creativas singulares. La implicacion es que
los avances no han venido pnncipalmente de decisiones burocraticas sino mas bien
directamente de ias necesidades y creatividad de los usuanos. Esto sigue siendo cierto
hoy, io que hace del sistema UNIX uno de tos jardines mas fértiies para la creacion de
nuevos conceptos en computacion El sistema UNIX fue disefado por un grupoc de
personas que eran representantes de AT&T en el desarrolio de una de las influencias
germinales en la computacion modema, el Sistema Operativo MULTICS, desarroliado
en MIT a finales de los sesenta

Como uno de los pnmeros sistemas de tempo compartido MULTICS incorporo
la mayona de las ideas que aparecen en los sistemas multitarea actuales.
Desgraciadamente, MULTICS sufnd las consecuencias de su papel innovador y resultd
mucho mas complejo y pesado de io que ara necesano. A finales de los sesentz AT&T
abandono 1a mayor parte de su participacion, en el proyecto MULTICS, dejando a un
grupo de personas con talento pero frustradas, con muchas ideas acerca de o que un
sistema en tiempo compartdo deberia ser

Sin acceso al sistema MULTICS, estas personas se quedaron sin un .3 stema
Operativo modemo con &l cual trabajar, de modo que crearon uno nuevo Los
disenadores Ken Thompson y Dennis Ritchie construyeron el sistema basado en un
diseio elaborado con Rudd Canaday Pronto se les unieron J.F. Ossana y R lMoms
Tras un penodo de discusiones, adquineron una computadora DEC PDP-7 de
desecho y se pusieron a trabajar Como muchos de los mejores proyectos, este
comenzo con la creacién de un juego. Thompson y Ritchie desarrollaron un juego de
viaje espacial para la POP-7.

Después de esta sxpenencia crearon una nueva extructura de sistema de
archivos y un nuevo software que es muy similar al sistema de archivos modemos Le
anadieron un entomo de procesos con planificacidon y completaron el resto de un
Sistema Operatvo rudimentano El nombre UNIX pronto se aplicd a los resuitados ya
que su trabajo fue una simpificacion del sistema MULTICS. El sistema estuvo
operando sobre sl PDP-7 a pnncipios de 1970, y a mediados de esa década habian
pasado el proyecto a una maquina DEC PDP-11 de reciente apancion.

Muchas de las ideas claves del sistama UNIX modemo estaban prasentes en
las pnmeras :impiementacionas, inciuyendo el sistema de archivos, la implementacion
de procesos y la estructura de |as lineas de orden aun utiizadas hoy en dia




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

PRESENTACION

Si1 bien no es una novedad el Sistema Operativo
Unix que arranca en 1969 con su verston de Bell
Laboratories, si es saludable mencionar que en su

evolucion, ha logrado una superacion

de todos conocida en funcion de las necesidades
informaticas Hoy en dia, pretende dominar en los
ambientes de las macro, mini, estaciones de
trabajo o Redes de micros Esto ultmo merced a
su actual potencial después de haberse montado

OBJETIVOS

introducir a los participantes en Unix y TCP/IP en
ambientes de Red, y su nteraccion sobre
plataformas Intel entre otras Asi mismo en la
administracion de sus enlaces y la integracion

con otrcs sistemas

En 1988 sobre piataformas Intel {entre otras), e
integrado los mundos DOS-UNIX, ademas
actualmente cabalgando sobre TCP/IP, que
permite unir vanas plataformas As., ya hablamos
de Redes con enlaces Unix vias -Ethernet, Token
Ring, en cuanto a hardware y "Umx System V",
de Santa Cruz Operation, "Solaris” de Sum
Microsystem, AIX de IBM, y "Unixware" de
Univel {Novell y USL), en cuanto a software Esta
industria para no gquedar a la zaga, ha liberado
tantos paquetes para estos sistemas operativos,
que no envidia por mucho a la tradicional
plataforma MS-DOS Si bien Unix es fuerte en
multiusuario, ahora sirve como platafoerma base:
para poderosos Sistemas Operativos de Red con
productos como LAN Manager/X {entre otros). La
DECFI y CONSULTORES ICIMEX, SA DECV
conservando 18 vanguardia en la actualizacion
modulo como

profesional, ofrecen Teste

compiemento del DIPLOMADO

A QUIEN VA DIRIGIDO

A profesionistas, ejecutivos, y tecnicos, que por sus
necesidades profesionales y aplicaciones, requieran
conocer Redes sobre Unixy TCP/IP

REQUISITOS.

Haber cursado los modulos | y Il o equivalente (sin ser
imitante), -y  manejar amplamente MS-DOS ylo

cualguier otro Sistema QOperatvo, No es

indispensable conocer Unix.
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La implementacion original fue codificada en lenguaje ensamblador, pero
pronto se desarrolld el lenguaje de programacién C dentro del grupo, empezando en
1971 El lenguaje C fue utiizado casi inmediatamente en la continuacion del desarrolio
del sistema UNIX, y en 1973 el nucleo se recodifico en C. Hoy sélo unas cuantas
subrutinas del nucleo de alto rendimiento estan escntas en lenguaje ensamblador. Este
fue el pnmer intento de codificar un Sistema Operativo entero en un lenguaje de aito
nivel y 1a portabiidad que se le consiguid esta ampliamente considerada como una de
las razones pnncipales de !a populandad que al sistema UNIX actuaimente goza

Al mismo tiempo se imciaron las heramientas de proceso de textos que
postenormente dieron jugar a troff, y el pnmer cliente real del sistema UNIX fue la
Oficina de Abogados de Patentes de los Laboratonos Bell, que empezd a utilizar el
programa troff en otoiio de 1971.

El sistema UNIX captd inmediatamente |a jmaginacion de los informaticos en los
Laboratonios Bell y después de dos o tres aros habia alrededor de una docena de
sistemas UNIX ™ ejecutandose en vanas maquinas diferentes. Se realizaron con
frecuencia importantes mejoras software y AT&T comenzd a soportar el sistema como
producto intermo dentro de los Laboratonos Bell. El programa troff aparecio durante
este penodo, entre muchas otras innovaciones.

Sin embargo, el sistema UNIX adquind cuerpo con el desarrollo de las
maquinas PDP-11 supenores, tales como ia PDP-11/45 y la PDP-11/70, entre
prncipios y mediados de los setenta. El sistama UNIX se ajustaba de forma natural a la
arquitectura DEC y ocasiond la venta de muchos cientos de maquinas PDP-11 a lo
largo de los anos. Los programadores dentro de los Laboratonos Bell empezaron a
utihzar maquinas UNIX para su trabajo de procesado de textos, y los disenadores de
productos de Sistemas Beli comenzaron a utlizar PDP-11 con sistamas UNIX para
sistemas llave en mano dentro del negocio telefénico.

Simultaneamente, AT&T remitié muchas copias del sisteama UNIX a todas las
universidades del mundo, y una generacidn completa de informaticos a finales de los
satenta aprendid su profesidn con el sistema UNIX. Esto dio lugar a otra férti ola de
innovaciones y la implementacion ampliamente utiizada BSD (Berkeley Software
Distnbution) aparecio en la Universidad de Calfomia en Berkeley. Al tempo que AT&T
fortalecia el sistema UNIX y lo optimizaba en la direccion de la computacion comercial,
tas versiones BSD resuitaban dominantes en las comumdades urniversitanas y
tecnicas.

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
mejoras innovaciones del otro sistema a sus propias versionas,




A finales de los setenta. - &T comenzé un nuevo esquema de nominacion
para su version del sistema UNIX. Anteriormente las versiones pnncipales se
designaban segun las nuevas versiones que salian del drea de investigacion, y dos de
las mas populares fueron las denominadas Revision Sexta y luego Revisidn Séptima.
Siguiendo una reorganizacion intema del soporte del sistama UNIX, AT&T cambié su
numeracién a Sistema Il y Sistema V. Realmente estas nuevas versiones eran
descendientes directas de la Revision Séptima y el Sisterna V suplantd al Sistema il a
mediados de los ochenta. ] Sistema IV fue utilizado intemamente en ios Laboratonos
Bell, pero se considerd un productc de transiién que nunca fue soportado
publicamente.

A finales de los ochenta AT&T normalizé el nombre de Sistemna V y sus
versiones recientes se denominan Sistema V, Revision 2 y Sistema V, Rewvision 3, que
a menudo se abrevian como SVR2, SVR3, respectivamente. Durante los ultmos afos
setenta y los pnmeros ochenta, una o ambas de las versiones BSD y AT&T fueron
portadas a cast todos los computagores con potencia para soportarias.

Esto generaimente axigia como minimo unidades de disco de alta velocidad y
soporte de gestion de memona intema en {a CPU, aunque aigunas versiones
expenmentales han sido adaptadas a maquinas basadas en ROM sin disco rigido en
absoluto Hoy en dia se pueden comprar versionas de!l sistema UNIX para los mayores
supercomputadores, las maquinas maxicomputadores mas ampliamente utlizadas y
casi todos los minicomputadores a la venta.

Conforme los microcomputadores se han desarrollado en velocidad y potencia
¥y su costo ha disminuido, estas maquinas se han mowvido al range del sistema UNIX
Las maquinas 8088 onginaies eran cas| lo bastante potentes para soportar &l sistema
UNIX y algunas implementaciones podrian ejecutarse sobre estds maquinas. El
Sisterna operativo XENIX es una versiér adelgazada del sistema UNIX para el IBM PC,
pero esta reaimente en o por encima ae! filo de la capacidad de la maguina y séio ha
tomado cuerpo con las maquinas 80288 y 80388.

Recientermeante, los Laboratonos Bell y AT&T han desarrollado una nueva
versién genénca denominada Revision Octava o sistema UNIX de Investugacion.
Aunque no se venda comerciaimente, esta version ha sido ampliamente distnbuida a
universidades.

Los descendientes de las versiones BSD estdn siendo constantemente
mejorados y la realizacion de acuerdos entre ATAT y Microsoft, AT&T y Sun, y AT&T y
Amdahi estdn permtiendo ntegrar mas extensamente las versiones
microcomputadores y supercomputadores. Finaimente se espera que las versiones
SVR3, BSD-y XENIX convenan en una version unica del sistema UNIX que pueda
ejecutarse en casi cualquier entorno hardware Este producto combinado .podria
también permitir la compatbilidad de codigo objeto entre diferentes Versiones para la

misma maguina. o)
AT
L
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LA REVISION SVR3

Es la versidon mas actualizada del sistema UNIX de AT&T. Ha sido portada a la.
mayoria de los pnncipales computadores y es el estandar actual para la linea AT&T
Ha sido significativamente mejorada con respecto a versiones antenores y contiene
muchas modificaciones Las pnncipates modificaciones a nivel de usuano incluyen mas
ayuda en linea, herramientas de administrac:én del sistema notablemente mejoradas (
y simplficadas) y mayor resistencia al dafio debido a caidas de tensidn y otros danos
inadvertidos.

A niveles inferiores del sistema UNIX, las modificaciones mas mportantes han
sido el soporte para bibliotecas compartidas, un soporte de memona virtual muy
mejorado y nuevas herramientas para integrar redes de area locat con el nucleo.
Naturaimente ha habido muchisimos cambios y optimizaciones menores en todo el
sistema.

SVR3 FRENTE A BSD Y SVR2

El sistema SVR3 estd significativamente mas libre de errores que las versiones
BSD e incorpora muchas de las innovaciones que se onginaron en los sistemas BSD
Sobre tode, hay mejor soporte para SVR3 que para |as versiones BSD, las versiones
BSD estan fragmentandose en diferentes vendedores que mejoran el sistema por sus
propios medios Casi, todos los sistemas comerciales utilizan SVR3, mientras los
sistemas cientificos y técnicos tienden a construirse a partir de la base-BSD

Comparado con su predecesor inmediato, la version SVR2 de AT&T, SVR3
tiene vanas caracteristicas nuevas, pero s mayor y a menude mas lento. Es decrr,
SVR3 requiere significativamente mas memona real y un disco rigido mayor que
SVR2. Por contra, el usuano de SVR3 obtene un sistema avanzado con nuevas
caracterisucas de conexién a red, y mejor soporte de documentacion y heramientas
de administracién.

BSD (BERKELEY SOFTWARE DISTRIBUTION)

En 1974, el campus Berkeley de fa Universidad de Califormia se involucro en el
desarrollo del UNIX cuando el Profesor Fabry adquiné la versién 4. En 1975, Ken
Thompson visité la Universidad, su Alma Mater, y ayudd a instalar la version 8 en una
PDP-11/70. El mismo afo, dos graduados llegaron a Berkeley: Bill Joy y Chuck Haley,
los cuales tuvieron un papel detenminante en el desarrollo del sistema Cllos y
Thompson trabajaron en un compillador en Pascal y un editor llamadoEX y
postenormente volcaron su interés en las operaciones intemas dei kemell negando
aqui el nombre de Serkeley Software Distnbution. Z F=
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Postenormente Bill Joy siguid trabajando sobre el EX para afadirie capacidad
de direccionamiento de cursor sobre terminales CRT y producir ademas el C-shell, que
se llamd asi por su similitud con el ambiente de programacién "C". En 1978 se
actualhizo la organizacion intema del sistema, lamandola Second Berkeley Distnbution,
que también se conoce como 2BSD.

El sistama se volvid popular en las maquinas PDP existiendo vanos
lanzamientos, hasta el 2.98SD que aun en la actuaiidad se encuentra en algunas
PDP-11 En el mismo afo se adquind una VAX-11/780 que inicialmente corria el VMS
de DEC. Sin embargo, ef personal de investigacion estaba ya habituado a trabajar- en
UNIX Entonces el profesor Fateman obtuvo una copia de UNIX 32/V, una version 7,
que se trasladé a la VAX. Bill Joy y otro graduado, Ozalp Babaoglu, adicionaron el
manejo de memena virtual al 32/V, es decir, la postbildad de correr programas de
mayor tamafo que la memona del equmo. Joy también trasliadd las utlenas de la
version 2BSD a la VAX llamandola "Virtual VAX/UNIX"

En diciembre de 1979, este conjunto de modificaciones al 2BSD y a la version 7
dieron ongen al 3BSD La Agencia de Proyectos Avanzados e Investgaciones de la
Defensa (DARPA) aceptd el sistema para uso intemo dando con esto el impulso
necesano para que, tempo despueés, se distnbuyera la 4BSD. En 1983, la 4 2BSD
inctuia 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 cihindros
paraielos

Esto mantiene los sectores pertenecientes a un archivo en una misma region
fisica del disco, evita asi 1a fragmentacion del mismo y permite un acceso mas rapido
Esta version soportaba la conexién de una red Ethemet. Tiempo después, Sun
Microsystems le adiciond el Network File System (NFS). La liberacion del 4 3BSD, en
1987, consistid en algunos ajustes a la 4 2BSD. Los cambios menos drastcos a este
ultimo lanzamiento, en contraste con los antenores, han consistdo en adiciones que
indican que BSD y AT&T podrian converger eventuaimente.

EL XENIX DE MICROSOFT

Xenix estd basado en ia versidn 7 de AT&T. Microsoft liberd el Xenix 2.3 en 1980
como una implantacién para microcomputadoras De la misma manera que el sistema
se baso en la versidn 7, el Xenix tomé aigunas utilerias de la 4.1BSD.

La versidn 3.0 incorpord aigunas caracteristicas del AT&T System Il y el Xenix
5.0 se disefd tratando de cumplir con los estidndares de la definicion de inteffaces de
System V de AT&T. La intencién de Microsoft y de Santa Cruz Operation, actualmente
propietana de Xenix, es lograr que Xenix y UNIX converjan en un sélo producto es
decir, SCO UNIX. T -



/4

AT&T

Paradéjcamente, AT&T no ibero formalmente su version de UNIX hasta 1982,
anos despues de que se distnbuyeron el Xenix y la 4. 1BSD. E! pnmer lanzamiento
comercial se Hamo UNIX System |, que se basé pnncipaimente en la version 7 y en
algunas caracteristicas de programacién de la versién 8. En 1983 se liberé el UNIX
System V que incluia importantes utllerias de Berkeley. Se incorpord el proceso it de
inicio de tareas, siendo diferente el procedimiento de la version 7.

ATA&T liberd el UNIX System V v 2 en 1984 introduciendo una version propia de
la base de datos Termcap, lamada Terminfo {a cual consiste en una sene de archivos
que descrnben-las capacidades de cada modelo y tipo de terminal. Otros cambios
incluyeron medificaciones menores al sistema jerarquico de archivos, la adicién de
Streams y el Remote Fiie System en respuesta al NFS de Sun. El actual UNIX System
V version 3 (SVR3J) es la corespondiente a las plataformas Intel y Ia base de los
ambientes graficos para UNIX

- ‘EL FUTURO DE UNIX

El usuano puede confundirse ante |la vanedad de versiones, distntas marcas y
hasta clones Sin embargo, la gran comente de |a estandanzacién ha incluido at UNIX
al crearse 1a SVID (System V Interface Definition, Definicidn de la Interface del System
V) que norma con exactitud los servicios que 8l sistema operativo -debe ejecutar y
como deben solicitarse, ademas de las exigencias de diferentes organizacionas como
ICEE, la DARPA vy las propias asociaciones de usuanos que regulan todo cambio y
adicién,

Existen actualmente dos entidades que luchan por el liderazgo de los
estandares, éstas son la OSF (Open Systems Foundaton; Fundacién de Sistemas
Abtertos) y Unix intemational, las cuales agrupan a diferentes fabncantes de software y
hardware.

Esta guera por colocar en el mercado las pnmictas de |a investigacion, 1as
mejores interfaces y los ambientes mas amigables y practcos traerd un solo ganador:
el usuario. -




SISTEMAS ABIERTOS

Los Sistemas Abiertos han llegado al mercado y ofrecen una perspectiva mas
al usuano para aprovechar al maximo el hardware y software con que cuenta. Del
mismo modo las posibilidades de comercializar l1a nueva tecnologia son mas amplias’
para los distnbuidores. .

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

Los sistemas abiertos pueden caractenzarse como una tecnologia onentada a
la supervivencia para los 90, ya que representan una respuesta a ias peticiones da la
mayoria de usuanos actvos que buscan el bienestar comun.

La explicacidon antenor puede tomarse como solo un rasgo de esta nueva
tecnologia, pues en realidad todavia no existe una definicién absoluta que sea
aceptable por el grueso de la poblacion informética. Dentro de las definiciones mas
aceptadas con respecto a los sistemas abiertos, existen cuatro que han sido mas o
menos asimiladas.

-Los sistemas abiertos corren bajo UNIX.
-Se adecuan a las normas intemacionales.

-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 desapancion de las grandes computadoras en l0s
procesos de operaciones comerciales. Para otras significa mucho mas el remplazo de
los sistemas operativos propietanos, tanto de los simples procesadores personales
como de los complejos sistemas de computo.
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Sin-embargo, lo cierto es que, tratar de emparejar la tecnologia de sistemas
abiertos con el sistema Operativo UNIX, trae como consecuencia algunas hmitantes.
Como punto pnncipal, es posible mencionar que todavia no hay una definiciéon
completamente estandanzada del sistema operativo UNIX. Ademas de que UNIX y su
API (Application Programming Interface) no direccionan elementos claves de sistemas
tales como "look” and “feel”, manejo de informacion y desarrollo basado en sustitucion
Por otra parte, las funciones comerciales mas complicadas, son las que requieren de

' un sistema complejo que las soporte.

Los sistemas abiertos sa8 acoplan a las normas intemacionales, pero para evitar
confusiones y antes de continuar, s indispensable aclarar que "abierto” deberia ser lo
opuesto de "propietanc”. Ser abierto es ser compauble. 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 defimcion, hay desacuerdo

Para empezar, una normma implica un acuerdo entre distnbuidores y usuanos con el fin
de que se suspenda la mnovacidn en un area determinada, para que la creatividad.e
inventiva se canalicen an algun otro sector, evitando asi la saturacidn de uno solo. )

De tal manera que cuando los desarrolladores han resuelto ios problemas
comerciales, puedan comenzar a promover ias ventajas de las /mpiantaciones basadas
en nomas, enfrentandolas a las nuevas altemativas propietanas Otro inconveniente,
es que lleva tempo que usuanos y distnbuidores coincidan en los movimentos
normativos. Como consecuenca, tas normas se diraccionan a tecnologias antiguas en
lugar de enfocarse al nivel de los lideres.

La defimcidon de sistemas abiertos se puede descnbir mejor como una
terminacion abierta”, !a cual se caractenza por una arquitectura de capas e interfaces
bien definidas donde cada uno de Ios componentes puede evolucionar
independientemente de los otros componentes con que se relacionen. Por otra parte,
mientras estos sistemas con terminacion abierta, invitan a la exploracion de una
tecnologia mas avanzada y mejor, {a asimilacidn de las normas puede verse como un
avance con escalas o una carrera con obstaculos.

Esto no significa que haya un enfrentamiento entre las normas y una solucion
de determinacién abierta. Lo cierto es que, las pnmeras protegen la inversion
previniendo el "lock-In" propietano, mientras que la solucién de determinacion abierta
protege |a inversibn permibendo a la aplicacién hacer usc de la nueva tecnologia
conforme ésta va surgiendo sin necesidad de gastar mas haciendo mas eficiente su
equipo.
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La definicion de sistemas abiertos hace hincapié en la facilidad de combinar
solucidn y/o componentes de diferentes fabncantes. Su susceptibilidad a integrarse
proporciona proteccién de la inversidon y una habilidad de innovacion al poder combinar
otros elementos, antiguos, existentes y mejorada tecnologia a l1a vez que protege la
inversién actual. El problema de esta definicidn es que la integracién a lo largo de un
eje no garantiza la integracion a lo largo de otros ejes ( por ejemplo’ se puede tener
una excelente integracidn de datos, pero contradiccionas con otros componentes de |a
aplicacion).

Dentro de las definiciones de la tecnologia de sistemas abiertos mas
aceptadas, existe una gran ventaja’ se toman en cuenta las necesidades de desarrollo
y ambientes operacionales, que a su vez, proporcionan soluciones de aplicacion al
proteger la inversion en recurses humanos (operadores de computo, entrenamiento y
usuanos esporadicos), equipo, aplicaciones y programas del sistema y datos. Ademas,
responden en el acto a los cambios de concepto, conduccion, escala y ubicacién del
negoco.

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

Ante esta situacion antagdnica, seria idea! hacer un balance entre los dos
extremos Podriamos decir, que esta es una llamada para actuar, para que los
usuanos expresen a los distnbuidores claramente sus necesidades y lo que esperan
de |a tecnologia de los sistemas abiertos. La idea es que se emitan dos mensajes
distintos uno en cuanto a normas y en cuanto a innovacion,

Con respecto a ésta Ultima, sera necesanc que se continue renovando, pero
que no se cambie s6lo por cambiar. Se debe estar plenamente seguro de gque la
INnovacidn trasra mas beneficios que gastes, con la salida de las normas.

En cuanto a normas, es importante que se cumpla con las que descnben el
procedimiento que los programas de aplicaciones requieren para los servicios del
sistema operativo (por ejemplo: que los APl's estéandares (Applicaton Programming
Interfaces) como el POSIX y las interfaces de servicio de presentacion como MOTIF
concurran y cumplan con las normas).

2
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También se debe cumplir con las normas de comunicacién que permiten la
interconexién de diversos sistemas y con un modelo de informacion fuente (Repository
Information Model) estandar. Esta norma deberd indicar el significado de los objetos
que se guardan en la fuente y explicar cdmo éstos se pueden accesar y manipular
para descnbir o crear soluciones comercialas. Finalmente, este requenmiento
remplazara la necesidad de API'S  estidndares, lenguajes e interfaces de
programacion; ya que las herramientas que populanzan y manipulan la fuente se
convertirdn en el medio de descnbir @ implantar los sistemas.

Las normas para este modelo motivaran la innovaciéon, permitiendo el desarrollo
de nuevas herramientas y técnicas y el despliegue de los actvos de !a aplicacion
existentes representades en la fuente. Todas esta normas necesitan recibir (a
aprobacién de multiples distnbuidores de equipo y programas.

El progreso de varias organizaciones normativas es lento, como se las arreglara
un usuano mientras tanto?, Cuando deberd aceptar las nomas y cuando emplear
tecnologia propietaria? Cémo formarse una idea absoluta entre las normas y la
nnovacion? -Cada situacién busca ser juzgada y desgraciadamente, se necesitan
soluciones sencillas que sean asimiladas por todos. Sin embargo, para mantenarse en
posicion, se puede considerar la siguiente regla inicial. -

A lo largo de una pendiente que comienza con equipo y termina 00;1 la
funcionabilidad comercial, el uso de la innovacién tecnolédgica propietana se debera
restnngir a un iado de la moneda.

El énfasis en las nomas y la portabilidad debera colocarse del otro lado.

En el nivel de equipo/programas del sistema, elementoes como Interfaces
Graficas del Usuano (Graphical User Interfaces), interfaces de DBMS (Database
Magnagement System; Sistema de Administracion de Base de Dates) e interfaces del
Sistema Operativo, permiten realizar mejoras a cambio de explotar las interfaces
propietanas En un segundo nivel, encontramos el porcentaje mas alto de la inversién
de aplicacién y por lo tanto éste deberd recibir ila mayor proteccion de cambios
costosos y destructivos.

Por lo tanto, existen vanas definizones laborales de tecnologia de sistamas
abiertos, algunas promueven la evolucion y la innovacion y otras ayudan a proteger las
inversiones actuales 0 propuestas en soluciones de la tecnologia de informacion,
Muchas metas creadas por estas definiciones se pueden lograr con las normas de los
integradores de sistemas que pueden tardar en ser aceptadas ‘; <xpresadas por
completo aunque también formen parte de |a solucion.
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SISTEMAS ABIERTOS

* "Ablerto” deberfa ser lo opuesto a “propietario®

* Es una arquitectura de capas e interfaces bien
definidas

* Cada uno de los componentes puede evolucionar
independientemente de 10s otros componentes
con que se relacionen
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SISTEMAS ABIERTOS

* No existe una definicidon absoluta

* Corre bajo UNIX

* Se adecuan a las normas Internacionales
* Tienden a evolucionar

* Son capaces de Integrarse
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UNIX EN RED

CARACTERISTICAS EN AMBIENTE DE RED

El tpo de red bajo Unix que empieza a aparecer, consiste en eniaces
pnncilpamente Ethemet o Token Ring, con equipos tpo clente b:ssados
pnncipalmente en PCs compatibles y equipos servidores que son “workstations” o
multiusuanos basados en Unix

La razén de utilizar PCs como cliente y no algun otro equipo, consiste en la
necesidad de muchos usuancs de poder cormrer las aplicaciones tradiqionales g DOS
en las PCs £l ambiente de las PCSs entonces deberia consistir en un sisterna de
ventanas hpo Microsoft que puede lanzar aplicaciones tantc de DOS como de Unix
l.as PCs también requieren el servicio de archivos e impresoras, es decir, 8l usuano de
la PC deberia accesar los discos e imprescras de los servidores Unix como s
estuvieran iocaimente conectados a la PC. Este servicio es parecido al que da un
servidor en una _red Noveil. Con la capacidad de lanzar apiicaciones de COS, Unix
caracter y Unix grafico (X11) desde cualquier servidor en la red y verias en distintas
ventanas de la PC, la PC se vuelve un cliente universai.

La razon de utlizar servidcres Unix dentro de !as redes iocales esta
pnncipaimente en ia posibiidad de correr aplicaciones de base de datos en estos
servidores conjuntamente con ias demas aplicaciones desarrolladas para Unix vy
Ventanas X11 El servidor Unix puede adicionaimente correr apiicaciones muy
robustas Los actuales proveedores de bases de datos SQL Oracle, Informix, SyB,
Ingres y Progress, cuentan con versiones de sus productos para todas ias plataformas
Umix Con estas heramientas, |o$ usuancs pueden desamoilar con rapid~z sus
propias aplcaciones y correrias en i0s equipos servidores de la red.

Los servicios que proporcionan los servidores Unix, entonces, son los sTgu:entes
* Aplicaciones de base de datos ( Pnncipaimete SQL)
* Aplicaciones Unix
* Servicio de archivos @ mpresoras para clentes DOS
* Aphcaciones "X" graficas.

* Comunicaciones TCP/IP, X 25, monitoreo de la red, efc.

ts



Las ventajas para los usuanos de este tipo de red local son:

* Poder correr aplicaciones de DOS simuitdneamente con aplicaciones graficas
X11 y aphcaciones Unix de caracter

* Conectividad. A una Red Ethemet ( 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/NBM/DEC etc.

* Simetria. Los clientes pueden lanzar aplicaciones de cuaiquier servidor.
Cualquier servidor puede ser tambien cliente.

* Sistemas abiertos.

Para lograr lo antenor se requiere la comuncidn de diversas tecnologias, a
pesar de 1o complicado que puede resultar, los beneficios son tan grandes que vale la
pena el esfuerzo requendo para incorporarias, ya que se convertiran en tecnologias de
punta en los siguientes afos.




Estaciones de Trabajo "WorkStations”

Durante los ultmos afos, se ha visto un crecimiento muy fuerte en al uso de
redes locales basadas en servidores Unix. Esta tendencia empezé con la introducciéon
al mercado Ge las poderosas "workstations” (Estaciones de Trabajo) basadas en la
tecnologia RISC (computadoras con un conunto reducido de instrucciones) Los
atnbutos de estas "workstations" hacen muy atractivo su uso como servidores en las
redes locales, ademas de su tradiconal onentacién a apiicaciones de graficas
(CAD/CAM), desktop pubiishing, CASE y disefio

Las caracteristicas 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 tecnologia RISC que pueden
proporcionar hasta 70 MIPS(milicnes de nstrucciones por segundo) y con memenas
centrales de 16 a 256 mb Esta veloc:dad de proceso les permite correr apiicaciones
de tipo grafico (CAD-CAM), etc. o bien mejorar muchos procesos simuitaneos en modo
multiusuano.

2.- PANTALLA GRAFICA GRANDE Y RATON (MOUSE)

Todos los modelos “workstations" cuentan con pantallas graficas de 19" y
generalmente de color Las imagenes manejadas son "bit-mapped”-es decir gue 10
que se ve en la pantalla es un reflejo de un arreglo de bits en ta memona pnncipal al
modificar este arregio, automaticaments se cambia |la imagen correspondients El
mouse tambien permite mucha agilidad en la comunicacion del usuano con ei equipo
La posibiidad de crear ventanas, manipularias y pasar imagenes de una ventana a
otra son muy uties cuando se esta trabajando con vancs procesos a la vez

3.- TARJETAS ETHERNET O TOKEN RING INTEGRADAS

Las "workstations" se disefaron para trabajar en red local - Tan es asi que todos
los modelos tienen integrada desde la fabnca la taneta de red Ethemet o Token Ring.
El protocolo de comumcacion mas solicitado por las “workstatons” es e 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 atnbuto que
les dan cierta compatbilidad: todas cuentan con el sistema operativo Unix, y el sistema
de ventanas X11. Unix que onginaimente se desarrollé en los Laboratonas Beii de
AT&T. es un sistema oparativo multitarea y multusuano. Es robusto y se ha vueito el
estandar para equipos multusuano de tamafo mediano. A través del sistema de
ventanas X11, diferentes modelos de "“workstations™ pueden coexistir en la misma red' .
local y compartr aplicaciones mutuamente. Con otro producto, NFS (Network Fiie
System; Sistemas de archivos de |a red), una "workstations” en |a red puede asociar el
sistema de archivos de otra computadora y verlo como s fuera propio Este atrbuto
permite ver a una red local como un solo sistema de computo.

Sistema de ventanas X11 y los GUI (Interfaces graficas del usuano) El sistema
de ventanas X11 se desarrolld en el Instituto Tecnologico de Massachuset's (M |.T) a
partir de 1985 y proviene de un sistema "W" de "Windows". Las diez pnmeras
versiones las realizaron tres personas del MIT, pero la versidn 11 tuvo apoyo de otras
empresas como Digital Equipment, Hewiett Packard e IBM. Actuaimente se encuentra
en la version 11.5.

El paquete X11 consiste en una sene de subrutinas para el manejo Yy
despiiegue de imagenes con funciones para crearias, expanderias, moveras, etc., y
ademas controlar 1as 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 1magenes en la pantalla y el otro es !a aplicacion en si. Los dos
programas pueden coexistir en la misma computadora o en dos diferentes,
comunicandose a través de memona o de la red local.

La gran ventaja de este sisterna consiste en poder arrancar una aphcacion en
una computadora diferente y veria en su propia pantalla. En este caso, la aplicacion
corre en la otra computadera mientras el servidor X esta comendo en su propia
computadora. El sistema es simétnco, es decir que, la ofra computadora en la red
también puede correr una aplicacidn en nuestra maquina y verla an la suya. Tambien
s pueden fabncar computadoras sencillas que consisten en una pantalla grande, una
unidad de procesamientd simple y un teciade y mouse que corrs el servidor X
aimacenado en un prom. Al conectarse en la. rad, estos dispositives, llamados
Termminaies X, pusden correr aplicaciones en otras "workstations” en la red y verlas en
su pantalila. Exsten programas también que se pueden nstalar en PCs,
convierténdolas en terminaies X,




5.- GRUPOS DE TRABAJO

Esta posibilidad, de tener una aplicacion comerdo en un equipo ¥ el servidor X
en otro, ha ¢reado un nuevo concepto-en la computacién modema, el de un "grupo de
trabajo” En este concepto, vanas "workstatons" de distintas marcas pueden estar
conectadas en una red local y pueden contar cada uno con distintas apircaciones
Cualquier usuano de |a red puede correr desde su equipo, cuaiquier aplicacion que se
encuentre en otro equIpe, COMO Si lo comera en su propia computadora. Esto, aunado
a la posiblidad de poder compartir la informacion guardada en los distintos discos,
permite que diferentes personas conectadas a distntos equipos en la red utiicen una
nerramienta o aplicacién en comun, inclusive para un sdlo resultado final

El concepto "grupo de traba)o” es el poder trabajar, en conjunto, un grupo de
personas conectadas en red con diferentes equipos de computo

*

FABRICANTES DE "WORKSTATIONS"

Los pnncipales fabncantes de "werkstations” son Sun Microsystems, Hewlett
Packard, Digital EQuipment e IBM.

SUN MICROSYSTEMS

SUN Microsystems es el fabncante mas grande de "workstations” con una
participacion del 38% del mercado. El procesador RISC que ubhza se ilama SPARC y
SUN ha intentado convertifo en aestandar en el mercado por medio de (a venta de las
licencias de su tecnologia a otros fabncantes como Fujitsu y Tatung. Estos clonos de
SUN entran a competir contra SUN vy las demas “workstations™ para dar a |a tecnologia
SPARC mas penetracion del mercado

HEWLET PACKARD T-

HP adquind a l1a empresa APOLLO, otro fabncante de “workstations™ y esta
uniendo Ia tecnologia de ésta con la suya propia. Su linea de productos, Snake, esta
basada en un chip RISC propio llamado PA (Precision Architecture) Actuaimente este
chip es uno de los mds rdpidos en el mercado, superando a los 70 MIPS HP también
esta buscando aliades en el uso-de su chip con empresas como HITACHI. En 1991,
alcanzoé el 20% del mercado.




DIGITAL EQUIPMENT

DEC cuenta con una linea de “workstations" llamada Decstations, basada en el
chip procesador RISC de la empresa MIPS. Se formdé una alianza de mas de 30
empresas denominadas ACE, (Advance Computer Environment) para fabncar clonos
usando ta nueva version de este chip MIPSB4000. Actuaimente DEC liberd un chip
"Alpha” de 64 bits con posibiidades de superar a '2s 200 MIPS. A raiz de esto, DEC
probablemente dejara el consorcio ACE.

IBM

IBM entré algo tarde con un equipo RS-8000 basado en un chip RISC
propietano llamado Power Architecture IBM también ha hecho ahanzas con Apple
Computers y Wang para expander la venta de su tecnologia. Actuaimente cuenta con
s6lo 9% del mercado, pero esta participacion va en aumento.

OTRCS

Existen otros fabncantes de “workstations” como Sequent Silicon, Graphics,
CODC, etc/. cuya fraccion del mercado es de 15%.

£s importante recalcar, que en la actualidad existe una verdadera guerra de
precios entre todos estos fabncantes, con las consecuencias l6gicas: baja de precios,
aumento de |a tecnologia y poder de cémputo.

Una PC Intel también puede convertirse en una termmnal X que come un
programa especial que emuia et servidor X. La Compadia AGE Logic produce un
programa "Xoftware for DOS" que hace esta funcién. Al utilizar el ambiente Windows
de Microsoft JSB Multtview Desktop/X, es posible que un usuano de una PC
conectada en una red de "“workstatons" pueda tenar aplicaciones de DOS y comer
simultaneamente con aplicaciones X; lo cual ofrece un ambito verdaderamente
poderoso y flaxible.

Locus Computing Corporation es el comercializador independiente mas
grande del mundo en e desarrollo de apiicaciones basadas en la conectvidad e
interoperabilidad Unix-DOS.




SERVICIOS

Locus ofrece al cliente servicios de desarollo para -abncantes casas de
software, ntegradores de sistemas y usuanos finales.

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

Por ejemplo, Locus fue el creador del sistema operativo AIX de IBM y en ia
actuahdad disefian utilerias para el mismo.

Locus también ofrece al cliente un laboratono el cual cuenta con distintas
plataforrmas, sistemas operativos para sus pruebas, ademas ofrece asesoria para una
ntegracion completa de su desarrolio.

Actuaimente existen mas de S500.000 instalaciones de Locus Computing
Corporation en todo el mundo de :0s siguientes productos;

PC-INTERFACE:

Es un software con caracteristicas de red el cual permite a usuanos con PCs
y/o Macintosh compartr servicios como son sistemas de archivos, recursos de
imprasicn desde servidoras Unix y/a Xenix

Los sistemas de archivos son obtenidos desde el servidor; en el caso de que 1a *
PC y/o Macintosh no cuenten con disco duro, el PCl podra asignar un disco virtual C.D
En el caso de contar con disco duro fisico por medio del PCl se podra contar con un
disco D.

La transferencia de archivos entre discos virtuales; fisicos sera -por medio de un
copy en DOS

Los recursos de impresién se hacen por medic del spooler de Unix y/o Xenix sin
rmportar que la aplicacion esté en DOS.

Actuaimente esta liberada la versidén 4.1 de PC-Interface la cual ya contiene
dnvers (NOIS.DRV) ei cual da soporte a Novell.




BENEFICIOS:

* Requenmientos de memona minimos.

* Servidor Unix y/o Xenis no dedicado.

* Seguridad completa de informacién a través de Unix para DOS.
* Capacidad para manejar multiples sistemas Unix.

* Emulacién de terminal VT220/VT100 para PCs.

* Emulacién de terminal VT320/VT102 para Macintosh.

* Ejecucion de procesos remotos

* Ejecucion de comandos Unix desde DOS y/o Mac.

* Soporta PCs remotas.

* Soporta MS Windows 3 0.

* Soporta tanetas Ethemet, Token Ring y puerto de comunicaciones RS-232

DRIVERS ETHERNET.

* 3Com 501,505,523

* Digital Equipment Corp., DEPCA, DE100, DE200

* Excelan

* Racal Interian

* Ungerman

* Westem Digital WD8003 E.EB y EBI

* Westem Digital WD8013 EBI

* Westemn Digital WD8003 E/A(MCA)

* Xircom Pocker Ethemet (pandad gemela no es soportada)
* NW 1000 y NW2000

DRIVERS TOKEN RING
* Tanetas 1BM (4 y 4/16)
SERVIDORES DE PC-INTERFACE INCLUIDOS EN VARIAS MARCAS DE UNIX
* SCO Open Desktop
*AIX
* Interactive
* ATNT
* DELL

Existen 45 distintas plataformas de PC-.Interface (servidor) y se cuenta con
PC-interface para DOS con soporte a8 Windows y PC-Interface para macintosh

/0



TCPAP PARA DOS

Es un producto de software el cual permite a computadoras personales
casadas en DOS comunicarse con una gran vanedad de servidores Unix y/o Xenix
mas comunes en la industria, permite establecer sesiones remotas desde la PC
transferencia de 4 archivos entre su PC ¢on |as otras computadoras conectadas a 1a
red

BENEFICIOS

* Integracion completa de los protocolos TCP/IP, TCP, UDP, IP y ARP
* Bajos requenmientos de memona
* Protocolos estandar = 2 y TELNET
FTP (File Transporting Protocol, protocelo para el transporte de
archivos)
TELNET (procesos remotos incluye emulacion de terminal V1220 e
incluye modos de emuiacion H19, VF52 y ANZY X 364)
* Aplicaciones de red distnbuidas
* Multifuncicn de estaciones de trabajo.

TCP/AP para DOS scporta usuanos con programas de red uthzando una
interface en programas de apitcaciones librerias socket con |as que nosotros podemos
desarroliar y modificar algunas librenas y utilenas incluidas en TCP/IP para DOS

Las tanetas de comunicacién soportadas son las ~smas de Ia lista de PC-
Interface y en TCP/IP para DOS no esta soportado el puerto de comunicaciones RS-
232

38
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ETHERNET

Caracteristicas

- Creada por XEROX {1970)
- Estandar mas Estable

= Versatil en distintos Ambientes
- Instalacion Compleja
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ETHERMET

ESPECIFICACIONES TECNICAS

Velocidad ........ 10Mbits/seg
Protocolo ........ CSMA/CD

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

* M4aximo 3 segmentos

Cableado
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ETHERNET .

FABRICANTES MAS IMPORTANTES

-3 COM

- EXCELAN
- MICRON

- NOVELL

- GATEWAY
-SMC

- INTEL
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ETHRERNET

)

VARIANTES EN INTERFACES PARA PC's
- Tamano de BUFFER 8, 16, 40, 64 Kbytes
- Bus de 8, 16, 32 Bits o Microcanal
-UsodeDMA
- Procesador

- Generacion: 1ra. 2da. y 3ra.
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ETHERMNET

FORMATO DEL FRAME

Direccion fDirecciOnf Tipo | Datos ’ CRC
Cestino | Fuente ! "
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ETH
Resumen Técnied

- Velocidad 10 Mbits/seg.

- Estandar mas utilizado en el orbe

- Mas alto rendimiento (performance)

[ Coaxial Delgado (300 m/seg.)

- Cableado < Coaxial Gruseso ( 500 m/seg.)
Par telefénico (150 m/seg.)

__Fibra Optica

- Conectividad hacia otros sistemas

- Norma 802.3 ( IEEE)
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- Buen complejo

- Buen rendimiento

- Opcion de 4 y 16 Mbits/segq.
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FABRIGAGION
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se desarrollé conjuntamente entre IBM
y Texas Instruments. Casi todas las
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Chapter 7

Workmg from the command line

In Open Desktop, you can control your computer by clicking on or dragging
icons and by selecting actions from menus. Such graphical environments
(also called graphical user interfaces or GUIs) were not widely used until com-
puters with the required memory and speed became generally available.

Prior to the development of GUls, most communication with computers was
through the command line. A command line is a line on the screen on which
vou type commands (instructions) to your computer. It is usually identified
by a symbol suchas “ % " or “$”, called a prompt:

> type command here -

A command line interface is easier for the computer because it only needs to
read and react to one line on the screen. It 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 tool because it provides direct access to operating system
and networking functionality, and because command line scripts can be used
to automate and customize routine tasks.

NOTE The rest of this book is about working from the command line. If
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-
temn or networking software beneath the Desktop.



/.

VYOPALNG frorht Lie Ot s Lt

Operating systems

66

The Open Desktop graphical environment provides a simple, intuitive way
for you to work with your computer. Beneath the Desktop, hidden from
view, is a complex package of sophisticated software. Your computer does
not” understand icons and scroll bars; it operates in a language made up
entirely of 0’s and 1's. Between that binary language and the graphical
environment are many layers of software, each more sophisticated than the
one it is built upon. '

An opcrating system is a group of programs that provide basic functionality on
a computer. These programs operate your computer hardware in response to
commands like copy, sort, and print. Applications and other programs can
use these commands without worrying about the specific signals that make a
disk drive work on a particular computer. Because the operating system takes
care of such low-level concerns, programs can be more portable and easier to
write. An operating system can be seen as a set of functional building blocks
upon which other programs depend. [t also manages computer resources and
resolves resource conflicts, as when two programs want to use a disk drive at

the same time. ’

Open Desktop is constructed on top of the UNIX operating system. The UNIX
system is used on a wide variety of hardware, ranging from personal comput-
ers to supercomputers. It is characterized by its rich assortment of basic tools
{or utilitics), 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 Chapters 8 through 13 for information about
working with UNIX commands and files.

Another widely used operating system is DOS. DOS was designed to support
a single user running one program at a time on a single personal computer.
Open Desktop can also run most DOS programs. [t does this by translating
the DOS commands into equivalent UNIX commands. As discussed in the fol-
lowing chapters, you can use either UNIX or DOS commands from the Open
Desktop command lines, and you can read files from either DOS or UNIX
disks. See Chapters 14 through 18 for information about working with DOS
commands and files. In addition, see “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
vou are already familiar with DOS. The DO5 chapters focus on using DOS
with Open Desktop and the UNIX operating system.

User's Guide



Operating systems -

Table 7-1 Similar DOS and UNIX commands

0OS UNIX system Action

attrib chmod set file attributes (properties, permissions)
cd cd change directory -
chkdsk badtrk, fsck scan disk for errors

cls clear clear screen

command sh, csh, ksh start a new command processor (shell)
comp cmp, diff compare two files

copy Cp, COpPY copy a file

date date display system date

del rm remove a file

dir Is-l, 1 show a long list of filenames

dir/w fc - show a list of filenames in columns
diskcomp  diskemp compare contents of floppy diskettes
diskcopy diskcp copy floppy diskettes

edlin vi, ex, ed, sed use simple text editor

erase rm remove a file

exit exit exit current command processor (shell)
fdisk fdisk configure hard disk partition

find grep, fgrep, egrep  search for a sequence of characters in a file
format format format a floppy diskette

mkdir mkdir make a directory

mode sty view or change port settings

more more, pg display a file one screen at a time

print tp send a file to the lineprinter

ren my rename a file

rmdir rendir remove a directory

sort sort sort input file

time date display system time

type cat display a file

XCOpy cp copy multiple files and directories

>> >> redirect output

< < accept input from a file

] | pipe output to another command

\ / pathname separator

67
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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 site directly by a high-
speed cable, usually an Ethernet™ cable. A wide-area network (WaN), which

can be worldwide, connects computers at different sites by transmitting data
over telephone lines.

A network might be arranged like this:

local-area network

0s/2®| | DoOS UNIX® ULTFux"] SunOS™

" Ethernet

os2® XENIX®| | uNIX®[

- dial-up phone Lines o

wide-area network

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
eliminate the need to purchase additional hardware and software.

Using the network, you can:

* log in 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 computérs

» share printers, hard disks, and other devices with other computers

User's Guuide



More information about commands .

Before you can use any of the networking commands described in Chapters
19 through 24, you must have the required networking software properly
installed and configured. Ask your system administrator which networking
software your system uses. For networking installation and configuration
instructions, see the Installation and Update Guide and Administering Nehuorkm J'¢
Services in the System Administrator’s Guide. -

Entering commands

After typing a command, press (Enter) to send the command to the computer.
For simplicity, typing a command, then pressing (Enter) is also referred to as
“entering a command.”

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

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

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

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

More information about commands

There are hundreds of UNIX commands, and most have many options. Only
the most useful commands and options are covered in the following chapters.
This book is intended only as an introduction to using the UNIX system.
Many books are available on just about any aspect of the UNIX system. For
more detailed information about a UNIX tommand mentioned in this book,
see the appropriate manual page. Every UNIX command is thoroughly
described in a manual page (also called “man page”).



7. Working from the command line

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

man commandname

Substitute the name of the commana 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 Adininistra-
tor Manual Pages in the Help Library window. Then double-click on the man-
ual page you want to see in the command summary or table of contents. See
Chapter 4 for more about using online help. :

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

pages.)

For more about DOS commands, see your DOS manual.
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Chapter 8

Getting started

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

To communicate directly with the operating system, you must enter com-
mands in the UNIX window. Double-click on the UNLIX 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 line. You can also close it hke
any other window by selecting Exit from the File menu.

Entering UNIX commands

To enter a command, type its name at the prompt (usually a symbol such as
“% " or“% ") and press {Enter).

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 usualiy indicated by a “-” in front of them), then
the arguments, as in the following example:

sort-r myfile

[n this example, sort is the command, -r the option, and myfile the argumeni

g



8. Getting started

The option -r specifies that the sort is done in the reverse of normal order; “ -~
indicates that the letter “ r” is an option, which sets some sort of special condi-

tion for the program. (Different programs have different options.)

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

' sorted.

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

| Specifying command input and output

72

Many UNIX commands require input and output; that is, some information to
read and process, and somewhere to store the results. If 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 teli a command

"to use another destination.)

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

You can redirect commands’ input and output by using the symbols “ <” and
“>" on the command line, followed by the name of the file to read or write.

For example:
sort < filel > file2

makes sort treat filel as its input, and send its output to file2 (that is, the con-
tents of file] are sorted and the results are placed in file2.)

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

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

sort < filel >> file2
appends the output from sort onto the end of file2.
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Aborting a command

Running a sequence of commands

There are three ways to run a sequence of commands:

¢ You can run them individually by typing them at the prompt, either on
separate lines or on the same line separated by semi-colons; for example:

Is
pwd
who ami
or
Is; pwd; whoam i

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

+ If the commands all operate on the same data file one after another, you
can run them as a pipeline.

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

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

You can stack commands up in a pipe by separating them with a “ | ” symbol,
and you can send the final output of. a pipe into a file with the “>" symbol.
For example

sort filename | uniq | wc > words
This pipeline creates a file called words, containing a count of all the words

that occur on non-identical lines in filename. (wc is a program that counts the
number of words, lines and characters in its input.)

Aborting a command | -

Press the (Del) key.

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

Pressing the (Del) key sends the INTERRUPT signal. (Some systems use the
(CtrlYC key for this purpose.)

e,



8. Getling started

Some programs deliberately ignore the (Dei) 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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Specifying directory names

The UNIX system stores files in directories. A directory can contain files or
other directories, Eachy user has a frome directory. You can keep your persanal
fites in vour home directory, or create subdirectories within it to store tiles
relating to certain categories. For example, your personal directory structure
nueht look like this:

the home directory; contains ..
system tile
system file
subdirectory containing matil talders
a mail folder
another mail folder
subdirectory containing work files
e a file called projl
Ao a fite called proj2

Adianrless is the home directory. Tt is located in the /u filesystem, Wlthm
/ “harless there are some system files (profile and doyin) and some directories

sdfelders and eork). Each of the directories contains files partitioned accord-
ing to their purpose; this makes it easier to keep track of a large collection of
files.

NOTE This example 15 simplitied and is intended to show the structure of a
lhome directory, not an actual listing provided by a program such as L.

The files_v.stem structure resembles an upside-down tree; each branch is a
directory or subdirectory, and each leaf is a file. The main stem is known as
the root d:rectury Each directory and hle can be identitied by a unique path in
the tree.

To specify the path to a directory or file that is not in the current directory,
you must give either an absolute or a relative path,

An absolute path lists all the directories and subdirectories you must enter to
reach the target file, starting at the root (/) directory. For example:

Jusr/fredfvork/target

refers to the usr directory within the root directory, which contains the Sub-
directory fred, which contains another subdirectory, work, which contains the
file or directory called targef for which you are looking,

Build a relative path by specifying all the directories and subdirectories you
must enter to reach the target file, starting from your current position in the
filesystem. (To find out where you are, see “Identifying the current directory”
{page 73).)
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9. Finding your way around

For example, supposing you are in /usr/me, and want to specify a path to
Just/fredwork/target. You can et there by the relative path:

Sfredfvork/target
The “.." symbol in your current directory represents the parent of the current
directory, or the directory which is one level closer to the root directory; for
example, fred is the parent of work. -

You may also see a “.” symbol in a listing of your current directory. This
refers to the current directory itself. For example, to refer explicitly to a file
called filename in your current directory, you could type ./filename or filcname.

Finding a file

To check if a file is in the current directory, type s myfile and press (Enter). If
it is present, the file name is displayed.

You can search for more than one file in a directory, but the files should have
similar names for this to be practical. For example, supposing the current
directory contains my, myfilel, myfile2, myfile3, myfile4 and myfile10. To find all
files that have names starting with my, type Is my= and press (Enter).

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

To locate files with only one additional variable character, use the ”?" wild-
card character. For example, type Is myfile? and press (Enter).

The system displays myfilel, myfile2, myfile3 and myfile4, but not myfile10.

Typing Is myfile?? and pressing (Enter) results in the filename myfile10 being
displayed.

To locate files with a range of characters in their names, enter (for example}):

Is myfile[1-5}{1-5]

This will list all the files starting with myfile, followed by two digits in the
range one to five. (You can also specify a range of letters, for example {A-Z] or
(a-z], and you can create sets of characters for which to search. For example
[A-C1-90] matches the capital letters A, B, C or any digit.)
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Chapter 9
Finding your way around -

Files are stored in directories. A directory can contain files or other directories.
Collectively, all directories and the files they contain are called a filesystem.
The UNIX operating system 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 (Enter).

The current directory is the one you are currently working in. pwd stands for
print working directory. The word "rint is used instead of display because the
UNIX system was developed in‘the days of teletype terminals, when all out-
put was printed. '

Viewing the contents of a directory

To view the current directory’s contents, type ls (short for list files) and press
{Enter).

Is lists the files and directories in the current directory.

To view the contents of a different directory, enter:

Is directory

where directory is the name of the directory whose contents are to be listed.
See “Specifying directory names” (page 77) for more about referring to a direc-
tory other than the current one.
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9. Finding your way around

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

1  giveadetailed listing of all filenames and their attributes . _
le givea listing of all files, split into columns

If givea listing of all files, split into columns, with directories followed by a
slash (/) and runnable programs followed by an asterisk (*)

Ir list the contents of the current directory. If it contains any subdirectories,
list their contents afterwards. If they contain: subdirectories, continues
listing their contents indefinitely. (The “ r” is for recursive; for more about
directories, see “Specifying directory names” (page 77).)

Ix givea listing of all files, ordered in rows

See the Is manual page for more about these commands.

Viewing the contents of large directories

The conterits of directories that contain many files will scroll past faster than
you can read them. To view the list one page at a time (where a “page” means
as much text as you can put in the UNIX window at any time), enter:

Is | more

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

In this command, Is is piped (!) to the more command. See “Running a
sequence of commands” {page 73) for more information on using pipes.
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Creating directories

Locating files outside your current directory

To locate a file that is not in your current directory, for example, myfile, enter:
find / -pame myfile -print .

find searches the specified directory and all directories branching fromvit. The

direction ot the search can be from the root (/) of the filesystem structure, as

in the example above, or relative to your current positon in the filesystem (or

wherever you specify).

-name and -print are optons to the find command for specifying the name of
the file to search tor and printing (displaying) the names ot all matching files
on the screen.

Changing directories

To change drrectories to a subdirectory of the current directory, enter:

¢d mydir
I the example above, imydir is called a relative pathname because directions
to it are given relative to the current directory. You may also use absolute
pathnames with «d. Absolute pathnames specify ditections to a directory
from the top-level (root) directory. See “Specitying directory names” {page 77
tor instructions on using pathnames.

To return to the previous directory from mydir using the relative pathname
methaod, enter:

cd ..

This takes you back to the parent directory.

Creating directories

To create a directory called newdir, enter:

mkdir newdir
You may use either absolute or relative pathnames. The example above cre-
ates a subdirectory called neiedir in the curfent directory.

Directories are created with access permissions that can be modified by the
owner. For more information on permissions, see “Changing access permis-
sions” (page 84).

/6
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To create a directory, you need to have write permissions for the directory
within which you wish to create it, and your new directory name must be
unique in this directory.

Rcmoving directories

To remove a directory called olddir, enter:
rmdir olddir

You must not remove a directory with rmdir unless it is empty (contains no
files or subdirectories) and you have write permission. See "Removing files”
{page Y2) and “Changing access permissions” (page 84).

You can not remove a directory if you are in it To remove the current direc-
tory, first change to another directory.
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Chapter 10

Working with files

A tile is the basic unit in which the UNIX system stores information. While
vou may see reterences to sub-units, such as records and fields, the file is the
smallest block of information that is stored by name and rcognized by the
UNIX system. :

Although most of vour work with files is done with Desktop tools (such as
Edit), the UNIX system provides a rich assortment of tools for manipulating
tiles trom the command line. Tools are available to work with files {movinyg,
copving, deleting and changing them) and to work within files (searching tor
mformation, edifing, and sorting).

Moving and copying files

When vou moue a file, you are placing it in another directory (or under another
name in the same directory). When vou copy a file, you are creating a duph-
cate, which occupies additional space in the filesystem. When you create a
new link to a file, vou are giving the file an additional name: the file is stored
in only one space, but the linked names may appear in several directories.

Creating files

You create a file whenever you make a copy of a file, edit a new file, or cause
the output of a command to be directed to a file that does not yet exist. Sev
“Specifying command input and output” (page 72). '

Although you will usually use Desktop editors to create or change files, vou
can edit files from the UNIX command line with the vi editor. See “Using v+~

(page 1009).
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Moving files

To move a file to another directory, enter:

mv filename destination

where filename is the name of the file you want to move (preceded by its path
if it is tn a directory other than the current one), and destination is the path to
the directory where you want to put it. The file disappears trom it’s original
directory and reappears in the destination directory.

To change the name of a file within the current directory, enter:

mv old ncw

where old is the file's current name, and neto is the file's new name.

Yuu can combine these techniques to move a file to a ditferent directory and

mv chapter.1 /u/workgrouplﬁmshed.cha;:er.l

moves chapter. 1 to ufworkgroup and renames it finished.chapter.l at the same
time. You can only use this technique to move files if you have write permis-
s to them.

Copying files

To make a copy of a file, enter:
cp old new

where old is the name (preceded by its path if it is in a directory other than the
current one) of the file you want to copy, and netw is the name for that copyv.

nete does not have to be in the same directory as old. See “Moving files” (thus
page).

Combining files

82

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

cat filel file2 > file3

where filel and file2 are files to read (the input) and file3 is the name of the file
to create (cat’s output). cat reads ﬁleI writing a copy of it to file3, then reads
file2, appending it to file3. ;
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Linking files

To create a link toa tile, enter:
In filel file2
A Tk is a new tile name (or “link”) that refers to a file that aiready exists; in

etfect, the file has two (or more) names. The names, or links, do not need to be
tn the same directory, or have the same owner.

You can use links as a shortcut to edit a file in another directory, by creating a
link to the file and keeping the link in your home directory. Then, whenever
vou want to edit the filg, instead of changing to the other directory, you can
just edit the link.

You can also use links as a shortcut when changing directories. Create a link
to-a-directory using the -s (symbolic) option, and cd into the link. For example,
suppose you work in ufvorkgroup/tasks/project/01 and your home directory is
Avine. Your normal command to work on a file is '

cd /u/workgroup/tasks/project/01
but you can create a link:
In -s fu/workgroup/tasks/project/01 01
that creates a link in yvour current directory. Then you can my ve around like
this:
. opwd
" cd 01
- pwd

/ ".“'M““"““:-I M R N A

The -s option means that the link is symbolic; it points to a file on a different
filesvstem, or to a different type of file (such as a directory).

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-
missions 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, use the mv command. For example, the command:

mv filel file2
renames filel to file2.

You can use this technique to rename directories “ you have write permission
to them.

Changing access permissions

84

It you cannot look at a file, you probably do not have read permission for that
tile.

To find out if you have read permission, enter:

| filename

If the second character position in the ten character field at the left of the list-
g is “r”, e owner of the file has read permission on the tile. The login
name of the file's owner s listed in the second field in the listing. If vou are
the file’s owner but the left (owner) read permission is not set, you can give
vourself read permission like this:

chmod u+r filename

This chmod command modifies the permissions on filenamme so that the
owner (denoted by “u” for user) is given read permission (denoted by the
e,

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

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

You can give members of your work group permission to read, write and /or
execute the file using the g+r, g+w, or g+x versions of the command, if you

own the file.

You can make a file publicly accessible using the o+ form of the command
(“o " is for others, meaning all other users of the system.)

To revoke permission to read, write or execute a file for a type of user, use a
“-" instead of a “ + 7; for exampile, to revoke read permission for other users,

use:

chmod o-r filename
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Sorting files

To sort a file containing lines of text or numerical data in a variety of ways,
use sort. For example, to sort a file (called filename) containing lines of text
into dictionary order, regardless of upper- or 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 letters) for purposes of comparison. The file called sorted contains the
result of the sort operation on filename.

To combine two files into one new file, the contents of which are sorted, enter:
sort -u hlel file2 > file3

This creates a file called file3, containing the sorted, merged contents of filel

and file2. (sort sorts the files as it merges them.) The -u option tells sort to .

make sure that each line in file3 is unique; that is, if both filel and file2 contain
anidentical line, only one copy of the line will be written to file3.

The -r option reverses the order of the sort. Use the -n option when sorting
lists of numbers, so non-numeric characters in the numbers (minus sigms,
decimal points, and leading spaces, for example) are not sorted incorrectly.
The -M option makes sort assume that the first three characters of the field
being sorted are months (like JAN, FEB, MAR, and so on) and sort them into
date order.

You can make sort pick any portion of a line on which to base its COMparisons.
For example, to sort a list of names followed by months on the basis of the
month:

sort-M +1 < filename > sorted

will sort a file containing lines like

it
i |
ey

T}
b T T

ke
1.
1l
'

Wy vy
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2ot
T oot

2

LR EEE
4 B 1)
Ca 1)

into

L — - R

The +1 option tells sort to make comparisuns between lines on the basis of the
second field of each line. (A field is a sequence of characters separated by
spaces or tabs; sort counts tields starting from zero.) So the “month” abbrevi-
ation on each line of the file 15 used as the basis for the sort operation above.
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" special character like a colon

Working with files _ .

If you have a file where data records are made up of fields separated by some
“:" (called a scparator), you can tell sort to use a

different separator by using the - -tseparator command.

For example, -t: causes sort to split lines into fields separated by colons.

Looking inside files

The UNIX >v>tem does not normally distinguish between types of file. There
are many different types of files in the filesystem, some of which you can work
n and some of which you should avoid. For example, you can edit text files
with the vi editor, and you can also read in and edit program files with it,
although this is not a useful thing to do. It is more efficient to use the specific
UNIX tools for identifying the type of information files contain.

Identifying file type

You can find out what type of information a file contains using:
file filename
file looks at the contents of a file and tries to determine what type of informa-

tion the file contains. file can tell whether it is an executable program, con-
tains data used by a program, or is text in English or another language.

ftis a good idea to use file betore examining the contents of a file as described
below; if you try to examine a binary (or executable) file you mav render vour
display unreadable, because binary files often contain characters that are
interpreted as control codes by the terminal.

Previcwing files "-

86

Ta fook at the first or last lines ot a teat file, use head or tail. Forexample:
head filenaine

displays the Hrst ten lines of filcname, while:
tail filenamne

displays the last ten lines of filename.

If you use a numerical option, for example -20, head or tail will display 20
lines instead of 10.

23
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Viewing very short files

You can look at the contents ot a short file, using:

cat filename

cat concatenates its inp: 0 its output. This'means that cat sends filename to
vour window, for you to read. {As your output is usually your window, cat
sends its input there unless you tell it to use an output file).

You can cat more than one file at a time; the files are listed one after the other,

Hint: if vou do not know what is in a file you want to cat, try using:

cat -v filename

This will cause anv _inprintable characters in filename to be displayed in a
manner that will nat corrupt vour window. '

See “Combinmng files” (page 82) for more information about cat, input, and
output,

Viewing longer files

To look at the contents of a file that is too big to fit in a single window, enter:

more filename

more displavs files one page (window) at a time. After filling the window
with text, more will display the prompt z2r2. To see more, press (Space).

While more is running, you can search for text in a file by enteringa “ /* ful-
fowed by some text to tind; for example:

/something _ ]
will make more search forward until it comes to the next occurrence of the
word “something”. '

If 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 a variety of other commands which more recognizes. If you want a
list of them, press h for help when you are viewing a file using more.
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Searching files

[f you want to find which file contains some specific word or words, there are
UNIX tools to help you. You can search files rapidly to locate a known piece of
text, or you can search files more slowly to locate a piece of text when you are
unsure of the spelling,.

Searching for text

To search a file for a specific piece of text, enter:

fgrep text filel [file2 filed ... ]
fgrep (“fast grep;” see “Using wildcards” (this page) for more about grep)
searches all the files in filel, file2 and so on for the specified text, and reports
any matches,

To search for a text containing spaces or tab characters, enclose the text in
quote marks.

To search for a text containing quote marks, put a backslash immediately in
front of each quote character within the text.

It you are not sure whether the text is uppercase, capitalized, or all lowercase
letters, type fgrep -y ‘grep will then igmore the case, and report all matches.

To see all lines in a file that do not contain the text, type fgrep -v.

Using wildcards

You can search files for text when you are unsure of the spelling of the text by
using wildcards and grep. (grep is an acronym for “global regular expression
print;” a “regular expression” is a complex wildcard.) For example, to search a
file for the word “center” when you are not sure whether it is spelled the
American way {“center”) or the DBritish way (“centre”), or even if it is present
in another form (“central” or "centrally™):

grep ‘centler]’ filename

The “[er]” is a sct containing the characters “e” and “ r”. This means that grep
will search for the text “cent” followed by either an “e ” or an “r ". (The single
quotes are needed because otherwise “[er]” will be interpreted as a wildcard
by the shell, before the command is passed to grep.)
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If you know that you want either “centre” or “center” but not “centrally” or
some other combination, you can search for:

grep ‘cent[er][er]\ ’ filename

The "\ " means “followed by a literal space character.” (Remember, y. 1 need
to enclose the search text in single quotes because it contains a space.) So
‘cent{er]fer]\ " will match “centre ” or “center ” but not “centerpoint * because
the two characters are not followed immediately by a space.

You can put more than two characters in a set. For example, you can search
for any character inn the set [ABCDEabcde]. To save typing, you can enter this
set as [A-Ea-e], where the “-” indicates that your wildcard is a range of char-
acters. Alternanvely, instead of using the “[...]" set notation, you can search

.

tor the special set “ .7 (that matches any character except a newline).

To search for a sequence of characters in a set that repeats an indefinite num-
ber of times, you can use the “ = ” symbol after the set of characters for which

. "

vou are.searching. “+” matches zero or more occurrences of the preceding
wildcard. For example: '

grep ‘cent.»’ filename

searches filename for the letters “cent” followed by a sequence of zero or more
characters matched by “.” (the set matching any single character). Because

" matches everyvthing except a newline, this wildcard will match “center”,
“center”, “central”, “accentuate” and “centipede”.

You can also match anything that is not part of a set. If you want to find every
fine that contains a “cent” unless it is in “centipede” use the following com-
mand:

grep ‘cent["i]’ filename
The “~" at the beginning of the set means “match any character cxcept a
member of this set.”

You-can search for text at the beginning or end of a line, using the “~ " or " $"
symbuois respectively. For example:

grep “begin’ filename

searches for all lines beginning with the string “begin” while:
grep ‘end$’ filename -

matches all lines with the string “end” as a terminator.
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Finding out how large a file 1s

You can find out how large a file is by using the we conunand:

T we flle
! RN T Th Toe

wc counts the number of lines, words, and characters in a file (in that order).
You can use we to get specific totals in any order using the options -1, -w, or -¢
to stand for lines, words or characters respectively. For example, to see the
number of characters and lines in a file (in that order):

" we -cl file

AR = N

You can also give we a list of tiles to count. For example:

. wc chapl chapl
pot Yo ] b
F0 R N AR

Extracting fields- -

If vou have a file containing columins of data in textual form, you can extract
information from it using a variety of tools. For example, suppose you havea
file called blackbook containing names, extension phone numbers, login names
and dates, inv a forimat like this:

Mool mand ST omie e AN

To see Sue Menny’s record, use the following command: -

. grep Sue blackbook

e PRy les Riep FOL-T -4
This is hard to read. To see only Sue's extension number . - second field),
vou can use the cut command:

" grep Sue blackbook | cut -£f2 -d:

Zad
cut extracts individual fields from a file containing records on separate lines.
The -£2 option tells cut to extract only the second field of each record; the -d:
option means that fields are dehimsted with a colon (2) instead ot tabs.

The " 1" is called a pipe; it tells grep to send its output to another program (in
this case, to cut) instead of the window (or “standard output”). See “Combin-
ing files” (page 82) for information about pipes, input and output.
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Printing a file

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

cut-f1,3 -d: blackbook
The -f1,3 option tells cut to extract the first and third fields in each record:

Michaal Urged migen
e ‘;'—‘H’l\" , “\1’"!)
Teornua oo b e
L. AddametiTh

To alphabetize your list, you can sort it like this:
U cut -f1,3 -d: blackbook | sort -df

MIEEete 1t T REEISat »)
Uiz Addames U lzn
Mimmael tang ke

P benry eep

Printing a file

To print a file, enter:

lp filename

Ip responds with

. i T Vo v L ' ' '
e dtetwt el S0 )

This command sends filename to the print queue. (Ip is short tor “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 not be printed at once. it goes onto the back of
the queue. However, if it is the only file waiting to be printed, it will be pro-
cessed at once. Otherwise, it has to wait for its turn.

If you know that several printers are connected to your system, and you want
to send a file to a printer that is not busy, you need to know the destination
printer’s name. Use the -d option to Ip to choose the destination; for example-

lp -d fast_printer filename
sends filename to the printer named fast_printer.
You can get a list of the printers available to you by using the lpstat (hne
printer status) command:

Ipstat -s
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To cancel a print request, if it has not yet printed, use the cancel command
and the request-id you were given when you entered the Ip command to print

the file. For example:
cancel laserwriter-635

cancels the print job “laserwriter-635". tf you do not remember the request-id,
enter the Ipstat command with no options to see a list of print jobs in the

queue.

Removing files

it s necessary to remove hiles from time to time, to prevent the filesystem
trom tilling up. However, vou should be extremely careful about removing
files. Although the Desktop environment lets vou retrieve deleted files, once a
file has been removed it is gone torever; there is no way to get back any infor-
mation that you have lost. Therefore, you should use the rm (remove) com-

mand with care.

Removing ordinér_'y files

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

rm -1 filename
rm -1 is Diteractioe; when vou see the question mark, vou can either hvpe
v which case it will destroy filemme, or “ n”, in which case it will not.

[t s a pood idea to use the -i (interactive) option with m Decause unce you
have removed a file, it is impossible to get it back again.

To remove several files, vou can rype rm -i and use wildcards to select them.
(Always use the -i option with rm * unless you are absolutely certain that it is
safe to delete everything in the currect directory.)

Removing links

You can remove a link you no longer want, just tike a normal file, with rm.

rm link

deletes a link called link, just like a normal fite.

The file itselt will not be deleted until the last Tk (or name) by which it is
referred to is deleted.
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Searching for lost files

Searching for lost files

[f vou have put a file somewhere and cannot remember where it is, you can
use the find command to locate it:

[

find / -name filename -print

The “ /" tells find to start searching in the root directory. find searches its
starting directory, and all the subdirectories it can find, in order. If you know
vour tile is in one of vour own subdirectories you could tell find to start
searching trom SHOME instead of “ /. SHOME represents your home direc-
tory; see “Setting variables” (page 105) tor details.

The -name option is followed by the name of the file for which you are look-
ing. Every time find sees a tile with this name, it will carry out the actions
specified by the subsequent options.

The -print option tells find that the action to take when it finds -name
flename is to print (display ) its full path and name on your screen.

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

find /bin -name filename -exec 1 {} \;

causes find to execute 1 on any file it finds with the name filename under the
directory Ann. (The “[}” in the -exec command stands for the name of the
found file; the " \; " marks the end of the exec option.)

find /-name chap3 -print

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

WS, L O AT VP PR PRI R IR

NI R 1 VTR SR PLL KN S AR I~ b o PR UM TN CRY U U SR Y)
Lol o Do wies s A arppront
T T T U T L T T T S

you can igmore the errors by re-issuing the command as follows:
find / -name chap3 -print 2> /dev/null

The error messages are coming from find’s standard error, because find does .
not have permission to read these directories on your behalf. The fragment

2> /dev/null

tells find to send its error output (the standard error) to /dev/null. (/dev/null is a
deviee file that suppresses any output stream you send to it.)
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10. Working with files

In general, if any program gives a series of error messages, you can stop them
from cluttering up your window by adding “2> /dev/null” to the end of the

command line, or you can add them to a log file by adding “2>> error file” to
your command. (Note that this will not work if you are using the C sheli

rather than the Bourne or Kom shells.)
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Chapter 11

Copying files to disk and tape

Most of the time, you work with files in the filesystem, which is stored on
vour computer’s hard disk. However, sometimes you may want to copy files
to and from tapes or floppy disks; for example, you may want to give a copy
to a user on a machine not connected to vour own, or to store infrequently-
used material on a tape (which is much cheaper than space on the filesystem),
or to make a back-up copy of your work.

There are manv ways of saving and retrieving files from floppy disk or tape.
The simplest method is to use a tar archive, as discussed in “Creating a tar
archive” (page 96). Other methods are more complex or are only available to
the system adnunistrator. -

You can also copy tiles to and from DOS floppy disks relatively easily. To use
a DOS floppy disk, you must format the disk for DOS (page 99) if it is not
already formatted, then use the DOS commands described in “Using DOS utili-
ties” {page YY) to copv files between the UNIX filesystem and DOS floppy
disks.

Formatting floppy disks

You must format a floppy disk before vou can use it. To format a disk, ensure
that it is in the appropriate drive and then enter:

format
or
format drze

If you do not speaify the device, the default drive will be used.
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Copyrng files to disk und tape

drive is the device file the UNIX system uses to communicate with the type of

disk you are creating. (The UNIX system sees all pieces of equipment attached
to the computer as files; it communicates with them by reading from and
writing to a special device file stored in Afec) There is a different device tile for

each different format of floppy disk.

You determine the name of the device file to use as follows: -

All loppy disk devices are located in dev and begin with rfd (the “r” is
short for raw, because the UNIX system has to access the disk directly).

[

2. If your computer has only one floppy disk drive, tollow this with a num-
ber 07 If vour computer has two ar more drives, you can follow it with a
“07 " 17, or higher number {depending on whether you want to format a
disk in the first, second or subsequent drive).

3. Follow this digit with the number of tracks per inch on the disk; for exam-
ple, 135 if it is a high-density 3.5-inch floppy. (The number ot tracks per
inch, or “tpi”, should be indicated un the disk or its case.)

4. Follow this number with either “ds” if the disk is double-sided, or “ss” if it
is single-sided.

5. Finally, finish the device name by adding the number of sectors per track;
9 if itis a low-density 5.25-inch or 3.5-inch floppy, 15 if it is a high-density
5.25-inch floppy, or 1R if it is a high-density 3.5-inch floppy.

For example, to format a disk in the second tloppy disk drive that is to be a
high-density 3.5-inch double-sided disk, enter format /dev/rfd1135ds18.

format will prompt you to insert the floppy and press (Enter) to continue.

Note that it takes time to format a floppy disk — typically a minute or so

(although this may vary). -

Creating a tar archive

96

A tar archive can be thought of as a special file that contains other files and
their associated directory information. To create a tar (tape archive) file on a
floppy disk, enter:

tar cvf device filenaine

where device is the device file corresponding to the floppy disk, and filename
15 the name of the archive. (See "Formatting ﬂnppy disks” (page 93) for infor-
mation about device files.)
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Creating a tar archive

tar lets you use an 2bbreviation to specify the device to use. To see the list of
available types, enter:

7 tar
vpe L Sen st erne pit - W ibkalmppwAF ] 0T lpﬂtliwllbluCKQL’»]!tap»sxcélfllns

L= 3;459» Blirk  LizetK) Tap~
R RS T -1 S 140 Nis

: - vrildAdsY 14 1640 ts

. e 13090ds 15 10 1200 Nus

3 prley e diS0ds S B 1200 N

. doernid03(ds9 18 TI0 Nit

q Chveonditidgden 1R 710 Nu

i e idQiagdglg 13 P4ae Nr

B pieviof3103%dg18 18 1440 N

- Fd=vriel 20 0 Yog
Slevfrtrmon 20 0 Yes

Usmg this list, vou can select the size of disk you want to use. For example, to
create a tar file on a 720K floppy disk in the second floppy disk drive, ]ust use
the command tar cv5 filelist (where filelist is a list of files to create in a tar
archive on /dcv/rfd196ds9, separated by spaces).

[t vou do not specify a device, the tar archive will be created on the default de-
vice (specified in /otc/default/tar). o

If you specify a filename instead of a device name with the -f option, tar will
create the archive in your current 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 be stored in it.

Listing tar archives

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

Extracting tar archives

To extract files from a tar archive, type tar xvf device filelist 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 information about other options to tar, see the tar manual page.
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11. Copying files to disk and tape

Understanding magnetic tape

You can copy files to and from tape devices using tar, in the same way as you
deal with floppy disks. However, there are a number of differences between
tape and floppy disk systems. Notably, although magnetic tapes can store far
more data than a floppy disk, they can only provide serial access to the infor-
mation. That is, when reading or writing a tape you must start at the begin-
niny and read through each file stored on it in order until vou get to the end
— you generally cannot jump around or skip files. Consequently tapes cannot
be used as filesystems. '

To copy files to and from a tape device you should use tar, with the appropri-
ate device file (from the list below). You may also need to use the tape com-
mand to control the tape drive directly; see “Rewinding and erasing tapes”
(this page).

There are several different types uf tape which may be available. The com-
monest are:

QiC-02 A full-sized quarter-inch tape cartridge, the first QIC-U2 drive
uses the /Mdev/rct( device file.

QIC-40/QIC-80 These smaller mini-cartridge units related to the QIC-02 for-
mat are accessed through the Mev/ftl) device tile.

mini-cartridge  Mini-cartridge tape drives are linked to the floppy disk drive
controller and differ siymificantly from the QIC family of tape
drives. Notably, you must format mini-cartridge tapes before
using them. They are accessed via the Mdev/rctrmini device.

SCsl SCSI tape drives are controlled by a SCSI controller, like SCSI
hard disks. They are accessed via the-devices named
/dev/Stp0 to /dev/Stp3 (or /dev/rStp0 to /devASty3 for raw
access). o

For further information see the chapter on tape drives and controllers in the
Hardware Configuration Guide.

Réwinding and erasing tapes

93

To rewind or erase a tape, you should use the tape command.

To rewind a tape, enter:

tape rewind
It is a grood idea to rewind the tape to the beginning after every use, or after
gncountering an error.
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Ustng DOS utilities

To erase a tape, enter:
tape erase

It is not necessary to erase a tape before reusing it. However, you may want
to erase a tape for security reasons.

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

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

Ponnattiﬁg a DOS floppy disk

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

To format a floppy disk for use with DOS, enter:
dosformat device
where device is a special file, as explained in “Formatting floppy disks” (page

=
93).

A DOS tormat Jdisk connot be used with tar; to store fil;-:, on it you must use
the special DOS wutilities described in “Using DOS utilities.”

Using DOS utilities

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

dosls drive -
provides an Is style listing of the files stored on drive, where drive

is either a UN!IX-style device file or the DOS drive name (A. or B)

dosdir drive ‘
similar to dosls, but provides a directory listing after the style of

the DOS program dir
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doscp filename destination

copies the file filename to the specified destination. You can copy
files to a subdirectory on the DOS disk, if you specify the pathname
(for example, ANMYDIRNMYFILETXT). You can use doscp to copy
files to a DOS disk from a UNIX system, or to a UNIX system from a

DOsS disk.

Note that doscp does not recogmnize wildcards; if you want to copy
more than one file using wildcards, you should enter the

following:

for file in wildcard

do -

doscp $file destination

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

dosrm filename

" - 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

paths

lengrth

links

All DOS filenames are uppercase. UNIX files are converted to
uppercase when they are copied to DOS, but DOS files reman in
uppercase when they are copied to a UNIX system. (DOS 15 not
case sensitive).

Paths are separated by a backslash (\), rather than a slash (/).

DOS file names are limited to eigit characters (called the file name)
followed by a period, followed by three characters (called the
extension). UNILX files with names which are too long lose the
trailing letters. ' ‘

DOs does not recogrize links. f you use doscp to copy a link to a
DOs disk, a complete copy of the file is made. So, if you have two
links to the same tile called filel and file2, and copy them both to
the same DOS disk, the result will be two identical copies of the
file, named FILET and FILE2.

You should write-protect your back-up floppy disks to prevent accidental
erasure or overwriting. On 5.25-inch floppies, cover the square notch on the
side of the disk with the supplied write-protett sticker. On 3.5-inch floppies,
slide the write-protect tal closed.

7 User's Guide




Setting up environment variables

If you give this script to a friend, it will do the same for that user — searching
only the files below that person’s home directory — because the value of
$HOME is unique to each user.

Changing your password

To change your password from the UNIX command-line, enter passwd.

passwd will ask you to type in your old password before you select a new
one. If you choose to select a password of your own, passwd will ask you to
enter it twice, and will make sure that it is not a word that is easy to guess. If
you do not chonse a password, passwd will generate a suitable password for
you.

You should take care not to write your password down anywhere, not to tell it
to anvone, 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 Guide or the passwd man-
ual page.

Note that if you forget vour password you will not be able to log on again.
You will have to ask your systern administrator for help.

Setting up environment variables

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

To find your login command file, enter:

s -a

There may be more than one file in the listing. If you are using the C shell, you
need to edit .login. If you use the Kom shell or the Bourne shell you must edit

profile. -
To add a new variable to your startup file, simply edit the file and insert two
lines like:
‘ Ry _vatrtdolezjeven
SXPORT my_variacnle

(Note that this does not apply to the C shell) This will set the value of
my_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-shell is a shell run from within another shell. For example, when you
execute another command from within the w1 zditor, it is running in a sub-
shell. For more information on shells, see “Changing your shell” (this page).

Changing your shell

108

I you want to change your detault shell (the one you use when yvou start
work), you should ask vour system administrator. Information on how to
change the default shell is provided in the System Adminstrator's Guide.

The shellis the program that the UNIX system uses to communicate with vou,
the user. The shell reads your instructions and carries them out, focating and
ruting programs and interpreting scripts. (It is called the shell because it
puts a shell around the core ot the UNIX system, making it easier to work

with.)

The following shells are avatlable:

Korn shell The shell of choice, it provides facilities for recalling and
editing commands you have already typed in, and for con-
troling background programs.

Bourne shell The original UNIX shell, it predates the Korn shell and offers
fewer facilities.

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

SCO shell This is a menu based shell, designed to help tnexperienced

users master the complexities of the UNIX system without
recourse to the other, command-line shells.

Remember, if you request a change of shell, you must move any environment
variables you have set up o the appropriate file in order for them to be set
when you start a UNIX session. The files to check are .cshrc and .login tor the C
shell, .profile for the Bourne shell, or .kshrc and profile for the Ko shell.

See “Where to find more information” (page xviii) for sources of more infor-
mation about shells.

g
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Improving performance

lf you want to write a script where all the parameters, however many there
are, are passed to a program, use the variable $+. For example, a script con-
taining the following:

file §+
will run file onevery item specified on the command line, whereas:
file 52 $3

will only run file on the second and third parameters.

Setting variables

A variable is a label the UNIX system uses to refer to some variable quantity it
needs to track. Each variable has a name and a value, that is stored in the vari-
able. - '

UNEX variables are known collectively as the environiment. Many programs
use variables to store information temporarily.

To find out what variables are cu rrently set, enter:
env

You will see a fong list of information, looking something like this:

B R U A LTS RN A P Sten o corusg/eco/bonsfufAdmn /0o D ipt g

The name on the left of an equals sign is that of a variable; the informationon *

the right 1s the value associated with the variable. For example, LANG is a
variable name, and english_us.ascii is its value.

To set a new variable, enter:
myvariable=value

where value is whatever you wish myvariable to equal. (If you are using
the C shell instead of the Bourne or qup shells, you will need to enter
setenv myvarniable value instead.)

[f you want to make myvariable accessibie to all programs you run, follow it
with the command export myvariable. (This is not necessary in the C shell.)
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For example, suppose you want to make the shell load and run programs
stored in a directory called Au/myprogs/bin. When you enter the name of a pro-
gram, the shell looks tor it in those directories that are listed, separated by
colons, in the variable called PATH. To add /u/nyprogs/bin to your PATH vari-

able, enter:
‘ PATH=$PATH:/w/myprogs/bin

This -eplaces the current value of PATH with itself, followed by
Ju/myprogs/bin.

To make this available to all programs you run in the remainder of this UNIX
sessiun, enter:

export PATH

Removing variables

To remove a variable, enter:
unset variable

where variable is the name of the item to remove. (In the C shell, enter setenv

variable ' to remove variable).

Referring to variables

106

Yoru can refer to the contents of a variable within one of your scripts. To do so,
msert the name ot the variable, preceeded by a %7 symbol. The value ot the
variable will then be substituted. For example, to save your current directory
in a variable, create a file containing the tollowing:

current="pwd’
This command assigms the vutput from running pwd to theevariable current
when you runit.

If you ed to another directory, you can return to this one by typing:
cd $current

from wherever you are.

For example, the variable SHOME contains the path to your home directorv.
Suppose you want w find files located in one of your subdirectories. You can
use a script like this:

find SHOME -name $1 -print ;

Supposing the script is called wheretrs, and vou want to find a file called
new.document, you would enter whereis new.document. whereis will only
search those directories that are located within your hone directory.

USETJS CuIJ.'
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Chapter 12
Controlling the work environment

The programs you-run define vour work environment. The UNLX system is
extremelv customizable; vou can add and remove programs to make your
waork easier, vou can change the priority of jobs (programs that are runniny),

and you can set up the UNIX sysytem so that specific programs run and theur
required variables are loaded whenever you start a new UNILX session. '

Improving performance

The UNIX systenm ts 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
vou expect. But first, before you can do any of these tasks, you need to know
what programs are running.

Determining 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 columns for I'ID
(Process ID; see below), TTY (the terminal on which the command is running),
TIME (elapsed time) and COMMAND (the name of the program).

To find out all the programs running on the system that you are authorized to
see, enter ps -ef | more. This shows all the programs that are running, rather
than just your own. It also provides information about the PID of the
program’s parent, the UID (identity) of its owner, and the current state of the
program.
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12. Controlling the work environment

Amony the programs that are running, you will see ps and more. When vou
entered ps -ef”| more, you created two new processes. (A “process” is a pro-

gram that is loaded and is run ng.)

Running programs in the background

You can run a non-interactive program “in the background” (so that while it
executes, you can get on with something else) by using the ” & ” notation. For
example, to run sort in the background, enter: :

T sort file » sorted &
L0

The number that appears before the prompt is the Process 1D (PID) of the sort
command. If you want to stop the process before it completes, you will need
to use this number.

[tis not appropriate to run.interactive commands such as vi in this way.

Continuing programs after logging off

To run a background program that will continue after you log off, enter:
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 your UNIX session’s end.

For example, if you are about to print a very long file using the text formatter
nroff, but need to log out in order to go and do something else, you can enter:

nohup nroff myfile > formatted
exit -

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

Managing demanding background jobs

102

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

nice -20 find / -name something -print > outfile &
find runs in the background, sending its output to outfile. 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.

User's Guide
i 2



Improving performance

A demanding background process (such as a compiler or text formatter) can
slow down the whole system. You can make life easier by reducing the
amount of time the UNIX system spends on that program. [t will take longer
to run, but will not slow down your other tasks.

Stopping runaway processcs

{f vou have started a process running in the background and need to halt it
before it linishes, you can use the kill command. For example:

kill -15 2360

kill sends a stgnal to the target process. A signal is a special message with one
ot several pre-defined values. The first number (after the - 7) identifies the
signal to send; sigmal 15 is a command to terminate. The second number is the
MD (process 1D number) of the process to which to send the sigmal.

You can abtain the "D of a process using the ps command; see “Determining
which programs are running” (page 101). If you know the name of the pro-
gram vou want to stop, you can use the following command to find its PID:

ps -u login_namc | grep program_name | grep -v grep

where login_name is vour login name (truncated to seven characters), and
program_name is the name of the program to find. The I'ID is the number in
the second column,

[t kill -15 fails to halt a program that is out ot control, try kill -9 instead. This
i~ more etfective, but does not give the program a chanee to close any f:les it
mav be working on when st receives the sigmal.

You cannot kill processes belonging to another user or to the system (unless
vou are the root, or super-user).

Running command sequences

You can run a sequence of more than one command from a single command
line. To send several commands, one after another, separate each of them

with a semi-colon; for example:
Is > list; vi list; sort list .

This command sequence creates a list of files in a file called {ist, runs the vi
editor on the list, then sorts it. (Note that you cannot run vi on the data in a

pipe.}

[f you want to repeat this sequence of commands, you can write them in a fle,
then make the file execute as a command. This type of file is called a “script”
or a “sheli script.”
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“For example, to put the preceding command sequence into a file called mys-

cript that can be used as a command:
echo 'Is > list ; vi list ; sort list’ > myscript
chmod +x myscript

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

Note that any file of commands you create must have its attributes set to “exe-
cutable” before you can run it by typing its name. Otherwise, you will see a *
message like this:

I o Bt SR TITITRE

e T e

For information on attributes, see “Changing access permissions” (page S4).

As an alternative, you can create a short file comaihing a list of commands; for
example:

Is > list

vi list

sort list
that will be carried out in the same order when the file is executed.

Running scripts with parameters
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You can make a file of commands run with different parameters specified on
the command line by using parameter substitution. This feature lets you run a
script using different data files or options for the programs listed in it. For
example, suppose you chanye your file to read like this:

Is>$1

vi $1 ‘ -

sort $1
$1 refers to the variable called “1”. This variable is replaced with the first
parameter specified on the command line. 50 if you enter:

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

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

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

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

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

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

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

Using o1

vi is the standard UNIX tool for editing text. It differs from the Desktop editors
in that, instead of being controlled through menus, it is controlled exclusively
by commands you type into it.

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

Starting vi

To start editing a file, enter:

Vi filename
If the file already exists, vi will read it in. If it does not exist, vi will create 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 enter text.

Stopping vi

To leave vi you must switch to .ommand mode, if you are not already in it.
You can enter command mode by pressing (Esc). The terminal beeps or
flashes at you if you are already in command mode and press {Esc).

There are several ways to leave vi. Here are the most common:

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

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

:q Quit vi. This command will fail if the file has changed since the
last time you saved it. (If 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.)

demd 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 shell (by typing exit or (Crl)D) you will retumn to vi.

What to do if you encounter trouble

110

First press (Esc) twice. If a command is in progress, the {(Esc) key cancels it. If
you are in insertion mode, the (Esc) key puts you back into command mode. If
)'rour terminat beeps or flashes when you press (Esc), it means you are now in
command mode.
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-

If the UNIX window is uhreadable, press (Ctrl)L in command mode. vi then
redraws {refreshes) the window.

If you still cannot read the UNIX window, either your terminal is set up
incorrectly or you are editing a non-text flle Type :q! to exit wuthout saving
the current file, :

Entéring text

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

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

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

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

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

Moving around inside the file

You must be in command mode before you can move the cursor around the
file. If you are not already in command mode, you can enter it by pressing
{Esc).

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 To move forward or backward a word at a time, press the “w "~
(word forward) or “b " {(backward) key.

start/end  To move to the start of a line or the end of a line, press the “ "~
(start)or “$ 7 (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 files

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

line number “G” (goto). G without a number takes you to the last line in the
file. If you enter 1G you will go to the start of the file.

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

To make any of these commands repeat, enter 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

You must be in command mode before you can delete or change text.

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

Options are:

dl delete letter (or type x — a shortcut)
dw delete word

dd delete iine

To delete several 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 S5dw.

To delete a range of lines, enter 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

112 | User's Guide
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Replacing text

To replace a single letter with another letter, position the cursor over the letter
and tvpe 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. You can return to command mode by typing (Esc).

Inserting text

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

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

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

Modifying text

To change the case of text (from uppercase to lowercase or vice versa), use the
~ command. Place the cursor over the text to change and press “~” once for
each character. (The cursor advances by one character each time you issue this
command.) -

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

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

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

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

To undo all changes to the current line since you last moved the cursor to it,
type the command U.

00
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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_nameyy
(the yy command is short for yank). To copy several lines, precede the com-
mand with the number of lines you wish to copy; for example, to copy fifteen
lines into buffer “a”, type "al5yy.

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

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

You can cit or copy a region of text of any size with the marker facility. Place a
marker in the text at the beginning of the region you want to move, by typing
m followed by a letter (“a ” through “z”). This inserts an invisible marker at
your current position. Now move to the end of the region. To copy the text
between the cursor position and the mark into buffer “a”, type "ay'a. To move
the text between the marker and the current cursor position into buffer “a”,
type "ad’a.

The command is built up as follows. First, specify that you are gcing to use a
buffer by typing "a (for buffer “a”; you can use any other buffer you 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 commaind to cut or copy
the text between the current cursor position and the named marker. (“marker
means “go to marker” and marker stands for the mark you placed in the text.

Searching for text

114

You can search for text if you are in command mode. To search forward, type
/text, where text is the text you want to find. If you find it, you can repeat the
search for the next occurrence of the text by typing* /" or“n”.

To search backward, type “ ? " instead of “ / ".
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vi searches for text using wildcards, as does grep. The fdilowing wildcards

are used:

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

* ' {asterisk) matches one or more instances of the last cha;'acter
specified. For example, /f* matches any number of s, while /.+
matches any number of any character.

- (caret) matches the start of a line

$ (dollar) matches the end of a line

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

\ (backslash) takes away the special meaning of the character to

the right of the backslash. For example, .+ matches any number
of any character, but \* matches a single asterisk.

Substituting text

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

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

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

Configuring u1

vi has a number of internal variables that can be configured with the
sat vpamame command, where parname is the name of the variable to change.

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

If a variable name starts with “no”, it is not set (that is, not switched on). You
can set it by typing set varname. If a variable name does not start with “no”,
and is not followed by a number, it is set. For example, if you want to make vi
ignore wildcards, you must switch off the variable magic. To do this, type
set nomagic. If the variable name is followed by a number, you can change its
value by typing set varname=value, where value is the new setting you want
it to have.

-7 .
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13. Editing files

To make vi automatically begin a new line before you reach the right side of
the UNIX 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. (If you have used other word processors, this-feature may be

familiar to you as “word wrap.”)

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

Summary of vi commands

116

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

Tabie 13-1 Entering vi

Typing this: does this:

vi file starts at line one

vi +n file starts at line n

vi + file " starts at last line

vi +/pattemn file starts at pattern

vi -r file recovers file after a system crash

Table 13-2 Cursor movement (command mode)

Pressing this key: does this;

h moves one space left

1 moves one space right

{Space) moves one space right

w moves one word right "=
b moves one word left

k ' moves one line up

i moves one line down

{Enter) moves one line down

) moves to end of sentence

( moves to beginning of sentence

} moves to beginning of paragraph
{ moves to end of paragraph
{CehU scrolls up half a window

(ChhD scrolls down half a window
(CrhyF scrolls down one whole window .
(Cer])B scrolls up one whole window

User's Guide

(8]



Using v

C .

Table 13-3 inserting text (command mode, enters insertion mods)

Pressing this key: starts insertion:

i before the cursor

I before first character on the line

a after the cursor

A after last character on the line

o on next line down

O on the line above

r on current character, replaces one character only
R on current character, replaces until {Esc)
Table 134 Delete commands (command mode}

Command ‘Function

dw deletes a word

do deletes to beginning of line

ds deletes to end of line

3dw deletes three words

dd deletes the current line

5dd deletes five lines

X deletes a character

5x deletes five characters

Table 13-5 Change commands {command mode, enters insertion mode)
Command Function

cw changes one word .

3cw changes three words

cc changes current line

S¢ce changes five lines
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Table 136 Search commands (command mode)

Command Function Example
fand finds the next occurrence of and and, stand, grand
7and finds the previous occurrence of  and, stand, grand
and
"The finds next line that starts with The The, Then, There
/[bBlox/ finds the next occurrence of box or -
Box )
n repeats the most recent search, in

the same direction

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

Command Result Exampie
:s/pear/peach/g all pears become peach on  pear becomes peach if
- the current line present on the current line
:1,%s/file/directory replaces firstinstance of  filename becomes
file on each line with directoryname
directory from line 1 to the
end
:gfone/s//1/g replaces every occurrence ong becomes 1, onesclf
of one with 1 becomes 1self, someone

becomes somel

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

This characler. Matches:

) beginning of a line

S end of a line

. any single character

[...] a set of characters (represented by “..” ; the range can

either be specified, like [abc] or a range like [a-b])
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Table 13-9 Leaving vi (command mode)

- Command Result
W " writes out the file
X writes out the file, quits vi
'wq writes out the file, quits vi (like :w :q)
:q! quits vi without saving changes
deommand " executes UNIX command
:sh starts a new shell
command executes command and places output on current line
e file edits file (save current file with :w first)

Table 13-10 Options (:set option}

This option; does this:

all lists all options

term type sets terminal to type

ignorecase " ignores case in searches (on or off)

list displays (Tab) and end-of-line characters (on or off)

number displays line numbers {on or off)

report prints number of lines changed by a line-oriented
command

terse shortens error messages (on or off)

wam turns off “no write” warning before escape (on or off)

magic allows inclusion of special characters in search patterns
without a preceding backslash (6 or off)

wrapscan prevents searches from wrapping around the end or
beginning of a file (on or off) '

mesg permits display of messages sent to your terminal with

the write command {on or off)

56
- 19



13. Editing files

| Using ed

ed is a line editor; it edits a single line at a time. It makes no use of the termi-
nal, and the cursor movement keys associated with vi have no effect.

[nstead 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
1s carried out.)

Starting ed

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

Leavinged  -.

ed uses vi-l..e commands (of the type prefixed by a colon (3)). (vi is descended
from ed.) To quit ed, use most of the vi commands except ZZ. Commands are
not prefixed with a colon. For more information, see “Stopping vi” (page 110)
or the ed manual page.

Reading a file
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To see the contents of your file, use the 1 (list) commmand. list requires line
addresses. If 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 ior
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 “$".

You can use relative addresses; for example, $-5 means the fifth line before the
last ine of the file, while .+2 means the second line after the current line.
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For convenience, a comma (,} stands for the address pair 18 (that is, the entire
file), while a semicolon (;) stands for the address pair .,$ (current line to end of
file). For example, to list the entire file, type 1.

Editing text

There are several commands for editing text in ed:

4 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 (Ctrl)D to return to command

mode.

i fnsert 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.

If you 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.

N
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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
tnput and output are the inputand output files.

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

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

sed -e 'sed commands’ input > output

sed commands

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

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

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

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

ing software.

The remaining chapters in this guide describe the networking products that
make up the Open Desktop networking package: SCO® TCP/[P, SCO NFS™,
SCO LAN Manager Client, UUCP, and MMDF. -

. Chapters 2 through 8 describe TCP/IP, including basic maintenance, config-

uring serial line communications, using the BIND name server, setting up

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

s Chapters 9, 10, and 11 cover NFS, including basic maintenance, enabling
and using the Network Information Service (NIS), and configuring the
Automounter.

e Chapter 12 describes LAN Manager Client and describes how to share
resources on your network between machines _running LAN Manager or
SCO XENIX-NET.

e Chapter 13 covers uucp and its use in transferring files and performing
remote command execution.

. Chapters 14 and 15 describe the two supported mailers provided by Open
Desktop: MMDF and sendmail.

Admimistering Networking Services i 371
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o Chapter 16 explains how to configure and administer modems and modem
lines on your system.

o Chapter 17 provides information on how to solve some typica! networking
problems. ' .

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

Introduction to networking

3

2

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

Although there are many different types of networks, they fall into two gen-
eral categories: local area networks (LANs) and wide area networks (WAN),

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

A WAN connects computers that can be as close as several hundred feet to as
far as across the globe. These connections are made using phone lines and
sometimes satellite connections, if the distance is great enough. Sometimes a
computer must go through one or more computers, or gateways, to reach the
one with which it wants to communicate.

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

Servers, often the most powerful computers on the network, store data that
they make available to clients, other machines on the network that have
access to the servers’ resources. You can have one or more servers on a net-
work, and a machine can be both a client and server. For example, one ma-
chine can serve personnel information while another serves sales data. Each
machine is, therefore, a server, but each may also be a client to the other ma-
chine’s data.

System Administrator’'s Guide
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Figure 1-1 Sample Network
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How the network works

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

Computers on a network have agreed ways of comununicating called proto-
cols. Protocols dictate which signals computers use across cables, how they
tell one another that they have received information, and how they exchange

information. ) -
Protocols are more accurately termed protocol suites or protocol families.

This subtle shift in terminology reflects the fact that the communications func-
tions are complex and are usually divided into independent layers, also called
levels. The protocol associated with each layer communicates with only the
lavers immediately above and below it, and assumes-the support of underly-
ing layers.
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In protocol suites, lower layers are closer to the hardware and higher layers
are closer to the user. The number of layers and tasks that the layers perform
depends on who defines them. The following sections describe several popu-
lar definitions of protocols and how they relate to each other.

OSI
The International Organization for Standards (1SO) has a seven-layer protocol
called the Reference Model of Open Systems Interconnection (OST), as shown
in Table 1-1. OSl also serves as a basis for the X.25 protocol.
Table 1-1 SO Model
Layer Name
7 Application
6 Presentation
5 | Session
4 Transport
3 Network
2 Data Link
1 Physical
The layers operate as follows:
Layer Task
Application defines how programs can communicate with each other
Presentation performs any necessary data conversion
~ Session establishes an enhanced connection (session) with other
machines
Transport makes sure information exchanged between computers
arrives intact and without errors
Network makes sure information coming from one computer arrives
at the correct destination '
Data Link makes sure information gets from one end of the cable to the
other intact
Physical defines the way information travels on a cable. A common
physical-level protocol is the [EEE 802.3 protocol, of which
Ethernet is a subset.
374 2 System Administrator's Guide
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How the network works

TCPIIP

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

Table 1-2 TCPAP Model

Layer Name
4 Application
3 Transport
2 Intemet
1 Network Interface

The layers operate as follows:

Layer Task

Application accesses the Internet, and sends and receives data

Transport provides communication between application pro-
grams

Internet takes care of communication amang machines

Network Interface  accepts and transmits data over the network

[ &
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Correspondence of models
Table 1-3 shows how the SO and TCP/IP models correspond to each other.

Table 13 Protocol Families .
18O TCPAP

Layer Functionality Functionality Layer
7 Application
6 Presentation | Application 4
5 Session
4 Transport Transport 3
3 Network Intermet
5 Data Link Network Interface 1
1 Mhysical Hardware —_

Designing or adding to your network

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

« With what other computers does it need to communicate?
¢ Will it serve as a client, a server, or both?

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

Common networking administration tasks

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

¢ all machines on the network know each other’s names and addresses

» individual users will have access to files and accounts on various machines
* electronic mail is routed correctly

» the network runs at peak efficiency

Common tasks that you will perform to ensure these goals include:
» installing and maintaining networking hardware and software

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

» assigning names and identification numbers (IDs) to network users -~d
groups

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

. updatmg all appropriate networking files on your network’s machines

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

Open Desktop networking services

The Open Desktop networking package consists of several services that allow
your computer to connect to both local and wide area nerworks.

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

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

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

e UUCP enables you to execute commands remotely and to transfer files and
mai: etween remote UNIX systems connected b+ :enal lines.

« MM™  “ntrols electronic mail communications i:=tween machines running
the . . Operating system.

The remainder of this chapter introduces each of these services. It br
explains the issues involved in configuring and maintaining each service and
describes many of the files and utilities that each service uses.

%
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TCP/IP is the set of protocols and programs used by Open Desktop to inter-
connect computer networks and to route traffic among different types of com-
puters. “TCP” stands for Transmission Control Protocol, and “IP” stands for
Internet Protocol. These protocols describe allowable formats, error handling,
message passing, and communication standards. Computer systems that use
TCP/1P are thus able to speak a common language, despite any differences in

the hardware and software of the vdrious machines. _
Many large networks conform to these protocols, including the DARPA Inter-

net {Defense Advanced Research Projects Agency intermnet). A variety of
universities, government agencies, and computer firms are connected to an
internetwork that follows the TCP/IP protocols. Thousands of machines are
connected to this internet, or network of networks. Any machine on the inter-
net can communicate with any other. Machines on the intermet are referred to
as hosts or nodes, and are defined by their internet {or IP) address. Defining an
internet address is described later in this section.

TCP/IP provides the basis for many useful services, including electronic mail,
file transfer, and remote login. Electronic mail is designed to transfer short
text files. The file transfer application programs transfer very large files con-
taining programs or data. They also provide security checks controlling file
transfer. Remote login allows users on one computer to log in at a remote ma-
chine and carry on an interactive session. The TCP/IP programs that facilitate
these services are described in detail in the Open Desktop User's Guide.

The internet protocol (IP)

The Intermet Protocol, [P, defines a data delivery system.wherein the sending -
and receiving machines are not necessarily directly connected. IP splits data
into packets of a given size, which are then forwarded to the receiving ma-
chine via the network. These individual packets of data (often called
datagrams) are routed through different machines on the internet to the desti-
nation network and receiving machine. A particular set of data, such as a file,
may be broken up into several datagrams that are sent separately. When you
use [P to forward datagrams, individual datagrams may or may not arrive,
and they probably will not arrive in the order in thch they were sent. TCP
adds the reliability that [P lacks.

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

The transmission control protocol (TCP)

The Transmission Control Protocol, TCP, works with IP to provide reliable
delivery. It provides a means to ensure that the various datagrams making up
a message are reassembled in the correct order at their final destination and
that any missing datagrams are resent until they are correctly received.

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

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

ninistering Networking Services 373
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Other TCP/IP protocols
The protocols listed in Table 1-4 are provided as part of TCP/[P:

Table 14 Additional TCPAP protocols .

Protoco!

Purpose

Address Resolution
Protocol (ARP)

Internet Control
Message Protocol (ICMP)
Point-to-Point

Protocol (PPP)

Reverse Address
Resolution Protocol
(RARP)

Serial Line

Internet Protocol (SLIP)

Simple Mail Transport
Protocol (SMTD)

Simple Network
Management Protocol
{SNMDP)

User Datagram
Protocol (UDP)

ARP translates between DARPA Intemet and Eth-
ernet addresses.

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

PPP provides both synchronous and asynchro-
nous network connections.

RARP translates between Ethernet and DARPA
Internet addresses.

SLIP enables IP over serial lines.
SMTP is used by MMDF to send mail via TCP/IP.

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

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

These protocols are described in further detail later in this guide.
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TCP/IP end-user commands
Several TCP/IP commands, described in detail in the Open Desktop User's

Guide, provide end users with networking capabilities. Table 1-5 is a partial
list of these commands:

Table 1-5 TCPAP Commands

Command Pumpose

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

remd remote command execution on another UNIX machine

rcp file copying between two UNIX machines

rlogin remote login on another UNIX machine

ruprim_e status display of local network machines

rwho displays list of users logged on to local network machines.

telnet remote login on a machine running TCP/[P; these

machines may or may not run the same operating syste

Configuring TCP/IP

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

* systern’s host name and domain name

* Internet address(es) for each driver, adapter, or serial line

* broadcast address

e netmask

¢ hardware interrupt vectors, base memory addresses, and RAM buffer sizes
System name

Your systemn name, or host name, should be unique on vour network. [t can
consist of lowercase letters and numbers, must begin with a letter, and should
be no longer than eight characters. mail and other programs use the syste’
name to identify the correct data destination. Here are some sample valid m.
chine names: scosysv, tcpdev, account].

I~
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Driver type

The driver is the software that allows your networking cards or hardware to
interact with TCP/[P. Each card, adapter, slip line or ppp line that you use
must be uniquely associated with a particular dévice driver. You can install
up to four Ethernet cards of one type, up to two Token Ring adapters, and up
to eight serial line interfaces (four SLIP and four PPP}, but you can only config-
ure one driver at a time. When you are prompted for the driver type, choose
the type you want to configure.

Interrupt vector

Each driver on your system, including those for network cards and SLIP lines,
must have its own interrupt vector, or IRQ. This vector must nct be used by
any other device on the system. Refer to your networking hardware docu-
mentation to determine what vectors the hardware supports. [n addition, the
hwconfig(ADM) and vectorsinuse(ADM) programs list the hardware already
installed on your system and what vectors are already in use, respectively.

Your networking hardware might be pre-configured to use a particular vector.
If you want to change this vector setting, you might also need to change the
physical jumper settings on the board or run a setup program provided with
the board.

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

I/O base address "

Each hardware driver on your system that performs 1/0 (input/output) needs
a unique memory base address so that the system can locate it. This memory
address is a three- or four-digit hexadecimal number, must match the settings
on the board, and must not conflict with any other hardware on your system.
Valid base addresses are displayed when you configure your card.

Thick/thin cable

Some networking cards use thick, rather than thin, networking cable.

‘s Thin cable provides a direct connection to the network without the use of a

transceiver. Most installations use thin cable.

» Thick cable connects your networking card to a transceiver, which in tum
connects to the Ethernet cable.

System Administrator's Guide
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RAM buffer size and base address

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

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

Domain name

The MMDF mail router uses the domain name to route messages, such as mail,
from machir.e to machine. The domain name allows your network to fit into a
hierarchical network structure composed of commercial organizations
(.COM), educational institutions (.EDU), the government (.GOV), the military
(.MIL) -or miscellaneous organizations (.ORG). Sample domain names are
sc0.COM (the domain name used by SCO) and berkeley.EDU (the domain
name used by the University of California at Berkeley).

Base your domain name choice on the following:

* If other machines on your netw'ork already use a domain name, use t
same name for the machine you are installing.

 If you are creating a new domain and want to use BIND to connect to the
outside world, you need to register the name with the appropriate network
(DARPA Internet, CSNET, or BITNET). To register a domain name, write to:
DDN Network Information Center
Suite 200
14200 Park Meadow Drive
Chantilly, VA 22021

* If you are creating a new domain and are not currently connecting to an
outside network, use the name .UUCP.

e If you will never attach to a network outside your company, choose
company.COM.

IP address

The IP address identifies and differentiates your machin- from all others on
the rietwork. It consists of a 32-bit binary number that is usually displayed as
four octets expressed in decimal and :eparated by periods. You must have a
unique P’ addraess for each machine on your network. In addition, if your ma-
chine serves as a router to another network, it contains two or more networ
cards and belongs to two or more networks. In this case, you must assign each
card a unique IP address on the appropriate network.

1y
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NOTE The [P address differs from an Ethernet address in that it is
configurable. An Ethernet address is a 6-byte address that is unique to each
physical Ethemnet card. This non-configurable address is assigned by the
card manufacturer. .

The 1P address consists of two parts: a network address that identifies the net-
work and a host address that identifies the particular host, or node. Table 1-6
shows an [P address in binary form, as binary octets, as decimal octets, and as
it appears in standard notation. '

Table 16 P address derivation

binary (32-bity 10000100100011110000001000000010

binary {octets) 10000'100 10001111 00000010 00000010
decimal octets 132 147 2 - 2

IP address (in standard notation) = 132.147.2.2

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

- might need to use Class B.

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

Table 1-7 Internet address classes

Class Available Hosts per Network Valid Address Ranges

A : 16777216 1.0.0.1 through 126.255.255.254

B 65534 ’ © 128.0.0.1 through 191.255.255.254
C 254 192.0.0.1 through 222.255.255.254
Reserved 224.0.0.0 through 255.255.255.254

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

If you are creating an entirely new network and you want to connect to the
DARPA Internet, you need to contact the Network Information Center to have
a network address assigned. The full address is shown earlier in the section
“Domain name”. If you do not want to connect to an outside network, you

System Administrator's Guide
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can choose any network address as long as it conforms to the syntax st
previously. In either case, once you determmune the network address, you car.. -
then create the unique host address.

When you determine the [P address, keep in mind the following:
e Each logical network must have its own network address.

e All hosts in a network must have the same network address.
» All hosts in a network must have unique host addresses.

* Do not use the following network addresses: 0 or 127 (Class A), 191.255
(Class B), 223.255.255 (Class C), or any of the addresses shown in the
Reserved class of Table 1-5.

Broadcast address parameters

All datagrams sent by TCP/IP move through all machines in the network path.
However, each host adapter ignores any packet that does not include that par-
ticular computer’s [P address in the datagram header. Occasionally, you might
want to send a message to all machines on a particular network. To do so,
select a broadcast address for your machine. A broadcast address is one in
which the host portion of the [P address consists either of all 0’s or all 25
The configuration procedure prompts you to choose between the followu .,
address schemes:

Table 1-8 Broadcast address schemes

Scheme Example Purpose -

all zeroes 132.147.0.0 provides compatibility with 4.2BSD
(decimal 0} ' . systems

all ones 132.147.255.255 UNIX Operating System Standard
(decimal 255) (RFC-919)

The addresses shown in the previous table are for a class B network, and are
shown as examples only. Your values will be different. If you are on a net-
work that does not contain any machines running 4.285D UNIX or earlier BSD
versions, choose all ones. If such machines exist on your network, choose ail
zeroes.

netmask setting

The netmask strips the network (D ‘rom the IP address, leaving only the host
ID. Each netmask consists of bina  ones (decimal 255) to mask the network
ID and binary zeroes (decimal 0, 10 retain octets of the host ID of the ’
address. For example, the default netmask setting for a Class B address 1.
255.255.0.0.

1
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NOTE Always use the default netmask that the installation program
prompts you for unless you are creating a subnet, a logical division of a
physical network. If you create a subnet, also mask the portion of the
address that indicates the subnet. For example, a netmask for a subnet of a
Class B address is 255.255.255.0. For more information on creating subnets,
see the chapter “TCP/IP network administration” later in this guide.

TCP/IP over a SLIP or PPP serial line

The following prompts are relevant only to serial line drivers.
tty line .

This line indicates what tty the SLIP line connects to.

» If you are connecting to COM1:, interrupt vector 4, enter tty1A.
 If you are connecting to COMZ2:, interrupt vector 3, enter tty2A.

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

Source IP address

Enter the I’ address for this host (this end of the serial line). For more infor-
mation on determining IP addresses, see “[P address” earlier in this chapter.

Destination IP address

Enter the IP address for the remote host (the opposite end of the line).

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

SLIP netmask

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

Maintaining TCP/IP

386

After you install TCP/IP, you may never need to alter the TCP/IP configura-
tion again. However, there are some common tasks that occur if you want to
customize or add to your network. These are described briefly here and in
detail later in this guide.
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Adding hosts

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

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

Configurirg the name domain server

The Berkeley internet Name Domain Server (BIND) provides a distributed
lookup systemn for host names and addresses. Enabling BIND overrides the
default network information file, /tc/hosts. For more information, see the
chapter “Configuring the BIND name server” later in this guide.

Setting up routing tables

Routing tables provide the information needed to route packets to their desti-
nations properly. For descriptions of several possible approaches to mainta’
ing routing information, see the chapter “Cateways and routing” later in \
guide. I[n addition, the chapter “TCP/IP network administration” contains a
section on obtaining information about the system routing tables.

Establishing user equivalence

You can control who has access «. a machine through the network by estab-
lishing user equivalence within the /etc/hosts.equiv and .rhosts files. The rlogin,
rrp, and remd commands use these files to verify access privileges. For infor-
mation on how to use these files, see the section “Network databases” in the
chapter “TCP/IP network administration” later in this guide. You can also
refer to the hosts.equiv(SFF) manual page for a description of the file format. A
note in the “Helpful Hints” chapter also discusses user equivalence.

Setting up anonymous ftp

You can set up a public ftp account on your system that allows remote users
to transfer files anonymously from restricted, public directories on your sys-
tem. For information on the /etc/ftpusers file, and a description of how to set
up the public ftp account, refer to the section “Network databases” in the
chapter “TCP. [P network administration” later in this guide.

.
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Altering installation parameters

You can change many of the settings that you set during TCP/IP installation
by altering the appropriate system files (such as jetc/hosts and device driver
files) with a text editor or with an appropriate utility, such as netconfig, route,
or mkdev. The use of such files and utilities, which is documented in the
chapter “TCP/IP network administration,” is always preferable to reinstalling
the software.

Tuning kernel parameters

You may need to tune kemnel parameters by increasing or decreasing
STREAMS buffers and other parameters used by TCP/IP. Several utilities,
including netstat, configure, and netconfig, help you fine-tune your system to
enhance networking performance. These utilities are described in the chapter
“TCP/[P network administration.”

Monitoring TCP/IP status

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

Enabling remote printing

You can enable the remote printing daemon, ipd, to allow print jobs to be sent
over the network to remote printers, or to make a printer attached to your
computer available to the network. For information on lpd-and its associated
files, see the chapter “Remote line printing” later in this guide.

/7 System Administrator's Guide
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Introducing NFS

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

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

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

NFS makes use of the following files, commands, and daemons, each of which
are described in detail in Chapter 9, “Administering NFS,” of this guide.
» The file /fetc/exports lists the exportable filesystems on a given server.

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

* The file /etc/default/filesys lists the remote filesystems a client may mount
and on what server the client may find them.

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

Maintaining NFS

If you want to export filesystemns with NFS, you must create /etc/exports after
installing Open Desktop. A sample file is shown in Chapter 9, “Administering
NFS.” In addition to creating /etc/exports, you also must ensure that the follow-
ing conditions are true:

¢ The /etc/hosts file on each server and client must contain the names and IP
addresses of each server and client you want to access.

e The /etc/default/filesys file on each client must contain the names and loca-
tions of all of the filesystems that you want to access.

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

o files

e directories
e programs
e printers
* plotters

* tapedrives

LAN Manager is designed so that users can access files and printers on other
computers running LAN Manager simply by typing a command on their own
computer. Because LAN Manager runs on the DOS and UNIX systems as well
as Open Desktop, you can have PCs, multiuser UNIX systems, and Open Desk-
top workstations sharing résources on the same LAN.

To use LAN Manager correctly between Open Desktop and UNIX systems, you
must maintain user (UID) and group (CID) consistency between the machines
on vour network. If you are connecting existing computers in a network for
the first time, be certain that user IDs are consistent from computer to com-
puter. If you are adding your Open Desktop machine to an existing network,
vou should create user accounts and groups with [Ds that match those found
throughout the network. User IDs are defined by the sysadmsh(ADM)
Accounts < User < Create selection and placed in UNIX system database .
files, including /fetc/passwd. For information on adding user accounts, see the
“Administering User Accounts” chapter in the Administering Operating System
Services portion of this guide. For information on maintaining D consistency,
see the passwd(C), and passwd(F) manual pages. When you create new user
accounts or change account information, keep in mind the following:

* Always use the sysadmsh(ADM) Accounts < User < Create selection to
administer accounts. Never edit /etc/passwd with a text editor. This could
damage the password database information and cause your system to
refuse further logins.

» User 1D numbers must not be duplicated-among different users. An indi-
vidual user can have several different accounts on different machines, but
to maintain user equivalency each account must have the same user name
and 1D number.

System Administrator's Cuide
q
1



introaucing LAN Manager client

Configuring LAN Manager Client

When you install LAN Manager Client, the custom utility configures
LAN Manager Client and adds your computer ‘to the network. Before
LAN Manager Client is ready to use, you must configure it with
netconfig(ADM) as described in the Installation and Update Guide.

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

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

» [f you are adding this machine to an existing network, use the same scope
identifier-that is used on any other machine on the network. On a SCO UNIX
or Open Desktop machine, the scope identifier is found in the file
fetc/default/nbconf as the variable NB_SCOPE.

» [f you are creating a new network that contains only SCO UNIX or Open
Desktop machines, use the domain name (such as sco.COM) minus its
suffix. For example, if your domain name is mycomp.COM, enter mycomp.

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

NOTE To enter a NULL scope identifier during netconfig configuration,
enter two double quotes (") at the prompt.

You can enter a scope identifier or choose the default during your netconfig
session, or you can change the scope identifier later by editing the file
Jetc/default/nbconf. To change the scope identifier in this file, change the
NB_SCOPE variable to the desired scope. To set this variable to NULL, edit the
variable line so that it reads:

NB_3COPE:=*"

If you use this procedure to change NB_SCOPE, you must reboot the machine
before this change takes effect.

Maintaining LAN Mana~—=r Client

A common activity that you may perform as a system administrator is config-
uring LAN Manager Client so that it runs more efficiently. You do so in two
ways: by altering system-wide configuration parameters and relinking the
kernel, or by changing default values found in the networking startup file,
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Jusr/lib/xnet/xnetrc. For example, you might decrease the number of network
buffers available, making more memory available for user programs. For in-
formation on these maintenance issues, refer to Chapter 12, “LAN Manager
client administration.” .

| Introduc-ing UuucpP

UUCP, the UNIX-to-UNIX copy program, is used when your Open Desktop
machine’s network connection consists of a serial line and modem connection
to another machine. If your network consists of an Ethernet LAN, with or
without an Internet connection, you do not need to use UUCP, as it duplicates
many features found in LAN Manager Client and TCP/IP.

The following UUCP features are available:

- » file transfer between your machine and a remote UNIX machine, or

between remote UNIX machines, with the uucp command; this command is
compatable to the ftp and rcp commands

e remote command execution with the uux command; this command is com-
parable to the remd command

¢ mail delivery to and from remote sites with the mail command via the
UUCP modem and phone line connection

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

UUCP consists of a variety of administrative and end-user programs that help
you maintain and use UUCP. These programs are described in detail in
Chapter 13, “Building a Remote Network with UUCP,” in this guide.

Configuring UUCP

392

To set up UUCP for use, do the following:
1. Attach a modem and phone line to a serial port on your computer.

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

After you perform these actions, you can use UUCP. Several uudemon shell
scripts and the uulog program help you maintain UUCP after configuration by
polling sites automatically, displaying status information, cleaning UUCP
directones, and so forth. For more information on these programs, refer to
Chapter 13.

ro
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Introducing MMDF

Open Desktop uses MMDF, the Multi-channel Memorandum Distribution
Facility, to route mail locally and to and through channels (such as UUCP) that
offer MMDF support. Here are the key facets of MMDF:

» Domain names are used to route messages from machine to machine.

¢ Channels, such as UUCP, SMTP, or Micnet, are the programs that MMDF
uses to move mail from one location to another. Aliases allow you to pro-
vide your users with shorthand ways of specifying addresses. For example,
the address info-p1-outbound@berkeley. EDU could be aliased to info.

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

Configuring MMDF

After the appropriate files are installed on your system, you need to run
mkdev mmdf to configure MMDF. Refer to Chapter 14, “Setting up electronic
mail,” for more information.

Other networking software

Open Desktop provides two other types of networking software that do not
fall directly under any of the packages described earlier in this chapter. They
are:

» sendmail is another mail routing and distribution program provided with
Open Desktop. We recommend that you use MMDF, as it provides an
enhanced feature set and is easier to configure than sendmail. If you do
decide to use sendmail, complete instructions on installation and configu-
ration are found in Chapter 15, “Sendmail administration,” of this guide.

* cu(C) allows you to dial in and dial out of your Open Desktop computer by
means of a standard telephone line and modem. In doing so, you can emu-
late a terminal session on a remote machine, or dial into your Open Desk-
top machine from a remote terminal or computer. Chapter 16, “Using
madems,” explains how to install and configure the appropriate hardware
on ur system to perform these actions.

)
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Chapter 3

Tools reference

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

sar
swap

crash

pPs

timex

configure

fsck

idtune

integrity
tunesh

samples the state of the system and provides reports on varnous system-
wide activities

with the -1 option, reports on the amount of available swap space. Use
the -a option to configure additional swap devices

displavs various kemne!l structures. The discussion here concentrates on
using crash to view how STREAMS resources are being used, to e the
current value of many tunable parameters, and to.studv the state of the
system at the time of a system PANIC crash has mony other uses that are
not discussed here.

reports on processes currently executing.

reports un svstem resource usage dunng the execution of a command or
program

a menu-driven progrom used to modify the value of tunable parameters
that are included in the Operating System Services component of Open
Desktop

checks the integrity of a filesystem and attempts to fix any corruption it
finds --

used to modify some tunable parameters that cannot be modified with
configure

checks the Security system for corruption

an automatic configuration tool that adjusts kernel parameters based on
information you supply about your configuration

o
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configure(ADM) — reallocate kernel resouices

The configure utility is a menu-driven program that presents each tunabie
kernel parameter and prompts for modification. After modifying kernel pa-
rameters, you must relink the kernel by invoking link_unix(ADM), reboot,
and test the new kernel. To change any kernel parameter, do the following;:

1. Reboot and enter single-user (maintenance) mode.

2. Enter the following commands to start the configure program:

cd Jetc/conf/cf.d
Jconficure

A sysadm- - users select: System o Configure <& Kernel 2 Parameters

3

The configure menu is displayed. The parameters are grouped by
category. The meanings of the parameters ‘are discussed in Tunable. sys-
tem parameter descriptions (page 873).

Choose a categrory by entering the number preceding it. The resources in
that categrory are displayed, one by one, each with its current value. Enter
a new value for the resource, or to retain the current value, simply press
(Return). After all the resources in the category are displayed, configure
returns to the category menu prompt. Return to the Main Menu to choose
another cateyrory or exit configure by entering q.

4. After you finish changing parameters, vou must link them into a new
kernel. Enter the following command:

Jiink _unix , )
A sysadmsh users select: Svstem I Configure © Kermel < Rebuild
This assembles each of the kernel modules into a new kernel, which must
now be installed. Linking can take a few minutes.
Boot the new kernel with the following command:
/fetc/shutdown

A sysadmsh users select: System @ Terminate

)

A boot prompt appears. When you press (Return) to reboot the system, the
new kernel i1s loaded and run. -

If problems exist with the new kernel, reboot /unix.old by entering unix.old at
the Z=ct: prompt.
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crash(ADM) — view memory

Using the configure command line

configure also has a command-line interface suitable for use by application
developers. For instance, a database developer who finds that 70 files rather
than 50 files need to be locked simultaneously may provide a shell script to
perform the reconfiguration. To find the current vatue of any configirable
resource using the command-line interface, enter: '

.Jconfigure -y RESOURCE

Here RESOURCE is the name of the tunable parameter (in uppercase). To
change the value of any resource from the command line, enter:

Jeonfigure RESOURCE=value

Querriding configure limit wamings

The configure utility natifies you if you exceed certain hmlts on values for .
kernel parameters. This prevents you from accidentally exceeding a value,
which could severely degrade performance in some cases. The configure
menu program verifies that you do mean to override the limits. You can also
use the -0 option as described on the configure(ADM) manual page to over-
ride a configuration limit. The override option only works if you are specity-
mg a parameter on the command line; you cannot use it with the menu.

crash(ADM) — view memory

The crash{ADM) utility allows you to analyze the core image of the operating
system. It is frequently used in postmortem analysis of a system PANIC, but
can also be run on an active system. crash is not primarily an administrative
tool; it is most useful for debugying the kernel after installing drivers and
other kernel-level code. Nonetheless, crash provides some information that
can help you monitor the performance of your system and troubleshoot sys-
tem problems that arise. This documentation provides information about
crash reports related to these topics; see the crash(ADM) manual page for full
information about using crash.

[nitializing crash

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

i=mngerann [ -d dumpfile o namelist] ' -w outputfile|

The dumpfile is /dev/mem for an active systemn (the default), or the name of the
file that contains the memory dump you saved when rebooting the system
after a system PANIC. namelist is the name of the bootable kernel image, usu-
ally funix unless vou booted the system under a different name.

72 3
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When crash is initialized, you see the following display:

l Aumpfilez fdevimem, namelist= surix, outfiles asrdunt W
L]

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

» The -w option redirects the output of the.command to the file specified.
For example, -w var_stats writes the output of crash var to the var_stats file.
You can use -w on the crash command line to redirect all crash output to a
file, or you can use -w on the function line to redirect the output of that par-
ticular function to a file.

e Any crash function can be piped to any shell function. For instance, the
command var ! cat >> file takes the output of the crash var function and
appends it to the end of file; var ! Ip redirects the output of this same com-
mand to the line printer. Note that the exclamation point “!” serves as the
pipe symbol from within crash.

» Use the q function to end the crash session.

The crash stat command is a good starting place when analyzing a postmor-
tem dump. stat lists off system statistics (such as the system name and time of
PANIC}) that you can use to verify that you are looking at the right dump. The
crash panic command will usually contain the last PANIC message that was
displayed on the console.

crash strstat (statistics about STREAMS buffers)

Use crash strstat to view current usage statistics on the STREAMS buffers for
vour system. This information can be used to select correct values for the
NBLKn tunable parameters and other tunable parameters discussed in
"STREAMS data” (page 886). The following example shows a sample session
using the crash strstat utility. The listings are associated with the following
parameters:

streams NSTREAM
queues NQUEUE
data block sizen  NBLKn

The listing “message blocks” is a composite number based on the total block
allocation; it does not correspond to a kernel parameter. The NBLKn data
blocks are also known as STREAMS buffers.
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Sample crash sirstat output

# fetc/crash

UMD Fie = deVImem, AR 30 = Junad, outtile = oardout
- strstat ) ' .
1TEM ) CONF G ALLOC FREE TOTAL Max FAIL
ST rsans 1~§ A4 84 BRI e 0
Groaten 523 TAD 24 RE 388 0
Temnage DTV [ R 1100 i312119 123 n
Sat 1 bota Tolals PLes 155 1009 1079923 122 193
dArd Lotk FlIe 4 RANS " 256 280871 19 0
T Do b e It Lo, = e 166 10540 W ‘)
Sara bty tioe Ly i AR 2677 83i12 GG 8]
At b Lo gvze iy 1Ak 17 ’ Rl 152609 139 [&&
3t brock wone G 104 21 15 {ARA1 83 i3
17y Dieck omone 5402 72 A 4 o 31e49 10 C
darma b woze HLS LB o 4H Jo86 5 K
Gana b nize J64H 40 ° 40 RV d n
daza 1o wie . 1. Hh ! g
T R U BT T 1
quit
- The following table defines the column headings used by the strstat display.

STREAMS display headings

Heading Descnption

CONFIC number of items currently configured

ALLOC number of items currently allocated

FREE number of items available for allocation. This number is the
difference between CONFIG and ALLOC.

TOTAL number of attempted allocations since system startup

MAX highest number of items allocated at one time since system
startup.

FATIL number of failures due to insufficient free items since system
startup

A non-zero value in the “FAIL” column indicates that a request was made for a
buffer and that no buffers of that size were available. STREAMS failures
degrade system performance and, in extreme cases, can cause your system to
lock up. In this situation, use the configure(ADM) command to increase the
number of buffers.

2
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var (values of tunable parameters)

The crash var command lists the values of the tunable parameters that are
listed in the var structure. These same values are livted when vou run config-
ure(ADM) or sysdef(ADM), but the crash listing is useful when you want to
check a value when you are running crash. :

fsck(ADM) — check and repair filesystems

The fsck(ADM) program should be run on all filesystems after any system
crash or abnorimal svstem termination. fsck checks filesystem integrity.
Because filesystems are not unmounted gracefully when the system crashes,
the structure of the filesystem itself as well as user, system, and application
files that were in the process of being updated can be damaged. In most
cases, fsck fixes any filesystem problems; in some cases, fsck may be unable
to tix a file, but can recover some portion of the file in the lost+found directory
ot the filesystem. The filesystem being checked must be unmounted when
vou run fsck; the system must be in single-user mode when running fsck on
the root filesystem. 1f the filesystem is corrupted to a point where fsck is
unable to recover it, vou may be able to fix the filesystem manually with
fsdb(ADM.) See “Repairing a filesystem when fsck stops at size check” (page
912) for information. Otherwise, vou may need to recreate the filesvstern and
restore the data from a backup.

Filesvstems should always be checked after a system crash before ther are
mounted. Minor filesystem corruption can become widespread quickly :you
continue to read and write a corrupted filesystem. fsck can be run with the -y
option so that it will automatically attempt to fix any filesystem corruption it
finds. fsck -y runs when rebooting the system if the appropriate string is in
the files that control the booting process are set up appropriately:

Filesystem Stnng File \
root FSCKFIX = YES /etc /detault /boot
all others fsckflags =y /etc /default/filesys

Without these lines, fsck reports each error it finds and waits for you to
respond before it attempts to fix it during reboot. This prevents the automatic
reboot feature from working if any fllesystems suffered any damage at all
from the crash.

S0
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be replaced by restoring them from backups. Permission and some “type”
problems can be fixed with the fixmog utility. All errors found during the
integrity check are packaged as audit records that show the audit event as a
Database Event in the audit trail. - .

NOTE Some files may be listed as missing in a correctly configured system,
such as one of the pair /usr/lib/cron/at.allow and /usr/lib/cron/at.deny.

ps(C) — check process activity

854

The ps(C) command obtains information about active processes. This com-
mand gives a “snapshot” picture of what processes are executing, which is
useful when you are trying to identify what processes are loading the system.
Things will probably change by the time the output appears; however, the -
entries that you should be interested in are TIME (minutes and seconds of
CPU time used by processes) and STIME (time when the process first started).
The following example contains sample output from the ps -af command.

Sample output from ps -af

RS INES ECNE 4 STIME TTY  TIME MMAND
vead 22247 202% 0 0 0s 5340 T 0:dGi omgscr-—-n -0
enrren L0240 SITTE D LTS T Biud vy T,
Pond™ L2080 daoaT 0 Ta s T et Tt -
Peenl SO0 DOLST b TN T o s
irenaT JooTa Lol B L L S T
watkbhan . o0 ) Co0e I T T I e
B L e T 1 VS PN EL R Ot B o N
ST L L I L R S N
! - - N A R O

NOTE [f you booted your system from a file other than /unix (such as
/unix.old), vou must specify the name of that file with the -n option to ps.
For example, ps -ef -n unix.old.

See “Runaway processes, stopping” (page 936) for information about using
the ps command to perform such tasks as locating “runaway” processes (one
that uses progressively more system resources over a. period of time while
you are monitoring it). You can also use ps to find processes that take a very
long time to execute; you can consider using cron{C) to execute such jobs dur-
ing an idle time of the day.
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sar(ADM) — system activity reporter

sar(ADM) — system activity reporter

sar{ADM) provides information that can help you understand how system
resources are being used on your system. This information can help you soive
and avoid serious performance problems on your system.

The following table summarizes the sar options:

sar options

Option Reports on:

-a file access system routines

-b buffer cache activity

-C system calls

-d disk activity

-m - - II'C message and semaphore activity

-n name cache

-p paging activity

-q average length of run and swap queues
-r unused memory pages and disk blocks
-u CI'U utilization

Y process, inode, file, and lock table status
-w system swapping and switching activity
-y TTY device activity

-A summary of all reports

The individual sar outputs are discussed in alphabetic'al order later in this
chapter.

How sar works

Internal activity is measured by a number of counters contained in the kernel.
Each time an operation is performed, an associated counter is incremented.
The sar(ADM) utility generates reports based on the raw data gathered from
these counters. sar reports can be used to_diagnose system problems. The
two most critical areas to monitor are memory and CPU usage. The functions
monitored by sar are discussed in the subsections that follow, including
analysis of sample sar output. sar can either gather system activity data “live”
or extract information collected in data fii- - created by sadc (System Activity
Data Collector).

32
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By default, the following crontab entry is installed in sys file in the
Jusrfspool/cron/crontabs directory:

O x Db oguct/iberadinal

BT T IR S B IR AL R R T ORI WASR .

L3 v v o6 gpar.nitsracal o ca ko se THLLL -0 LN -p

The sal entries produce records every 20 minutes during-working hours and
hourly otherwise. The sa2 entry writes a daily average report into the same
file every hour during work hours. You can modify these entries as desired.
The output files are in binary format {for compactness) and are stored in
Jusrfadm/sa. The filenames have the format sadd, where dd is the dav of the
month. (See the crontab(C) and sar(ADM) manual pages for more information
on modifying the default crontab file.)

Running sar

The basic syntax of the sar(ADM) command is as follows:
sar [-option] [filc]
Here

option one of the options described in the following sections

file name of the file for the day whose statistics you want to view. For

example, to view the sar -v report for the tenth day of the most
recent month, the command is:

sar -v -f fusrfadm/sa/sal0

You can also run sar in “real time”. To do this, specify the sampling interval in
seconds. For example, to take a sample every 15 seconds, the-command is:

sar-v 15

The released system allows any user to run sar in real time. However, the
files i the /usr/fidm/sa directory are readable only by root. Change the permis-

sions on the files in that directory to allow other users to access the sar data.

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

23
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sar -a — file access operations

Ry

The sar -a option reports the use of file access operations, The operating sys-
temn routines reported are as follows:

et /s number of files located by i-node entry per second

namei/s number of filesystem path searches per second. “namei” calls
“iget”, so Yiget/s” is always larger than “namei /s".

dirbk/s  number of directory block reads issued per second

An example of sar -a outeut, with a 30-second sampling interval, follows:

Wl ot ooy 2 IR Voo ey

N I el e, i nky

The larger the values reported, the more time the kernel spends accessing user
files. This indicates how heavily programs and applications are using the file-
svstem(s). In general, if the ratio of “iget/s” to “namei /s” Is greater than &
“namei/s” is greater than 30), it may indicate that your filesystem organiza.
is inefficient. Refer to “Checking free space on filesystems” (page 911) ana
"Reducing disk fragmentation” (page 911) for ways to solve the problem,

3
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sar -b — buffer activity

The -b option reports the following buffer activity.

bread/s  average number of physical blocks read intd the system buffer( from the
disk {or other block devices) per second

Iread/s  average number of logical blocks read from system buffers per second

%rcache  fraction of logical reads found in buffer cnche (100% minus the ratio of
breads to lreads)

bwrit/s  average number of physical blocks written from the system buffers to disk
{(or other block devices) per second

fwrit/s  average number of logical blocks written to system buffers per second

“wweache  fraction of logical wnites found in buffer cache (100% minus the ratio of
bwnt/s to lwrit/s)

pread/s  average number of physical read requests per second

pwrit/s  average number of physical write requests per second

The entries that you should be most interested in are the cache hit ratios
“Yorcache” and “%wcache”, which measure the effectiveness of system
buffering: 1f “%rcache” falls below 90, or “%wcache” falls below 65, it may be
possible to improve performance by increasing the number of buffers. If your -
application is 1/0-intensive and you have a large memory configuration, you .
may want to tune the buffer cache so that %rcache is around 95 and % wcache
is around 80. The number of buffers in the system buffer cache are controlled
by the NBUF tunable parameter. See “Tuning 1/O parameters” (page #43) for
more information.

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

An example of sar -b output follows:

Ltvoande 3020 138s (LS AN

L2057 pread’ dread!s Vicdotie Led it w70 ww aThe preadsc pwititis
s 1133 1 13 31 . I al 0 f
tn 33:17 1 10 a0 : p 47 0 o)
in 11:77 i $l kN 1 v _f.d 4} 1)
Aveldyge 4 40 1 - I3 R4 0 u

This example shows that the buffers are not causmg any bottlenecks, because
all data 1s within acceptable limits.
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sar -b — buffer activity

858

The -b option reports the following buffer activity.

bread/s  average number of physical blocks read intt the system buffers from the
disk (or other block devices) per second

Iread/s  average number of logical blocks read from system buffers per second

%rcache  fraction of logical reads found in buffer cache (100% minus the ratio of
breads to Ireads) ‘

bwrit/s  average number of physical blocks written from the system buffers to disk
(or other block devices) per second

bwrit/s average number of logical blocks written to system buffers per second

Ny

“weache  fraction of jogical writes found in buffer cache (100% munus the ratio of
bwrit/s to lwrit/«)

pread/s  average number of physical read requests per second

pwrnit/s  average number of physical write requests per second

The entries that you should be most interested in are the cache hit ratios
“Yrcache” and “%wecache”, which measure the effectiveness of system
buffering. If “%rcache” falls below 90, or ““%wcache” falls below 65, it may be
pussible to improve performance by increasing the number of buffers. 1f your
application is 1/0-intensive and you have a large memory configuration, you
may want to tune the buffer cache so that %rcache is around 95 and % wcache
ts around 8. The number of buffers in the svstem buffer cache are controlled
bv the NBUF tunable parameter. See “Tuning I/0 parameters” (page 843) for

more information.

Technically, 100% hit ratio for the read cache should mean better performance
than the SU0% recommended here, but getting that last 10% of hits often
requires so much memory that performance suffers because of the lack of user
memory for executing processes. '

An example of sar -b output follows:

ru-.f ante 3.7 2 15Ens VI R R
Tro T2 5T breadrr dredd!s Vitdche Il it/ LWl 00T sw alhe piedd/c pwlitls
w27 1 13 e ; [ 5y b f
no31 17 H 4] a1, 2 - LRl 0 o
P S H il N \ ! 4 0 1l
Al Age H 4n B! N 13 <y 0 U

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

[N
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sar -c — system call activity

The -c option reports system calls in the following categrories:

scall/s all types of system calls per second, ;.,enerally abnut 30 per second
on a busy 4 to 6 user system

sread/s  read system calls per second
swrit/s  write system calls per second

fork/s fork system calls per second, about (1.5 per second on a 4 to 6 user
system. This number increases if shell scripts are running,.

exec/s exec system calls per second. lf (exec/s) / (fork/s) is yreater than
3, look for inefficient $PATH's)

rchar/s  characters (bytes) transferred by read system calls per second

wchar/s  characters (bytes) transferred by write systeim calls per second

Typically, reads plus writes account for about half of the t<_1ta| system calls,
although this varies greatly with the activities that are being performed by the
svstem. '

An example of sar -c output follows:

This repart is of interest mostly for programumers who are testing application
programs. f scall/s is greater than 300 over an extended period of time, it
may indicate inefficient code for applications that are running.

Note that the XENIX system vmstat(C) command that is also supported on
Open Desktop provides cumulative statistics about system calls executed
(vmstat -s) and number of forks (vmstat -f).
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sar -d — block device activity

J64)

The sar -d option reports the activity of block devices.

device  name of the block device(s) that sar is m‘oniturin;,r

“ubusy percent of time the device was servicing a transfer request

avque average number of requests outstanding during the period of time
(measured only when the queue is occupied)

r+w/s number of read and write transfers to the device per second

blks /s number of 512 byte blocks transferred to the device per second

avwait average time in milliseconds that transfer requests wait idley in

the queue (measured only when the queue is occupied)

avserv average time in milliseconds for a transfer request to be completed
‘ by the device (for disks this includes seek, rotational latency, and
data transfer times)

An example of sar -d is as follows:

Using this information, you can see how otten each device is in use, how .
many requests {(on average) are waiting for the disk, and how quickly the disk
can find and transfer the data. The above example was taken while transfer-
rnng data from hard disk (wd-0) to floppy disk (f14)). The large difference
between the numbers for the two devices illustrates the performance advan-
tagres of hard disks.

Note that queue lengths and wait times are measured while the queue had
something on it. If busy is small, large queues and service times probably
represent the periodic sync effurts by the system to ensure that altered blocks -
are written to the disk in a timely fashion.

The optimum -<tup is to keep the “%busy” number high and the "avque’
number low. To do this, balance filesystems and swap areas across all disks
and controllers or host adapters. See “Disk load balancing” (page 907) for
more information.

0
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sar{ ADM) — system activity reporter

sar -m — interprocess communication

sar -1 —

The sar -m option reports on interprocess communication activities. Message
and semaphore calls are reported as follows:

msg /s number of message operations (sends and receives) per second

sema/s  number of semaphore operations per second

An example of sar -m output follows:

rrex i 3.1 02 13ds DA YA

TR RE magla aemAls
Y B ) NS R,
IR ) V1.8 RN
T TR 14,3 REPR
AVe Arle O e

If you are not running application programs that use messages and System V
semaphuores, these figures will all be equal to (L. If you are using these
interprocess communications facilities and either msg /s or sem/s is greater
than 100, the application is not using the system efficiently. See “Message
queues” {page 883) and “Semaphores” (page 884) for information about. tun-
g these parameters.

name cache activity

The sar -n option reports the name cache statistics.
¢_hits number of cache hits
cmisses  number of cache misses

hit% hit to miss ratio as a percentage

An example of sar -n follows:

The namei cache is improves the time required to search a full pathname when
first accessing a file. Generally, the higher the “hit %" field the better. If the
“hit %" consistently falls below 90%, increase the value of SSCACHEENTS and
associated parameters. See “Tuning /O parameters” (page 843) and
SSCACHEENTS (page 879) for more information.

N
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3. Tools reference .

sar -p — paging activity

The -p option reports paging activity. The folowing page rates are recorded.

vilt/s number of address translation page faults per second (valid page
not present in memaory)

pfit/s number of page faults from protection errors per second (illegal
access to page) or "copy-on-writes”, _pfit/s wgenerally consists
entirely of “copy-on-writes” ' '

pgfil/s number of vflt/s per second satisfied by a page-in from the file-
systemn {(each pgfil causes two lreads; see sar -b)

rcim/s nurmber of valid pages per second that the system has reclaimed
{(added to list of free pages)

An example of sar -p output follows:

S shoa L0 02 ik L, =n2 : W
vmn .

Th00LEE vt pfirer jut,,
l LR TR I A VL

High values (over 100) for vift/s can indicate that application programs are
not efficient for a paging system (poor locality of reference), paging tunables
need adjustment, or the memory configuration is inadequate for the system
load.

The vmstat(C} command also reports statistics about paging activity. An
example of the nformation provided by the vmstat -s ¢¢ maind i

Tiems WL pwd e
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This output is representative of a system where excessive paging may be
degrading performance.
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sarl{ ADM) — system activity reporter

sar -q — process throughput

The sar -q option reports the average queue length while the queue is occu-
pied and percent of time occupied.

rung-sz  run queue of processes ready to run
%runocc percentage of time the run queue is occupied
swpg-sz  swap queue of processes to be swapped out

%swpocc  percentage of time the swap queue is occupied

An example of sar -q follows:

anix unix 3.2 02 38 52718792

11:20:850 tung-o2 Sruncee Swixg-52 1swpeee
Piohi-nd 1.7 au 1.5 Th
bl 17 1o &3 1.0 1]
NEEA DY) 1.0 ca 1.0 19
Aveiayge 3 74 1.2 11

If “%runocc” is greater than 90 and “rung-sz” is greater than 2, the CI'U is
heavily loaded and response time may be degraded. in this case, moving toa
multiprocessing configuration might improve system response time. If -
“%swpocc” is greater than 20, more memory or fewer buffers would help
‘reduce swapping/paging activity.

sar -r — page and swap usage

The -r option records the number of memory pages and swap file disk blocks
that are currently unused. The following are recorded.

freemem average number of 4K pages of memory available to user pro-
cesses over the intervals sampled by the command

freeswap number of 512-byte disk blocks available for process swapping

An example of sar -r output follows:

X omx 3.2 7 ik GI/18/9%2
F2.01:81 fieemem f1eenwdp - -
225k 053 0K L4

Y/
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3. Tools reference

sar -u — CPU utilization

864

The CP'U utilization is listed by sar -u {or by the sar command with no options
specified). At any given moment the processor is either busy or idle. When
busy, the processor is in either user or system mode. When idle, the processor
is waiting for input/output completion or has no work to do. The -u option of
sar lists the percent of time that the processor is in system maode (".sys), user
maode (wuser), waiting for input/output completion (“uwio), and idle time
(“widle). An example of sar -u follows: :

| s 1 3 : .

in typical timesharing use, “sys and "husr are about the same value. In spe-
cial applications, either of these can be larger than the other without anvthing
being abnormal. A high “wio generally means a disk bottleneck. A high
%idle, with degraded response time, may mean memaory constraints; time
spent waiting for memory is attributed to "idle.

The "idle” (percentage idle) column can also provide some insight into system
pertormance. This figure is normally between 40 and 100 percent, even witha
large number of active users. When this tiggure falls consistently below 30%,
the chief competition for resources does not involve memaory ac all; the critical
resource is raw processor power. (Run the ps(C) command o make certain
that the excessive CPU usape is not due to a runaway process that is stealing
every spare CI'U cycle.)

If vou are running a large number of users, it may help to switch to intelligent
serial boards if you are using non-intelligent cards. Intelligent cards take
some of the burden off the CI'U rather than adding to the amount of work it
has to do.

In addition, you should examine the files in /usrfpool/cron/crontals to see if
jobs are queued up for peak periods that might better be run at times when
the system is idle. Use the ps command to-determine what processes are
heavily lpading the system. Encourage users to run large, non-interactive
commands at off-peak hours. You: may also want to run such commands with
a low priority by using the nice{C) or batch{(C) commands.

System Administrator's Gude
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sar(ADM) — system activity reporter

sar -v — system tables

The -v option reports the status of selected kernet tables. From this report you
know when the size of these system tables need to be maodified.

‘proc-sz number of process table entries presently being used/allocated in
the kernel (controlled by NPROC)

inod-sz  number of inode table entries presently being used/allocated in
the kernel (controlled by NINODE)

file-5z number of file table entries presently being used/allocated in the
kernel (controlled by NFILE)

ov number of times an overflow occurred (one column for each of the
above three items)

lock-sz  number of record lock table entries presently beiny used /allocated
in the kernel (controlled by FLCKREC)

The values are given as level/table size, meaning the current number of table
entries in use and the size of the table. An example of sar -v follows:

- o
(.::1( NENS SN AR WRFBE- VK]
- r

Y [t o nad-nz ooy Yt Zov w2
l LT af c. LN N | S [ N R s
_.‘—: R . ]‘.I- i :QC‘. l‘:.'; ' : . :
ToRUOETL 3Ly oy 225 1050 6 [ D ' Vol . §

This example shows that all tables are large enough'to have no overflows.
Sizes could be reduced to save main memory space if these are the highest
values ever recorded.

To see the actual number of these table entries being used currently, use the
following command:

540 -v |}

The pstat(C) command provides similar information in a different format. To
see the actual number of these table entries being used currently, you can also
use this command:

stat |ogrep C T G-9C

3
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3. Tools rcference

sar -w — swapping activity

f66

The -w option reports swapping and context-switching activity. The follow-
ing statistics are reported:

swpin/s

bswin/s

swpot/s

bswot/s

pswch/s

number of transfers into memory per second

number of 512-byte-block units (blocks) transferred for swap-ins
(including initial loading of some programs) per second

number of transfers from memory to the disk swap area per
second. If greater than 1, memory may need to be increased or,
buffers decreased.

number of blocks transferrd for swap-outs per second

process switches per second. This should be 30 to 50 on a busv 4 to
6 user system.

An exambie of sar -w output follows:

unix unex 3.2 2 i3ae W2 1R

13:53 44 sSwpLi/s Luwl/s SwWpnt . bWt o W

17-51:5R 3.0 05 T u_

19.%4:14 2.0 0.7 g »

19:5424 IR T K !

AverTage (U a0 L E |

This example shows that there is sufficient memory for the currently active
users, because no swapping is occurring. Many system administrators aim
for zero swapping, which can be accomplished by adding physic . memory.
Disk accesses are significantly slower than memory accesses, s¢ minimizing
swapping activity is important for good performance.

The vmstat(C) command also provides information about swapping and
context-switching activity. Use vmstat -s to view this data.

System Admimstrator's Guide
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sar{ADM) — system activity reporter

sar -y — terminal I/O

The -y option monitors terminal device activities. If you have a lot of terminal
1/0, you can use this report to determine if there are any bad lines. Activities
recorded are defined as follows:

rawch/s  input characters (raw queue) per second

canch/s  input characters processed by canon (canonical queue) per second.
Canonical processing recognizes interrupt characters ({Del) by
default), quit (<\), suspend ((CtrhZ), and editing characters such
as (Bkspy and kill ((CtrhU). For example, if the user tvpes:

ha(Bksp)ello

it increments the value of “rawch/s” by 7 and the value of
“canch/s" by 5. '

outch/s  outputcharacters (output queue) per second
rcvin/s  receiver hardware interrupts per second
xmtin/s  transmitter hardware interrupts per second

mdmin/s modem interrupts per second

Not all terminal drivers are written to produce these statistics. All SCO serial,
consule, and pseudo-tty drivers and most drivers produced by other vendors
produce the rawch/s, canch/s, and outch/s statistics.

The number of modem interrupts per second (mdmin/s) should be close to 0

The ratio of xmtin/s to rawch/s and canch/s, and -the ratio ot revin/s to
outch/s should be fairly constant. For non-intelligent [/0 cards, these ratios
should be close to 1:1. Intelligent 170 drivers move many characters per inter-
rupt, and some drivers do not even use interrupts, so the ratios will be-
different. If the number of interrupts per transmitted character starts to
increase dramatically, it usually indicates a bad line that is generating extrane-
ous interrupts.

An example of sar -y output follows:

T ST U S T A
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3. 100Is reperence

swap(ADM) — check and add swap space

—

Swap space is disk storage that is part of virtual memory. When main mem-
ory is exhausted, pages of processes that are sleeping awaiting their turn to
execute can be written out to a swap device, thus freeing up main memaory for
executing processes. The system comes configured with one swap device.
Adding additional swap devices with the swap(ADM) command makes more
memory available to user processes. Excessive paging degrades svstem per-
formance, but augmenting the swap space is a way to make more memory
available to executing processes without tuning the kernel.

The following command adds a second swap device, Mev/sieapl, to the sys-
tem. The swap area starts 0 blocks into the swap device and the swap device
is 16000 512-byte blocks in size. -

Twdp -a ey wand

Use the swap -1 command to see statistics about all the swap devices
currently configured on the system.

Running the swap -a command adds a second swap device only until the sys-
tem is rebooted. To ensure that the second swap device is available every
time the system is rebooted, use a startup script in the Ate/re2.d directory. For
example you could call it SO9AddSwap.

timex(ADM) — examine system dctivity per
command

368

The imex command times a command and reports the system activities that
occurred on behalf of the command as it executed. Run without aptions,
timex reports the amount of real (clock) time that expired while the command
was executing and the amount of CI'U time (user and svstem) that was
devoted to the process. For example:

LI STE) cortmand (t!mnmnd_n;mmﬁ

O Tehs Y,
o YA
5Y3 P40 -

Running timex -s is roughly equivalent to running sar -A, but it displays svs-
tem statistics only from when you issued the command until the comman

finished executing. If no other programs are running, this information ¢

heip identify which resources a specific command uses duriny its executiol

System consumption can be collected for each application program and use

for tuning the heavily loaded resources.

1t
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tunesh(ADM) — automatic configuration fool

Other information is available if the process accounting software is installed;
see the timex(ADM) manual page for information. To enable process account-
ing, remove the comment characters from the command lines in the
fetc/re.d/6/kinit file and reboot the system.

tunesh(ADM) — automatic configuration tool

tunesh is an automatic configuration utility supplied with Open Desktop. it
adjusts the values of key tunable parameters based on information you sup-
ply about your system. You should run tunesh soon after installing the sys-
tem to determine initial values for these tunable parameters; as you add mem-
ory, terminals, filesystems, and so forth, you can run the configuration pro-
gram again to modify system parameters accordingly.

WARNING tunesh sets system resources to levels appropriate for your sys-
tem configuration, but may not result in optimum system performance.
Study the sar reports and heed messages on the console about insufficient
resources to understand the usage patterns for your particular system; in
many cases, you may want to do additional tuning with the configure(ADM)
command to allocate resources to ineet your usage patterns.

tunesh bases the configuration on the information you supply about the fol-
lowing:

. * amount of memory (RAM) installed (detected automatically) JE
» number of filesystems exported and imported via NFS

* number of local filesystems that will be mounted

On the server system, you are also asked about the following:

* number of X terminals

¢ number of serial login sessions (serial terminals and modems)

* number of remote login sessions (via rlogin, telnet, and ftp)

When running tunesh on the Personal System, the system makes calculations

that assume 2 serial login sessions, 2 X-termunals, and 2 remote logins, to
match the limits imposed by the l'ersonal System license.

72
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3. Tools reference

To reconfigure the system with tunesh:

1. Loginas root and issue the /usr/lib/tunesh/tunesh command.
2. Enter the new values as appropriate. .

Relink the kernel, following the prompts.

oW

When the program exits, shut the system down and reboot. If you are
doing this during working hours, you should wam your users that the sys-
tem will be unavailable for 10-15 minutes. To shut down the system, make
the following sysadmsh selection:

Systemn © Terminate

If the system is under use, gii/e people several minutes to finish their work
and log out.

You can run the program again any time your configuration changes. Every
time tunesh is used to change the system configuration, a mail message is
sent to the root account with the heading “ODT System configuration log.”
This message contains a list of parameters changed and their new values, plus
any error messages encountered during the tuning process. This mail serves
as a record of the changes made to the system and should be filed with your
System Log. )

XENIX System tools

The pstat(C) and vmstat(C) commands that were originally developed for the
XENIX operating system are aiso supported on Open Desktop. These com-
mands provide much of the same information available through the sar(ADM)
and crash(ADM) commands, but in a different format. Sec the manual pages
for more information.

System Admuinistrator's Guide
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Chapter 14

Getting started wzth DOS

In all important respects, using Open Desktop DOS Services is just like using
DOS on a stand-alone personal computer. With Open Desktop, you can:

» use all common DOS commands.
+ install and run off-the-shelf DOS applications.

* use vour computer hardware (diskette drives and printers, for example) in
standard DOS ways.

In addition, with DOS Services, you can:

« run several DOS applications in separate DOS environments simultaneously
and switch between any of the DOS and UNIX windows.

« take advantage of the security capabilities of the UNIX system, including
password protection for the whole system and protection for specified DOS
directories, data files, and programs.

» access UNIX data files and programs, inciuding files within a network
environment.

This is possible because DOS Services creates a virtual personal computer (also
called a virtual PC or wirtual machine) for you whenever you run DOS. Because
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 Intel 8086 processor. DOS Ser-
vices does not support DOS applications that require the protected mode
available on 80286, 80386, and 80486 processors.

L P 123
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14. Getting started with DOS - .

Beginning a DOS session

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

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

-0 r-

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

_O r-

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

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

C:

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

The C: 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 you would use a standard computer running DOS.

See “Controlling the DOS window” (page 146) for more about the DOS
window. _

Ending a DOS session

124

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

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

User's Guide



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.

You can use DOS commands for routine operations like copying files or listing
the names of files on the fixed disk or a diskette. There are also DOS com-
mands for more specialized purposes such as creating text files and creating
and executing BASIC programs. These DOS commands are all supplied with
DOS Services and are described in your DOS documentation. You can also
install and use off-the-shelf DOS applications in the DOS environment. Admin-
istering DOS Services in the System Administrator’s Guide provides instructions
for installing DOS applications for use on Open Desktop.

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

C- dir \usri\dbin /w

If.you are a UNIX user who has not used DOS, you may be unfamiliar with the
use of the slash (/) to tum 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 C:. To change
vour default drive to drive A:, be sure you have a-valid, formatted DOS
diskette in the drive, and type:

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

If 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. If one user is accessing a diskette drive and a second user
atternpts 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\DBIN, for example, type:

C: ed \usr\dbin

= 175



14. Getting started with DOS -

Plpmg and redirecting with DOS: Pipes and redirection function in DOS Ser-
vices as under standard DOS:

C: d4ir | sort > contents
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 configur-
ing the DOS environment also work in the DOS Services environunent. These
tools include:

» the EDLIN and EDIT editors, and the QBASIC interpreter,
e batch files, including all standard batch commands,

* the DEBUG utility, and

e CONFIG.SYS files.

Using off-the-shelf DOS applicaﬁoﬁs

You can use most off-the-shelf DOS application programs in the DOS Services
environment just as you would use them on a stand-alone DOS personal com-
puter. You can also use custom DOS applications that you might have
developed.

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

C: a:

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

C: wp

1. Inmost cases, DOS applications are installed by following the application manufacturer's instructions. For
further pounters on instailing DOS applications, see Administering DOS Services in the Open Desktop
Administrator’s Guide. .

126
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Using DOS commands and applications

T -

Booting applications from drive A:

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

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.
If you are currently in the DOS environment, type quit. Your prompt should
be : ors.

Only two steps are required to use dosboot:
1. " Insert your bootable application diskette into drive A: and lock it in place.

2. Type:

" dosboot

When you use dosboot, your application runs independently of any other
UNIX or DOS activity. This means that files on drive C: are not available, and
you cannot type quit as you usually do to leave the DOS environment.

To end a dosboot session, press (Ctrl)(Alt)(Del).? Your UNIX system prompt
then returns.

File permission errors

Sometimes the message DOS returns is affected by file permission modes. For.
example, when a DOS command you issue encounters a file for which you do
not have read access, DOS may display a message that implies the file does
not exast, even though the file does exist. Similarly, if you try to create a file in
a directory for which you do not have write access, DOS may display an error
message such as File creat:on error that does not clearly indicate the
nature of the problem.

2.

Note that you can also use the KItLL DUS control code descnbed in "Stopping DOS programs” (page 129) 1f viur
applcation s hung and does not respond to (CiriX Alt)(Del).
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14. Getting started with DOS - ' .

Inapplicable DOS commands

128

Nearly all standard DOS commands operate in the DOS Servi¢es environment
just as they do on a conventional stand-alone DOS computer. Some DOS com-
mands, however, are either not useable in the DOS Services environment or
operate differently than they do on a stand-alone DOS computer.

[n particular, some of them will operate correctly only on a “real” DOS file-
system. DOS filesystems are indexed by a File Allocation Table. DOS Services
emulates DOS filesystems while preserving the underlying UNIX structure,
which is completely different.

The following restrictions apply:

* You cannot use the DOS FDISK command under DOS Services. Instead of
running FDISK under DOS Services, use equivalent UNIX utilities or shut
down the UNIX system, boot standard DOS, and use FDISK under standard
DOs. '

* You cannot use SHIP or any other DOS command for parking the fixed disk
head on the DOS Services system.

* You cannot use the following commands on the shared UNIX/DOS file-
system: CHKDSK, FORMAT, 5YS, MIRROR, or UNFORMAT. Do not use
them on Drives C:, D: or J:.

You can use these commands on a real DOS filesystem, such as the diskette
drive, or a physical DOS partition. You can also use them or virtual floppies
and virtual DOS partitions, because, though these are portions of the shared
UNIX/DOS filesystem, they are formatted as real DOS filesysterns.

FORMAT may work somewhat differently under DOS Services and stan-
dard DOS. A filesystem which you FORMAT under DOS Services may work
properly under DOS Services but not work properly under raw DOS. It is
safest to use raw DOS to FORMAT any disk or partition. from which you
intend to boot DOS. They will then work properily under either DOS or DOS
Services.

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

¢ Similarly, you cannot use UNDELETE on any file which is part of the shared
UNILX/DOS filesystem. But you can use it on any file which is part of a real
DOS filesystem. Use UNDELETE on real or virtual floppies or on real or vir-
tual DOS partitions.
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Stopping DOS programs

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

If you 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 several ways to stop DOS programs that you start in a DOS environ-
ment. Most DOS applications include a specific procedure for stopping their
execution. Whenever possible, you should stop a DOS program using the pro-
cedure designed for that program. Sometimes, however, you might want to
stop a DOS utility that provides no specific method for termination, or else a
DOS application might get locked into a state where the prescribed termina-
tion procedure does not work. If you run into one of those conditions, follow
one of these procedures:

1. . Use the DOS break character (Ctrl)C or (Ctrl){Break} just as you would in
standard DOS. These functions stop DOS commands like DIR, TYPE, or
TREE, and some applications. When you press (Ctrl)C, your DOS prompt
returns and you can resume DOS work immediately. 5

2. lf(Ctrl){Break) does not work, press (Ctrl){Alt)(Del). That is, press (Ctri) and
(Alt) at the same time; then, while still holding (Ctrl) and (AlL), press (Del}.-
This is the key sequence used to reboot DOS on a standard DOS computer.
In DOS Services, (Ctrl)(Alt}Del) causes the DOS program as well as the
current DOS environment to abort. You must reinvoke DOS before you can
resume DOS work.

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

3. If neither the (Break) character nor (Ctrl){AltXDel) properly terminates your
DOS process, use the KILL DOS control code appropriate for your terminal.

DOS Window PC Scancode ASCII
~r Console Teminal Temninal

(Curl)(Esc) (Cuh)K  (CtriEsc) (Cal)K  (Esc) (CDK
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Finding your way around with DOS

With Open Desktop DOS Services the entire UNIX filesystem is available to
you. DOS treats it as a DOS fixed disk, usually referenced as Drive C:.

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

Ir . pen Desktop, each user has a home directory, that is, a directory contain-
ir -he files and subdirectories created and owned by that user. When you
loz n to the UNIX environment in Open Desktop and then immediately enter
the DOS environment, your working directory is your home directory. (If you
change directories before entering the DOS environment, however, your work-
ing DOS directory is the same as your UNIX directory. at the time you type
dos.) You can access yvour own files and subdirectories like you can on a con-
ventonal DOS computer.

The DOS search path

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

C: \usr\ldbin\wpSiwp

DOS looks in the directory \USR\LDBIN\WP5 for the program WP and runs it
only if it is there.
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- If you type only the name of the program (for example, wp) without specify-

ing its path, DOS looks first in your current working directory for the program.
If the program is there, DOS runs it. If the program is not there, DOS searches
through the directories in your search path to find the program.

" The DOS search path in DOS Services works lik= 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 your UNIX search path.
This path includes the directories \USR\DBIN and \USR\LDBIN, the direc-
tories where standard DOS commands and applications are stored. 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 names must conform to standard DOS rules for length and

character set.

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

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

~ Differences between DOS and UNIX filenames
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DOS and UNIX fules for naming files and directories differ with respect to case,
size, and character set.

UNIX is case-sensitive while DOS is not. Alphabetic characters in UNIX file-
and directory names are usually lowercase, but they can be any combination
of upper- and lowercase. Whatever combination you enter is preserved. DOS,
on the other hand, vinterprets all alphabetic characters in file- and directory
names as uppercase, whether you enter them in uppercase or lowercase. To
the UNIX system, “chapterl” and “CHAPTER1” name two different files; DOS
cannot distinguish between the two forms, seeing them instead as the same
name.
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A



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 some newer systems (including Open Desktop 2.0)
allow more. Although the UNIX system does not provide for filename exten-
sions in the same sense as DOS, a UNIX name can contain a period anywhere
in the name. Thus, while the UNIX system accepts any legal DOS name, DOS
does not allow such perfecly good UNIX names as messagetoall or.
chapter.seven.

DOS and the UNIX systern accept both alphabetic and nonalphabetic charac-
ters in file and directory names, but the UNIX system accepts more nonalpha-
betic characters than DOS. For example, control characters and spaces are
valid characters in UNIX names but not in DOS names. (Note that UNIX names
containing spaces must be enclosed in quotes.)

Accessing files with illegal DOS names

You can use DOS to access any file or directory in the shared UNIX/DOS file-
system, whether it was created with DOS or under the UNIX system. How-
ever, you must use a special mapped name for UNIX files or directories with
names that do not conform to DOS rules. These names include:

* _names longer than DOS allows.
* names with more than three characters following a period.
* names with nonalphabetic characters that DOS does not recognize.

* names with uppercase alphabetic characters. -

When any DOS utility or application accesses a UNIX name that does not con-
form to DOS rules, DOS Services transiates, or maps, the name to a legal DOS
name by appending a unique index consisiing of an apostrophe followed by
one to three characters. If necessary, the UNIX filename is truncated before
appending the index. For example, a file called messagetoall might be mapped
to the name mess'bag. You can determine the mapped name by issuing the
DOS DIR comumand.

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. The UNIX name is shown in the
left column. A typical mapped name is shown in the right column.

UNIX name Mapped name

Mail MAILFPE
messagetoall MESS'BAQ
message.tobob MESS'BBF.TOB
+.toomuch _'PS.TOO

rrofix _ROF'CBL
rrofix.xtn _ROF'BPQ.XTN
=.0k _PP.OK
MiXcAsE.xtn MIXCA'SU.XTN
okbase.:=+ OKBAS QW ___
ab.c A_B'SV.C

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

Displaying M—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 -l and the DOS DIR command.
The first two fields show both the UNIX name and its corresponding mapped
DOS name.

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

C: udir -b
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Using DOS drives

Using DOS drives

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

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

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

» The UNIX partition used to hold the hard disk filesystem shared by the DOS
and UNIX systerns.

» Virtual DOS partitions, which are portions of the shared filesystem set aside
to emulate DOS disks.

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

*  :tual DOS-formatted hard disks which are separate from the hard disk
used to hold the filesystem shared by the DOS and UNIX systems.

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

Drive E: is the default designation for a physical DOS partition on the main
disk (the same disk that holds the partition shared by the DOS and UNIX sys-
tems). The DOS partition is a special section of the fixed disk reserved for DOS
files. If no physical DOS partition is present, E: can refer to a virtual DOS parti-
tion. See “Using physical DOS partitions” (page 156} for more about physical
DOS partitions.

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

DOS Services automatically allocates room for.drives up to and including N:.
lf you need more, you must specify that with the LASTDRIVE command in
the CONFIG.SYS files used in DOS image construction. (See Administering DOS
Services in the System Admimistrafor’'s Guide for details.)

Drive letters K: through LASTDRIVE can be used for other DOS devices, like
CD ROM drives. The drivers for these devices are loaded in the CONFIG & =
file. Starting with K:, DOS Services automatically assigns the next availai.e

drive letter to each such device.

13
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Dnive D:

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. '

5 subst m: d:\clients\reports\moathly\june
Having a series of assignments like the one above can save you a lot of key-
strokes when doing operations that require hoppmg 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 DO5 commands and applications.

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

Dnve Letter Used for

A: Floppy disk (real or virtual)

B: Floppy disk (real or virtual)

C: Accesses the shared filesystem, starting at root.

D Accesses the shared filesystem, staring at user's HOME

directory.

Default designation for the physical DOS partition on the
DOS Services fixed disk. Can also be used for virtual
DOS partition.

Available for virtual or physical DOS partition.

Available for virtual or physical DOS partition.

Available for virtual or physical DOS partition.

Available for virtual or physical DOS partition.

Accesses the shared UNIX/DOS filesystem starting at
\usr\ldbin.

K:to LASTDRIVE Available for other DOS devices.

m

TTIOM

136

Your own files and directories on the DOS Services fixed disk are accessible on
drive D: just as they are on drive C:. On drive D:, however, your UNIX SHOME
directory is the root of the DOS filesystem. That is, if you are logged in as the
user ELAINE, the directory D\ contains the same files as C\USR\ELAINE,
Because your home directory is the root of the filesystem on drive D:, you can-
not move upward. This means you can only use drive D: to access files in
your home directory or the subdirectaries beneath it.
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Drive E:

Using DOS drives

Drive D: is useful for installing and running some 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 Administering DOS Ser-
vices for further information on installing DOS applications.

Drive D: is unique for each user.

Dnive J:

Drive E: gives you access to' the physical DOS partition, if available. This is a
special section of the fixed disk that is reserved exclusively for DOS work.
Drive E: is usable only if the system administrator has created and formatted
the DOS partition. UNIX files cannot be created on drive E: like they can on
drives C:, D:, and J:. UNIX does not have direct access to DOS files created on
drive E:. Although drive E: does not share the same files as drives C:, D:, and
J:, you use it like a standard DOS disk drive.

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

Drive 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 cre-
ate files on drive E:, and all users have the power to remove or change any file.

Write access to drive E: is available on a first-come, first-served basis. As long
as nobody is writing a file on drive E:, alf DOS Services users can read any file

ondrive E:.

If your computer has multiple DOS partitions on several fixed disks, DOS Ser-
vices checks them all. Drive E: always accesses the first primary partition DOS
finds, which is usually on the first disk. For further information on the physi-
cal DOS partition, see Admnistering DOS Services.

The directory [\ contains the same files as CAUSR\LDBIN. Because
\USR\LDBIN is the root of the filesystemn on drive J:, you can use the J: drive to
install public applications that must be instalied in the root directory.
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Virtual DOS floppies and virtual DOS partitions

Reassigning DOS Services drives

Your DOS Services system may have one or more virtual floppy drives or vir-
tual DOS partitions. These are files within the shared filesystem that are for-
matted as DOS volumes. A virtual floppy is a UNIX file which emulates the
function of a DOS floppy disk. You can store files there and even boot from it.
A virtual DOS partition is a UNIX file which emulates the function of a DOS
partition on the hard disk.

These virtual drives are not useful in the UNIX environment, but you can use
them with DOS as you would use physical DOS diskette drives or physical
DOS partitions. Admunistering DOS Scrvices in the System Administrator's Guide
describes how you create 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 have the same access restrictions as the physi-
cal DOS partition (drive E:). Multiple DOS processes can read the same virtual
floppy or partition at the same time, but when a process writes to the virtual
device, no other process can read or write to the device until the writing pro-
cess exits.

You can use the dosopt command as described in Admintstering DOS Services
in the System Administrator’s Guide to configure DOS applications or the DO5S
environment to attach specific virtual floppies or partitions automatcallv.

138

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. You 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.\):

5 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,
along with instructions for working with both types of filenames at the same
time.

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

Converting DOS and UNIX ﬁles

When vou use DOS in Open Desktop, you can use any file that was created
with DOS because these files are stored in DOS format even when they are cre-
ated on the shared UNIX/DOS filesystern. To use a text file in UNIX format
with DOS programs, however, you must convert the file to DOS text format
using the DOS Services unix2dos command. For example, to convert the file
letter in UNIX format to the file Itr.dos in DOS format, type:

T: unix2dos letter ltr.dos

You can also convert the file and copy it from onédrive to another in one step,
as the following example illustrates.

-~

7: unixldos c:bdgtmemo a:budget

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

C- dos2unix memo memo.unx

I #
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You can use unix2dos and dos2unix both in the DOS environment and from
the UNIX shell. When you enter the unix2dos or dos2unix command in the
DOS environment, you use DOS filenames, including mapped names when
appropriate. When you use these commands from the UNIX shell, use UNIX

(unmapped) names. The following example converts the file message.tobob
(which would have a mapped name in the DOS environment) from UNIX for-
mat to DOS format and names the DOS file it creates with a legal DOS name:

% unix2dos 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 format to UNIX format, sorts the text, and appends
the sorted text to the UNIX file newnames:

5 dos2unlix names | 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. The following examples are
incorrect: ]

Z doaz_unix names names # incorrect

5 dos2unix names > names # 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 format of a text file, you can use the unix2dos or
dos2unix command to convert to the format you need, just to be sure. The
commands do not change anything when the file is already in the target for-
mat.

NOTE Use unix2dos and dos2unix only on ASCil text files. These com-
mands do not convert programs, database files, or special-format files creat-
ed by some 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. It therefore provides tools for preventing inspection, altera-
tion, or execution of files by unauthorized users. In general, you cannot
modify or delete a file or directory that belongs to someone else.
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With DOS Services, you can restrict access to your files so that unauthorized
users cannot see the contents of your directories or read your files. On the
other hand, you can also grant other users permission to modify or delete
your files and directories if you so choose. See “Changing access permissions”
(page 84) and “Controlling access to files” (page 32).

The tollowing detault permissions are typical:

» Users can inspect the contents of any directory with the DIR command.

e Users can read the contents of any file (with the TYPE command, for exam-
ple). Users can also copy any file to their own directories.

* Users can run programs contained in any directory.

o Users cannot modify or delete files or directories belonging to other users.

DOS applications and file permissions

Remember that 115t DOS applications are desigmed for a single-user environ-
ment. When used with DOS Services in a multiuser environment, most-DOS
applications do not protect your files from being simultanecusly updated by
vou and another user with write permisston.

You should consider carefully which combination of file and directory permis-
sions give yvou the most appropriate protection, For example, to preventfa file
from being simultaneously updated by someone else while vou are working
on it, vou could temporarily remove execute permission for the directory con-
tatning that file for all other users. This would prevent anyone from even
looking at the file until you were done. Alternatively, you could remove
evervone else’s write pernussion for the tle. This would allow others to look
at a file you 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
vou change permission modes.

Newegr DOS programs that use locking calls can prevent these problems
without any special user action.

Printing from the DOS window

All standard DOS print funchons work in 'DOS Services. These functions
include the print screen ({I’rt S5¢)} key, the PRINT command, the COPY com-
mand, and printing operations performed by DOS applications.

By default, DOS Services sends DOS printer output via the UNIX print spooler
to a printer named doslp. (Your system administrator must set this printer up
before 1t can be used.) The following describes printing procedures you can
use with the default DOS Services configuration.

19
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Printing from DOS applications

DOS Services stores printing sent by DOS applications to any of the DOS paral-
lel ports (LI'T1, LI'T2 or LP'T3) in a temporary file. [t is printed when either of

two conditions occurs:

* You exit the application and return to your DOS prompt, or

» Maore than 15 seconds have elapsed since the application sent a character to
be printed. ' '

Printing with the DOS COPY command

You can print by using the DOS COPY command exactly as you would under
standard DOS:

copy filename prn
- copy filemame lptl
.. copy filename lpt2
copy filename 1pt?

Printing with the DOS PRINT command

To print a file using the DOS PRINT command, type the command in the form:

print filename

You cannot use PRINT options (such as /T, /C, and /P) when you use the UN. .
spooler.

Printing with the Prt Sc key

Press the (Shift) and print screen ((I'rt Sc)) keys at the same tirfe to print the
current screen contents just as you would under standard DOS.

To use the {I'rt S¢) key to save and print your screen contents as the screen is

updated:

1. Press (Crrl)(Shaft){'rt Sc) once to start saving vour screen contents. You can
then continue to perform operations that change the appearance of your
screen. DOS Services saves all changes in a temporary file until you are
ready to print.

Press (Ctrl)(Shift)('rt Sc) a second time to stop the accumulation of screen
contents and start prinhng.

tJ
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The “printer not ready” message

Printing from some DOS applications may fail and produce an error message
similar to the following:

L

o
To print trom these applications, attach the printer directly to the DOS process:

1. 1f the printer is currently used to print spooled UNIX print jobs, the system
administrator must use the disable command to disable the printer.

2. Use the +a option to attach the printer you want to use; see “Attaching
devices” (page 152). DOS Services uses the device names Ip(, Ip1, and )2
to identify the first, second, and third parallel printer ports. Use the name
that corresponds to the port to which your printer is attached. For exam-

sple, it vour printer is attached to Aev/Ip(), you can start the DOS environ-
mentwith the command:

dos +alp0

Consult the manuals for vour computer and the DOS Services /ctc/losdev
frile if vou are uncertain how to identify your printer port.

3. You can now start the application and send data to the printer.

4. When vou are finished using the printer that is directly attached to DOE,
the system admunistrator can reenable it for UNIX printing by using the
cnable command. UNIX printing cannot be enabled if the DOS process
using the directly attached printer is stll running.
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Controlling the DOS work environment

When vou use Open Desktop DOS Services to run DOS commands and appli-
cations, yvou see the same behavior you would see on a conventional personal
computer running the same commands and applications. This s possible
because DOS Services creates a virtual personal computer (also called a virtual
IPC or virtual machine) for vou whenever you run DOS. A virtual I'C has all the
important characteristics of a real stand-along, single-user computer based on
the Intel” B08A processor. For example, DOS Services by default allocates
640K bytes of memory to vour virtual PC. Any software running under the
control of the virtual 'C can use this memory the same way the same software
would use AOK of memory on a stand-alone BOB6 computer.

Open Desktop can create more than one virtual 'C at a time, which allows
users to run several DOS tasks at once. Each DOS environment under DOS Ser-
vices runs in its own separate, protected, virtual machine, which cannot harm
the operation of other DOS environments or the UNIX system. In particular:

* DOS programs cannot disable svstem interrupts. They can only disable
thetr own “virtual” interrupts, which affect only that one DOS environment
and not any other DOS envaironment or the UNIX environment.

. Errant DOS processes cannot damage UNIX processes or other DOS pro-
cesses because each DOS nvironment is assigmed a specific segment of
memory and cannot write outside it

» DOS programs can only affect 1/0 devices that are assigned to them, and
not those assigmed to the UNIX system or other DOS programs.

You can customize a virtual I'C in much the same way you can customize a
conventional stand-alone personal computer. For example, if you run DOS
applications that need more than the default 640K bytes of memwory, you can
add expanded memory. If you use a DOS application that needs a COM port,
vou can add one. When you use DOS Services, however, you do not open

<3 : 145



i

Controfling the DXOS svork environment

your computer and install adapter cards containing memory chips or a COM
pori. Instead, you use simple command options that tefl DOS Services to con-
figure these resources —which are already physically present—so they
become part of your virtual personal computer. Because each virtual I'C is
independent of all others, you can customize each one as appropriate for the
applications running in it.

DOS Services uses DOS images to improve efficiency. A DOS image is a frozen
picture, or snapshot, of DOS after it has been loaded into memory and is run-
ning. This image includes information DOS needs about the virtual I'C config-
uration. When you start DOS from your UNIX shell or from the Desktop, a vir-
tual I'C is created and a DOS image is loaded into that virtual 'C's memory.
This procedure has the same effect as booting DOS on a conventional personal
computer, but it is much quicker.

Controlling the DOS window
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You can cantrid the the DOS window with the DOS menu.

There are two ways to invoke the DOS menu. To invoke the DOS menu with
the mouse, move the cursor inte the DO window and press and hold the
right mouse button. The DOS menu appears. Keep holding the button down
and move the mouse cursor to the desired option on the menu, and then
refease the buton. The option s selected and the DOS menu goes away.

You can also invoke the DOS menu by pressing a special key sequence. By
default it is (AID, but it can be redefined. The key sequence works only when
the DOS window is already selected. To select ane of the options on the menu,
click on it with either the left or right mouse button. To close the DOS menu
without selecting any option, stmply click the mouse outside of the DOS
ment.

The options on the DOS menu are as follows:

Zoom Zooming a window means causing it to expand so it
fills your whonle screen. When you want to run a
DOS ECA/VCA graphics program, you must zoom
the window 1t is in; you cannot run such a program
in a normal window. You can also zoom any other
window if you want it to take over the screen. To
unzoom (that s, return a zoomed window to its
default size), press the DOS menu key sequence
((AID by default).

User's Guide
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Focus [Unfocus) Selecting the Focus option allows you to use the
mouse with the DOS application that you are run-
ning in the DOS window, if that application supports
a mouse. Selecting the Unfocus option allows you
to use the rmouse in other windows. Only one of
these options appears on the DOS menu at a time.
When the mouse is aiready focused in the DOS wmn-
dow, it cannot be used to bring up the DOS menu.
You must use the DOS menu key sequence.

Refresh Selecting the Refresh ophon redraws the DOS win-
dow.

DOS Colors [X Colors] Selecting the DOS Colors option sets the colors for
your DOS window to the sixteen standard text
colors. Select the X Colors option sets it back to the
colors chosen through the Color utility. Only one ot
these options appears on the menu at a time.

Quit Selecting the Quit option closes your DOS session.

Some applications run in graphics mode only part of the time. When using
such an application, vou only need to zoom it when it enters graphics mode.
For example, a spreadsheet can work as a text application but it can also draw
vraphs, 1In a case like this, vou could perform text entry in a regular DOS win-
dow without worrying about zooming. If vour application enters graphics
mode, however, a message displays reminding you to zoom, and the DOS
wmdow runmng vour program becomes unusable until you have done so.
You can return to the normal DOS window after you are finished using graph-
1Ics mode by pressing the DOS menu key sequence (usually (Al D).

Note that you can unzoom at any time, even if you are still in EGA/VCGA
graphics mode, in order to use other clients. However, when you unzoom
while your application is in EGA/VGA graphics mode, the application in the
window is suspended until you zoom it again.

When the DOS program you are running requires a mouse, use the DOS menu
key sequence: then select the Focus option from the DQS menu to focus your
mouse in the DOS window. This means that your mouse input goes to the DOS
program instead of to the server. The Unfocus option reverses this, so that
your mouse input goes to the server. If you select the Zoom option, your
mouse 1s automatically focused for you while you are zoomed.

25

PR 7.



17.

Controlling the DOS work cnvironment

Changing colors

By default, DOS Services uses the current UNIX color palette to display the
colors in the DOS window. For many DOS programs this is sufficient. For DOS
programs that depend heavily on color, the results can be peculiar. When the
colors DOS Services expects to use are not available, you may find that objects
in their DOS windows are displayed in unexpected colors.

The colors you see in your DOS program depend upon a number of factors:
your hardware setup, the colors chosen for your X Windows session, and the
color requirements of the DOS program you are running. DOS programs run in
X windows may produce distorted colors or unreadable screens when run on

16-color servers.

The DOS Colors option on the DOS menu allows you to have your DOS win-
dows displayed in true DOS colors. This can have an unexpected impact on
the appearance of your UNIX windows. Alternatively, you could use the
Desktop Color control (page 60) to select a special DOS palette. Some DOS
applications let you select colors specifically for that application.

See Administering DOS Services in the System Adminfstrator’'s Guide for more
about controlling colors in the DOS window.

Using AUTOEXEC.BAT and CONFIG.SYS files

DOS interprets the commands in two special files automatically everv time
vou enter the DOS environment. These files are AUTOEXEC.BAT and

CONFIC 5YS.

You can use AUTOEXEC.BAT lo customize your DOS environment or to run
commands you want executed every time you use DOS. For example, if you
run a program called GRAPHS every time you use DOS, you could inciude the
command to run the programin your AUTOEXEC.BAT file.

The CONFIC.SYS file (if it exists) contains information about your computer’s
configuration that the system needs to know every time you run DOS. Some
DOS applications, for example, require device drivers that are idennfied in
CONFIC.5YS.

) User's Crude
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Confiquring meniory

Because different users may want to include different commands in their
AUTOEXEC.RAT or CONFIC.5YS files, DOS Services provides for both:

o System default AUTOEXEC.BAT and CONFIC.SYS files, which affect all users
unless they explicitly specify otherwise.

* Personal AUTOEXEC.BAT and CONFIC.SYS files, which individual users can
create to customize their own perbnnal DOS environments.

[f you create a personal AUTOEXEC.BAT file in your home directory, DOS Ser-
vices executes it whenever you enter ‘the DOS environment or start a DOS pro-
cess. DOS Services executes your home directory AUTOEXEC.RAT file after
executing the root directory AUTOEXEC RAT,

[n general, DOS Services interprets CONFIC.SYS commands just as conven-
tional DOS personal computer does. However, the FCBS command s effective
only when vou use an actual DOS filesystem. It is not used on any portion of
the shared UNIX/DOS filesystem. See Administering DOS Services in System
Admustrater’s Cude for more about FCBS. o

DOS Services does not interpret BUFFERS commands in any of your system’s
CONFIC.SYS files at DOS run time. The BUFFERS value is defined in the DOS
images at the time they are created and cannot be changed unless you make
new DOS images. The BUFFERS value used in the default DOS images is 15,
the standard DOS default value for 640K of RAM. See Adminstering DOS Ser-
viecs in Swstem Admingstrator's Guide for further information on changing
BUFFERS and making new DOS images. The BUFFERS command is efféctive
only when vou use an actual DOS filesystem. It is not used when you access
the shared DOS/UNIX filesystem. =

Configuring memory

DOS 3.1t provides tools for maximizing the amount of Conventional DOS
Memory available for vour programs. These tools cannot be used on an 8086
computer, but you can use them under DOS Services. You can load device
drivers and TSRs (Terminate and Stay Resident programs) into the Upper
Memaory Blocks (UMBs) and you can load DOS itself into the High Memory
Area (HMA),

Most of this has already Leen done for you.: By default, when DOS Services
comes up it lvads a specal extended memory manager, MERCEXMS.5YS,
which provides access to the Upper Memory Blocks. It also foad's DOS into the
High Memory Area.

MERCEXAMS SYS is the only Extended Memory Manager that can be used with
DOS Services. Do not use HIMEM.SYS, XMS.SYS, or any other DO5 extended
memory manager produced by third-party vendors.
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As in standard DOS, once the Upper Memory Blocks have been enabled, you
can free up DOS Conventional Memary by loading your device drivers and
TSR» there. Refer to your DOS manuals for more about DOS memory manage-
ment.

To load device drivers and TSRs in the Upper Memory Blocks, use commands
such as the following in any CONFIC.SYS file which will be interpreted when
DOS Services starts:

LIV ECEHICHLLEVICED DY

DEVICEHIGHDEY ICELD LY

P TALL:THRD.ESE

=3
vy T

INCTALL:TORL L CA
To load TSKs into the Upper Memory Blocks, you can also use commands
such as the following in any AUTOEXEC.BAT file which will be interpreted

when DOS Services starts:
e el TR ERE

SLodpH G TVED EXE

Using expanded r-ﬁcmory (EMS)

DOS Services supports the Lotus/Intel/Microsoft Expanded Memory Specifi-
cation {EMS), so you can run any DOS applications that use expanded memory
and conform to this specification.! DOS Services expanded memory is avail-
abie in the following sizes: 512 Kbytes, and 1, 2, 3, 4, 5, 6, and 8 Mbytes. The
default amount of expanded memory is one megabyte, but you can easily
request any of the allowable values. (You should not request more memory
than vou need, however, because it wastes system resources.)

Your computer does not need to have actual physical memory in the amount
vou request when you use expanded memory, and you do not need an EMS
memuory card to use expanded memory with DOS Services. DOS Services
simulates expanded memory by using standard UNIX systemn virtual memory.
Provided yvou have at feast the minimum amoeunt of memory required to run
DOs Services, you can use any of the expanded memuory values that DOS Ser-
Vices supports.

1o The Lonusfintel/Miensaft Expamted Memory Spee-freation, Veraon 4 0, Lotus Development Corpuration, Intel
Corporatien, and Microsoft Corporation

151

User's Guide



Using peripheral hardware with DOS Services

To use expanded memory, you must request it with the DOS +a option. To
request the default amount of one megabyte of expanded memory, use the
+aems option. For example:

! dos +aems.

. dos saems 123 .
The first example starts a DOS environment with one megabyte of expanded
memory. The second example starts Lotus 1-2-3 with one megabyte of
expanded memory.

To request a different amount of expanded memory, use one of the following
+a ophons:

DOS option Memory

+aemsd12 312 Kbytes

+aems 1 megabyte

~aems] 1 megalbyte

~aegms2 2 megabytes

+aems3 3 megabyvtes : -
~aemsd 4 megabvtes )
~ApMms3 5 megabytes
-aemsh 6 megabyvtes ’
~agmss K megabytes -
Forexample, to request tour megabytes, type: . -

dos +aemsd

Note that +aems] has the same eftect as +aems.

Using peripheral hardware with DOS Services

Because DOS Services is a fully contigurable environment, you may run many
different kinds of DOS sessions. You may configure DOS Services to run in
VCA mode with one program and in CCA mode for another. You might run
one program with nunimal memory to conserve resources and allocate 5
megabytes of EMS memory to another. You might attach a local dot-matrix
printer when you use your database program, while you attach a network
laser printer for desktop publishing.

When you use many different DOS programs you usually run many different
DOS environments. Many users set things up so that the devices they need
are automatically attached whenever a particular DOS program is run. Since
this device attachiment tak -~ place automatically and invisibly, it is common
to foruet exactly which devices are available at the moment.
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Using the device information window

The Device Information window gives you instant access to this information
any time you are in DOS. !t works from the DOS command line or from within
any DOS application. 1t “pops up” when you hit a hot-key sequence, like a TSR
program in the standard DOS environment.

T apen the Device Information wihdnw, press (Ctrl){Esc), then (Ctri)l.

While the Device [nformation window is displayed, your DOS process is
suspended. Any other processes, (DOS or UNIX) which may be running in the
background continue to run. When you have obtained the information you
need, press (Esc) or (Space) and you pop back into your DOS session, which
picks up exactly where vou left it

The Device Infor tion window is only available when your DOS window s
oy lext mode.

The default color scheme is vellow characters on a red background. If you
find this hard to read or prefer another arrangement, it is configurable. You
can reset the colors of the Device Information window by serting the UNIX
environment variable, DOSCONFIG. The following example shows how this
is done trom the Bourne shell.

v DOSCONPIG=menucclor.white.blye
- export DOSCONFIG

The menucolor option allones you ta spedity bao parameters, sepaiated by
dots. The tirst paramicter as the toreground color; the second s the back
ground color. The code above gives vou white characters on a blue held. Sin-
tevir colurs are available for each. See Admencsterony DQS Serowces it the Sysiom
Adpunistrator's Guade for a list. -

Attaching devices

152

It vou want to use a hardware device that is not automatically avatlable when
vou use DOS, you request access to it using the dos +a (“attach device”) option
n the form:

dos +adevice_name [command]

The command formy dos +adevice_name slarts a DOS environment and
attaches the requested device 1o the DOS process st you can use it tor the
duration of the DOS environment. The comumand form dos +adevice_name
commund attaches the specified device to the DOS process and also runs the
specified DOS command. You can then use the specified device for the dura-
tion of the program you start with command. [If your specified device is not
available (ty pically because another UNIX ur DOS process is using it), DOS Ser-
vices displays a message informing you that you cannot use the device.
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To attach more than one device to a DOS process, use more than one +a
option. For example:
T dos +acoml +aems

Examples illustrating the use of the +a option appear throughout this chapter.
See Administering DOS Services in System Administrator's Guide for descriptions
of other useful procedures, including the use of the desopt command to con-
figure DOS commands so they automatically request required devices.

Using display adapters and serial terminals

DOS Services automatically senses the type of display adapter you use in the
system console and properly displays DOS processes. DOS Services is compa-
tible with VGA, EGA, CCA, Hercules, and monochrome display adapters.
When vou use a serial terminal, DOS Services displays DOS processes as
though they are running on a monochrome console. You can use the +a
option to specify explicitly a particular display type, but this is normally
unnecessary. Forexample:
© dos +acga "

(Other displays are desigmated with +avga, +aherc, and +amono.)

Using a mouse

Note that vou should not maodity any CONFIC.SYS files to identity a mouse
Jdriver as vou would on a conventional personal computer running standard
DOS. DS Services uses a special mouse driver that is identified in the system
detault \CONFIC SYSfile.

DI0S Services causes DOS to view any properly configured mouse as though it
1> a Microsott Bus Mouse. If you install DOS applications that need to know
about the specific mouse vou use, always refer to it as a Microsoft Bus Mouse.

Using a modem

You can use either an external modem {(one attached to a serial port) or an
internal modem (one that requires an internally installed card) with DOS Ser-
vices. If you have a choice, consider that external modems are easier to troub-
leshoot should problems anse.

For either kind of modem, install the modem_ by following the manufacturer’s
nstructions to connect it to a serial port. Note that an internal modem gen-
erally replaces COM1 or COM2. To use the modem, attach the appropriate
COM paort to your DOS process by using the +a option when you start DOS.
For exomple:

" dos +acoml

For further information, see “Using COM ports” (page 154).
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Using COM ports

154

DOS can use the COM1 and COM?2 serial ports (equivalent to the UNIX devices
/ev/ttyla and /dev/ity2a). The COM3 and COM4 ports are not supported. Only
one DOS process at a time can use each 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, you must choose one form or the other when you
start DOS. Consider these trade-offs as you make your choice:

» Indirect attachment is more reliable, but when the system is heavily loaded,
it may be siower than direct attachment. Try this form of attachment first if
you are uncertain which to use.

Py

e Direct attachment is faster but less reliable than indirect attachment when
the system is heavily loaded.

Indirect attachment
To attach 4 COM port indirectly, use the +acoml or +acom2 option. For
example:

dos +acoml
* dos +acom2 xtalk
The first example starts a DOS environment and requests access to COML. The
second example starts the CROSSTALK® application and requests access to
COMZ In both examples, it the requested COM port is not avaiiable, DOS Ser-
Vices does not start DOS and instead displays an error message.

Dircct attachment -
To directly attach COM1 or COM2, use the +adcom1 or +adcom2 option. For
exampie, to start a DOS environment and directly attach COM1, type:
* dos +adcoml
Torstart CROSSTALK and directly attach COMZ, tvpe:

. dos +adcom? xtalk

Using COM ports to transfer files

You can use both directly and indirectly attached COM parts to transfer files
between computers. However, the rehiability of the transfer depends on many
factors mcluding line quahity, transfer speed, ad system load. If vou use
COM ports to transfer files at speeds preater than 4800 baud, use an error-
correcting protocol to perform the transfer. Error-correcting protocols help
ensure the ntegrity of data during transfer.
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Using the game port

To use the game port, use the +agame nphnn For example
! dos +agame

Only one DOS process at a time can use the game port.

For further information on installing and configuring hardware devices, refer
to Administering DOS Services in the System Administrator's Guide or consult
vour system administrator or DOS Services distributor.

Using virtual partitions and virtual floppy disks

Virtual DOS partitions and virtual floppy disks are UNIX files that contain
actual DOS filesystems. By default, these virtual devices do not exist.

Virtual partitions and floppy disks are typically not of interest to most DOS
Services users. If your computer does not have a physical DOS partition, how-
ever, you may find a virtual partition to be useful. Refer to Adminstering DOS
Services i the System Adininistrator’s Gurde for further information on creating,
these virtual devices and on their characteristics.

To use a virtual partition ur floppy disk, attach it to your DOS process using
the +a ophion in the forn: . ;

+adrve_letters=mnix_file_nuame

-

You should normally use drive letters a or b to access a virtual fAoppy. Use
drive letters e, f, g, hori lo access virtual parritiun::.2 The fulkpathname of the
LINIX file that contains the virtual partition or floppy drive is unix_file_name.
For example, the tollowing command starts a DOS environment and attaches
the virtual partition /usr/fred/edisk as DOS drive F

dos +af:=/usr/tred/vdisk

You can then access anv DOS files contained within Ausr/fred/odisk via DOS
drive Fi. You can change vour current drive to drive Fr with the command:

f:

You can list the files ondrive F: with the commmand:

©odir £

Yo may want to avoed using dove Losinee (6 s assgmed o the primary [0S partition by default. However,
voeucan ime dnve Bf veauwish Nate thataf von assigmodrive L to a virtual floppy or virtual partiion, you
will nodonger have an attachment to the primary Dos pariton (unless vou specifically assign another tetter
terat)
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To start a_ DOS environment and attach a virtual floppy named
fust/phyllis/vflop, use a command such as:

% dos +ab:e/usr/phyllis/vilop

When you issue this command, the virtual floppy is accessible as DOS drive B,
just as if it were a physical diskette drive. Note that if there is a phvmcal drive
B:, you will no longer have access to it.

Virtual partitions and floppy drives have the following limitations:

o While muitiple users can simultaneously attach and read a virtual partition
or floppy drive, only one user at a time can write to a virtual partition or
floppy drive. ’

o When one user is writing to a virtual partition or floppy drive, all other
users are prevented from reading and writing to that device until the DOS
sesston on the device is terminated.

See Administering DOS Services in the Systom Administrator's Guide for further
intormation on attaching virtual partitions and floppy disks, including
instructions on attaching them “exclusive” so they cannot be written by other
Users,

Using physical DOS partitions

A physical DOS partition is a portion of the fixed disk formatted as 2 DOS file-
system and reserved exclusively for DOS files. DOS Services may nave just
one phvsical DOS partition (called the primary DOS partition); it may have
botiv a primary and an extended DOS partition; or it may have no phvsical
DOS partitions. -

If vaur Open Desktop computer has a primary DOS partition,jt is automat-
cally available as DOS drive E: whenever yvou run DOS. If your computer has
an extended DOS partition, you must attach each logical drive you want to use
to an available DOS Services drive letter. To attach a logical drive that is
within the extended DOS partition, use the +a option in the form:

+aDOSs Services_drive_Ictter:=doslogrcal _dnve_letter

DOS Services_drive_Ictter can be e, f, g, h or i’ logi&nl_a‘n’vc_!cttcr can be
any of the logical drives available under raw DOS.

N
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You may want toavond using drive B since it s assigmed to the primary DOS partiion by defawlt. However,
youcan use drve d, af youwishe Note that i vou dssgm drive s toa lopacal drive in the extended partition,
you mli nofonger have an attachment o the prunary (s partiion (undess you specifically assign another
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Fur example, the following command attaches your system'’s logical DOS drive
D: to the DOS Services F: drive:
! dos +af:xdosd

Refer to the file /etc/losdeu for a list of available logical drives.

..

Multiple DOS processes can read files on a DOS partition at the same time, but
only one process at a time can write to the primary DOS partition or to a logi-
cal drive within the extended DOS partition. As soon as one process attempts
to write to a DOS partition, no other process can read or write to the partition
until the DOS session writing the first process is terminated.

Refer to Admintstering DOS Services in the System Administrator's Guide for
further information on using and administeriny physical DOS partitions.
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Introduction

This chapter tells you how 10 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
tcrminal emulation types: ANSI-standard X3.64, Heath-19,
and DEC VT52.

This chapter assumes that you have installed and configured
Locus TCP/IP For DOS as described in Chapter 2, that you
have an account on a remote host, and that you have a HOSTS .
file on your personal computer that lists your computer and the
available hosts on your network.

Getting Started With TELNET

TELNET is simple to use. To start a TELNET session and
contact a remote host, type the following at the DOS C¢>
prompi:

telnet burmese

where burmese is the name of the remote host you want to log
in to.

Aftcr you open a TELNET scssion, information similar to the
following appears at the bottom of your screen:

jansi Mon Aug 02 16:20 Escape char: ""]° burmese|

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 ficld displays the escape characterin quotes
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(in this case CTRL-]), and the last field displays the name 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 log in 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 ENTER,
which exits TELNET and displays the following message:

telnaet: - connection closed
before returning you to the DOS prompt.

or
+ Press
CTRL-)

at the remote host prompt which returns you to TELNET
command mode, indicaicd by the Locus telnet>
prompt. )

At the TELNET prompt, type bye. This rctums you 1o
DOS.

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

The previous section explained the TELNET status line,
showed you how to start a TELNET session, how to log on to
a remotc host, and how to exit a TELNET session.

This section shows you how to use some of the commands to
TELNET. You can only use the TELNET commands at the
Locus telnet> prompt. These commands let you specify
a different type of tcrminal emulation, set the escape character
to be somecthing other than CTRL-], close your current
connection to a remote host and open a new session, and exit
TELNET.

When you make any of these modifications, the TELNET
status linc rcflects those changes.

The following samplc session illustrates how Dick, our sample
uscr, uscs TELNET. Dick has Locus TCP/IP For DOS loaded
on his IBM PC-compatible personal computer, which is
running PC-DOS, Version 3.3. Dick decides to connect 1o
siamese. which is onc of the UNIX hosts on his network. - _

At the DOS prompt, Dick types:
telnet

The status line appears at the bottom of the screen, and he sees
the TELNET prompt. To connect to siamese, Dick types:

connect siamese

at the TELNET prompt. When siamese prompts him, Dick
logs in.
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Emulation Options

Dick’s status line indicates that he is using ANSI-standard
X3.64 emulation, and he wants to change it to Heath-19
emulation. Dick has to be at the TELNET prompt to do this.
So, at the UNIX prompt, he presses CTRL-] to leave UNIX
and return to the Locus. Telnet> prompt

At the TELNET prompt Dick types:
hl9

and presses ENTER. TELNET retums him to the UNIX
prompt and indicates the change on the status line as follows:

Ih19  Mon aug 02 16:20 Escape char: "“]° burmese |

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 UNTX Boume shell prompt
Dick types:

TERM=hl§ ‘
export TERM

The options to change TELNET emulation are as follows:
ANSI ANSI-standard X3.64 (the dcfault)
VTS2 DEC VT52 terminal emulation

H19 Heath-19 terminal emulation
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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 closmg your
login session on the remote host.

Dick decides he doesn’t like using the default CTRL-] escape
sequence because he has to use both hands to do it, so he
decides to change it to CTRL-R.

First he escapes to the TELNET prompt by pressing CTRL-].
When-he gets the TELNET prompt, he types escape, then
presses ENTER. Now he presses CTRL-R and then presses
ENTER again. TELNET lets him know the change has been
successful:

Escape character is '“R'

Dick’s status line indicates the change as well. Dick is
returned to the UNIX prompt.

Now when Dick wants to return to the TELNET promgpt, he
can press CTRL-R.

Starting' A Temporary DOS Shell

TELNET allows users to temporanly suspend a TELNET
session and return to the DOS prompt.

To do this, Dick types his new escape sequence, CTRL-R, at
the UNIX prompt, which returns him to TELNET command
mode. To get to the DOS shell without terminating the
TELNET session, Dick types:

t
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presses ENTER, and he returns to the DOS prompt. While he
is in DOS, Dick can use any DOS commands or run any DOS
programs he pleases.

When he wants to return to TELNET, he simply types:
exit

at the DOS prompt and presses the ENTER key.

Summary

This chapter prescnicd the following TELNET commands:

CONNECT Connects you to the remote host you
specify.

BYE Exits TELNET.

H1% Requests Heath-19 emulation.

ESCAPE Changes the escape character. -

! ~ Enters the DOS shell.

For a brief summary of all the TELNET commands, type
help or ? at the TELNET prompt.

For a more detailed summary of what TELNET can do, refer
to the description of TELNET in Appendix A, Refcrence.

3-8 © 1988, 1989. 1990 Locus Computing Corporation

3



Chapter 4. Transferring Files With
FTP

INtrOdUCHION .. isncsscrsnenecencsssssnn e etessasenesssessssassusssess -4-3
Getting Started with FTP ..cveiceirnvereccsinnens masssnsesnssasenes 4-3
Using ETP Commands....cccceccemnuenee. .4-4

Transfcrring Files between

a Pcrsonal Computer and a Remote Host........oeeeee..

Transferring Multiple Files between

a Personal Computer and a Remote Host...................
Changing DircCtoricS INFTP covvvvecceec e

Suspending an FTP Scssion and Retuming to DOS.. 4-10
EXIURE FTP oo eere e eeeesene s esneseesseronesnsecene 4210

SUIMIMIATY eieriececciesveseaessenrasesarsssesssessrssssae sassssrs nees sans sueas

© 1988, 1989, 1990 Locus Computing Corporation

Siel

4-1



Introduction

This chapter tells you how to use the FTP file transfer
program. With FTP, you can transfer single or multiple files to
and from remote hosts, transfer both ASCII and binary files -
between your DOS computer and a remote host,” and
temporarily suspend your FTP session.

This chapter assumes that you have installed and configured
Locus TCP/IP For DOS as described 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

FTP is simple to use.

1. To start FTP and connect 1o a remote host, type the
following at the DOS prompt:

ftp rex
where rex is the name of the host you want to contact.

Messages similar to the following appear on your screen:

Locus Camputing Corporation PC FTF(c) 1588, 1589
Tryling ...
220 rax FTP Server (Ver. 4 Tue Aug 1 10:17 PDPT 19688) ready.

The remotc host, rex, prompts you for your user login
name as follows: o

User:
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transferring files with ftp

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, FTP is ready to accept commands:

230 User user_name logged in.
Locus PC FTP>

Using FTP Commands

The previous section showed you how to open an FTP session
and log in to a remote host.

This section tells you how to use some of the commands to
FTP. You canonly usc the FTP commands at the FTP prompt,
Locus PC FTP>. These commands Ict you connect to a
host, change directories on your personal computer of the
remote host, transfer files between your personal computer and
a remote host, and return to DOS.

The following sample session illustrates how Suzanne, our
sample FTP user, uses this program. Suzanne has Locus
TCP/IP For DOS loaded on her IBM PC-compatibie personal
computer, which is running DOS.

Suppose Suzanne starts an FTP session as described above, but
when she types ftp rex at her DOS prompt, the host she

requests, rex, is not available:

Trying ..
Connaction to rex failed

44 © 1988, 1989, 1990 Locus Computing Corporation
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transferring files with ftp

FTP returns her to the FTP prompt She can now use the
CONNECT 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 log in to the remote host.

Transferring Files Between A Personal
Computer And A Remote Host

Now that she is logged in, Suzanne wants to transfer some text
fi.2s 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
modc works finc for her.

If Suzanne wants to transfer executable programs, image files,
or other special nontext {iles, shc would have to specify.binary
transfer mode. For more information on FTP’s file transfer
modes, rcfer to the description of "FTP in Appendix A,
Reference.

To transfer a file from her local dircctiory to the remote host,
Suzanne Lypces:

put taxesBS.txt
This copies TAXES83.TXT onto the remote 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 taxesB8%.txt fed.taxesBS
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where fed.taxes89 is the new name for the file on the remote
host. The following message prints-on Suzanne's screen to let
her know the file transfer succeeded:

200 Port command okay.

150 Opening data connection for fed.taxes8) (xZzx.x.xxX,xXXX).
226 Transfer complets.

5395 bytes transferred in 2 seconds (2689 bytes/a)

To copy a file from the remote host to her local drive, Suzanne
uses the FTP GET command, which uses the same syntax as
PUT. For example, to get a copy of a file called receipts from
the remote host and copy it to the local drive, she types:

get receipts

The file receipts gets copied into Suzanne's current working
directory on her personal computer.

When she wants to rename the copicd f{ile in its new location,
she uses the same syntax as for the PUT command described
above. For example, if the file she wants to get from the
rcmote host has a name that does not conform to DOS naming
conventions, she might want to rename it as she copies it, as
follows:

get receipts.back receipts.bak

Transferring Multiple Files Between A
Personal Computer And A Remote Host

Suppose Suzanne wants 10 copy all files on the remote host
ending with .txt on the remote host to hef personal computer,
or vice versa. The MGET and MPUT commands allow her to
do this.
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The syntax for MGET and MPUT is the same as for GET and
PUT, except she cannot rename files during multiple file
transfers. _ oo

For example 1o transfer all files on her personal computer
ending with .TXT to the remote host, Suzanne types:

mput *.fxt

The * is a wildcard character that rcpresents all the other
letters in the file names.

FTP then prompls:
a (uto) p(rompt) ?

. When Suzanne types a for "auto,” all files ending with .TXT
get copicd to the remote host. When Suzanne types p for
"prompt,” FTP asks her to conflirm cach file transfer as
follows:

put receipts.txt (y/n}?

If the multiple file transfer is successful, messages similar to
the following appear:

200 Peort command okay.

150 Opening data connection for boat.tixt (0. x. %X, xxXX) .
226 Transfar complets

9529 bytes sent in 4 seconds (2382 bytes/s)

200 Port command okay.

150 Opening data connection for curtain.txt (xxx.X.xxxX,xXXX).
226 Transfer complate

6434 Dytes sent in 3 seconds (2144 bytes/s)

For morc information on these commands, refer to Appendix
A, Reference.
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Changing Directories In FTP

As soon as Suzanne has logged on to the remote host, she can
change directorics and see dircctory listings on both the
remote host and her local dircctory.

On The Remote Side

When Suzanne wants to change dircctorics on the remote host,
she uses the CD command. Suppose Suzanne wants to change
from her home directory 10 a subdirectory callcd
purchases’house; she types the following at the FTP prompt:

cd purchases/house

When the command is successiul, FTP pnnts the following
message on Suzanne's screen:

200 CWD command okay.
Logcus PC FIP>

To view the contents of purchases’house with FTP, Suzanne
types: -

dir

and FTP prints the contents of purchases’house on Suzanne's
screen:

200 Port command okay.
150 opening data connaction for /lbin.ls (9.200.89,21%) (0O bytass).

total 24
-rw-g==-r~- 1 bin 1628 - Fab 3 13:43 fabric.chair
-xr--g--r-=- 1 bin 18353 Jul 3 10:12 ed.player
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transferring files with ftp

"On The Local Side

While she is logged into the remote host, Suzanne can still-
change dircctorics and see dircctory listings on her personal
computer.

For example, suppose Suzanne wants to copy a file called
RADIO.TXT on her local drive to the remote host, but
RADIO.TXT is located in a subdirectory called
ELECTRIC\TOYS.

To get to ELECTRIC\TOYS, while connected to the remote
host, Suzanne uses the LCD (local change directory) command
as follows:

lcd electzic\toys

FTP lets her know if the directory change has been successful:

FTP: Current working dir is C:\ELECTRIC\TOYS
Locus PC FTP>

To vicw the contents of CNELECTRICNTOYS, she types: -
ldir
To transfer RADIO.TXT to the remote host, she types:

put radio.txt
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transferring files with ftp

Suspending An FTP Session And Returning
To DOS

Suzanne wants to vicw the conteiits of RADIO.TXT on her
local drive, but she doesn’t want to log out of her FTP session
yet. -

To do this, she types the following at the FTP prompt:

!
and she is returned to the DOS prompt. Now she can use the
DOS TYPE command to sce the contents of the file
RADIO.TXT:

type radio.txt
To retum to FTP, at the DOS prompt, she types:

exit

and presses ENTER.

Exiting FTP

To close an FTP session, Suzanne types:
bye

at the FTP prompt. This closes the connection to the remote
host and rewurns her to the DOS prompt
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transferring files with ftp

This chapter presented the following FTP commands:

!

Temporarily suspends the FTP session and

returns you to the DOS shell.

? Prints out bricf description of FTP
commands.

BYE Closes FTP session and returns to DOS.

CD Changes the remote directory.

DIR Lists the conterts of the remote host
dircctory.

LCD Changes the personal computer working
directory.

LDIR Lists the contents of the personal computer
dircctory.

CONNECT Requests a connection to a remote host.

CET Gets a files from the remote host and copies
it 10 your personal computer,

PUT Copies a file from your personal computer
to the remote host '

MGET Gets multiple filcs from the remote host and
copies them 1o your personal computer.

MPUT. Copies multiple files from your personal
computer to the remote host.

© 1988, 1989, 1990 Locus Computing Corporation 4-11
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transferring files with iz

" For a brief summary of al} of the FTP commands, type ? at the
FTP prompt. - '
For a more detailed"deséripdor of what FTP-Zon.mands do, -
refer to the descriplion of IFF#in 4npendiz A, Reference,
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coleccicn de reges .nCiviguaies. unigas por ruteacores, 3 O

a veces llamados Gateways ; .

3 L

132 _ B

= = -d

2] B

g C

&_. N L

fu | B

_ 8 O

N - =\ / o

i C
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. Ruteo de IP
Pratccoles de ruteo '

*Intercampiar antre 4Isgesitivos :generéimer‘.te routers;
infcrmacion acerca Je as redes gue Ssnecian

* Protceoles Intraccmimo

CELRRPRARPRRARPBRRERER Y

cldddddddddddddddddd

ddddoddddddddddddddddaddddd dd dd
NotasH
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Ruteo de IP

Tapia 38 Auieo Tapa 3@ Suiee
Swslino Sateway Zaniing Sateway
L7 20 Bh e BERE - PO 192423 "32122
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News:
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Protocolo RIP
Reuting inicrmaticn Praizzal
* Es un oreicccio ge ruten simoie

*Caca ruteagor transmite el Cosicy & Tireczicn
JEesliro 3 SLS vecincs

" Existen 2¢s upcs 2e cacuetes
Sohentugirecuest)
Respuesia(Resconse)
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Protocoio RIP

Formato de pacuste

Iz7ango

38N

reservado

iqentficac.on ce
direcz:on Je ‘armma

Cireszign

metnca

ETETE e Y el el EIc e eI eI E e  ETETE £

Netass
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Protocolo OSPF

Open Shortest Path First

* Protoccio No propigtaro
* Divide las redes en
Area
Sistema Autcnomo
Sistema Glotal
* Sistema Je segundac para ia crecagacion de las
rutas cispcniblies
* Uso ge ciferentes Lipos de metricas

elelelelelelelel el el el elel cIe I  ETEA 4

News:
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Protocolo OSPF

Dwisiores o paric.ores

EELERPRRERRRERRERL DY

Oodddddddddddddaddddddddaddddad
Notask
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Protocolo OSPF

Prepagacion de las rutas

Area

CLLCCEREERRERERRER Y

dddddddddddddddddd

ddddddddddoddddddddddadddaddodddd
Notas:
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Protocolo OSPF |
T.ros de naguetss Je propagacicn de rutas

*T.cc t Routing Link Adverusement
* T.pe 2 Network Links Advertisement
* T.oc 3 Netwcrk Sumary Link Adveriszmeant

* T:pc 4 AS Beuncary Routerssuriary Link
Adveriisement

*Tipo 5 _AS Exernal Link Advertisement

eiclelelelciclicleleleielelelciel el

dddddddddddddddddddddadddadadada
Netass
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Protocolo EGP

External Gateway Protoco!

* Fue yno ae los orimergs protoccoles
* Tres funcicnes 0 aspectos
Adquisicicn de Vecincs
Confirmacinn ce Vecinos
Informacion ¢e Ruteo A
* No funciona con enlaces redundantes
* No se inciuye metnca en la informacion
* Permite que en una lan un sclo router transmita la
informacion a el/los routers ae Stros dominias

PORCRERRRERRRRROER Y

dddddddaddddddddddd

dddddddddaddddddddddddddddddddd
NGtasH
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Nivel 4. Protocolos de Transporte

=| nivel de transperte provee a una magquina con
pcnexiones puNto a punto independientes Je i@ subredy
Barvicios de transaccion

Provee enlaces ccnfiables y eficientes entre procescs
Forma en conunto con ics niveles infencres una
rccusta plataforma de ccmunicacieres
Reailza 105 eniaces vinuales
T:ene dos protczcics principales

TCP

UDP

eleleleleleleleleieie ciel el eI ERETEA
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Netass
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Protocolo TCP

Transmision Controi Protocol

AsSIgnacion e tumeras de puernto para transmusion Je datos
Reconcarmients 1e Datos recibidos o
Requiacion dei 10 de datos

Dwision de os mensajes en datagramas

Venficacon ae os datagramas

Agmunisirac:on
Eslablecimiento
Mantermmuenio

" Terminaccn

eYelcl el el elelEle el EIcI el e eI ETETEA 4

doddddddddddddddddddddddddddddd
Notass

Jddddddddddddddddd

Neleleleleleleieelelelelele el elele
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Protocolo UDP |
|

Jser Catagram Srotecel

i UCP onnga servic.a 1e Jatagramas a ios orogramas Jel yusuario
"Ne garantiza una ransferencia confiatle Je los Jatcs
"Zayia;<ec:be 1ai°s sin capacidad de retransmisicn -

‘Jupcne qua ia 3CHIacion e mas alg mivel reanza 3 »ahdacion

"Lihlizago por

NF 3 (Network File System)
; SAMP
[ TFP

elelelelelel el e e e el eTed ] EheA 4
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Pr;::tocolo NVP

Network Voice Protocal
| Servicio para ranspone de voz digitahzada
;‘ Protocolo de transacc:dn de tiempo real i
Utiliza IP para transmitir Informacion
Emplea algortmos de compresion

Es conecclion less

elelelclelelcielelelclelclclel el el

clelpioicdolcdoleiel el edel el el dded il edeled el el el el
NGetasH
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Nivet 5-7. Sesion-Aplicacion

[ONS | swTR] [FT |  ==.

| Newies | [ Temet |

m

_ f B ,
)
mn

efelelelelelelclelelelelelcielelele

ciodolelodeldedeleloiel el oiededplelddelel el el ol el el el
Notass
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Nivel 5-7. Sesion-Aplicacién |

Nivel de Sesion
Nivel de Presentacién

Nivel de Aplicacion

elelelclelclelelelelelelelel el el el el 4
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Protocoio Teinet

Protceatn de Acceso Remcte e Interactivo 3e terminal
Brinca ura conexicn virual a nedos remcics
. Parmite 3 ics USUANCS accesar Nodos remcics Como

su fueran terminales Fisicamente Coreciacas ael
Host

ETEIeI e e e e e eie el EIElcI el e ETEA

INOFASH

dddddddddddddddddd
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dddddddddddddddddddadaddaddaddddd
NOFaSH

Tadddaddaddddddddd
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eiciciciciciciciciclciciclclclciciciciciciciciciciciclciciclc,

¥/



Jdddddddddddadddadddadadddde sy

Protocolo Teinet
E.emcio
Teirzt>open apoilc!
Tryirg. ccen ’
Ccrrected to 3pcilot
Escace Cnaracter:s *)

Usemame .
Password ;

elclclcicTelciciclclcicl EIEIEIETET el £

Jdddddddddddddd el ddd

dodddddddddaddd ddaddddddddddddd dd

Neles:
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il

_ . C

Protocoio Telnet &

Comanrdos L &

G:en Conectarse 3 un host \ ;!::
close Cerrar sesion actual ‘B
escape Defirur caracter de escape 4
exit Fin ce teinet : N !
local echo  Camobio ce eco (Encendido. i
apagaco) _ | g
status Informacidn de cada sesién | g C
? Ayuda i a
i E

] D

y O

3 C

clelclefeleeleielelclelelnleloielel elelcleiefelelelelelef el ot

J al
1 Nees: O
[ L
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d ul
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J C
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Protocoio FTP

File Transfer Protocal

;' FTP permite 2l envic y recapcidn de uno ¢ mas
‘iarchwos en forma interacuva

! Sopora formatcs de archivo en ASCIL Binango y
.€8CDIC

;' Maodo de transmisicn "Stream’ Blogue o comprnimide
|

l.' Permite las manipulaciones sencillas dentro de 10s
sistemas de archivos _>cales y Remotos

eleleleleeieleXeleielelcIl el e el 4
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Netas

ddddddddaddddaddddd
elelelelelelelefeleleielelelelelcle

ciciciciciciciciciciclclciclcicicicicicicicicicicicicicicicic

1



dddddddddddddddoddddddddddad

Protocolo FTP

s '3 1 1 .04
. | — |

_L!

Efeleleieieielelclelelee el e eTETE 4
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clefoicicladddofeddddoldddeledddeleieieiedelefeleles el el

Netas:
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Protocolo FTP

E,emclo

/st N
* open vax1

Name:

<Emter PASS Comand)

Password

| <userioggea inn cefaur cirectary)

=jet remotefile Igcal file )
"put locar file mewfilename

" Yy,

elelelelel el el el e el eAel el el el el 4

NG tasH
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NoFass
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Usyaro

b {af)

!1* Jpen rosiD

| tlegis com

!
CALEwOId

Rash

Jser Zreates
Zatz process

: ‘et <fiangme>

Programg Glsrey

P ser Jort
Frocess
»Control zorecer
Controi —orecoer
»Contral Carmeczon
Controi Carwcnor
>Camrol  Conveeon
Control Conrecon
>Contror T onne=on

Cata conneczon
Cata connecteor

Protocoio FTP
Programa_jervar
Scrlvof Zontrol

<Server reples
SFTR  pvanates
Sefver accacts
<&Requasl password

<Server scaots
<Server accepy
Server Crestes
Sata orocess
<Sefver Spens

<Server sends data 5

|
z

CRRRLRERLEREREREERY

ddddddddddddddddddddd

NGtasH

dddddaddddadddddddddddd ddd da dd

M3
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Protocolo FTP

| Usuane Programa Clente Programa Server
AT L e3cn
segment> Zata conneclion Server sends
' Zata sannecuen <ast Jatz onte

ATK ceceven TK>  Zata connecier

Cata cennecue= <Server zioses
Zala connection

ap e 2ata connecior i

Zantrol Zannec..or <Ser.ec Dala

FProcess (efminates

Catazroc Term»  Zanmrol conneclion
e ‘rarstier zomeoiets

cleleleleleleleleleleleleleleleleTel 4

doddddddddddddddddddddddddd ad s,
Ne@s.

dodddddddddddddddd
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Protocolo NFS

Network File System
* Onginado y pecuianzado por SUN Microsystems

* Disefaqao para ser sortado facimente a aiferentes
sistemas cperauves

* Brincda acceso transparente a sistemas remoto de
archivos

* Los usuarios ro necesitan saber la iccahidad fisica de
los QIsces

eleleleleleiel e il el eiel e e e el ch 4
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Protocolo NFS

Acceso a disces remotcs en forma transparente

ETeTElE e e eI E e X el N ST ETEAETETEN 4

Jodddddddddddddddd
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NS t-ask
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Protocolo SMTP
Simple Mail Trans’er Protocal

* Ur ae lgs protocoios mas ime:e—entaces

* Define cOmMo transmitir Mensaies antre 2 USUancs

.
s
5
¥
bt
i
¥
w
-
H
£

* Se pasa en Spooling para 2l ervio de Mensajes
* Se concce come envio de mersa;es punto a3 punto

* Descrice ia estructura del mensaje y especifica el ™~
protocclo para el intercameio Ce 2orreo
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DNS
\.\(: \ ) 7
Domain name Service
- Protocslo de nomcramiento
| Brinda traduczs:6m de nombre-direccién (P
i , :
Dominig: Grupo de Hosts R
“Domain Name Server”

A4
-, '2‘
¥
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- Domain Name Service

Informac:cn Zel sers cor
Direzzion Interret
Tiro de zemoutacera y
L:sta ce servicios crindadc por computaacras

Servicor
Servideres Maesirzs
Primario
Secuncario
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’ TCPNP Sobre X.25 c
i

L _ .-

. ;’ Implementacion de TCP/IP para redes:de area amphia d T

N i o ' “ C

'_ 2 opciones interno ¢ externo 4 O]

'-". - .

_ Generaimen:2 con conexiones diNamicas jC
” ' - 4
,En caso de no usar 13 inea esta se desconecta . C.

_ ! temporaimente | N O
S d C
La fragmentacion la realiza X.25 N C
N gl
a3 a ]

H
C T Cdddddddadddddddagddddaddddadddddel
_ Negs: S
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TCP/NP Sobre X.25

Se reguiere tabias de conversion gara determunar . L. L'
eguivalencias entre X.25y TCP/IP

-3
E,emcio
1621203  33405081128800 o )
1621.215  382150871138C0. oLy
X - l g
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TCP/P Scbre X.25

. 1821123 1971124
33405081125500 N, 1340508 1129800

v-‘ .
A0 X.25 . 33 ¢a
1921123 334CH0B1129500 1921123 33409081128900
1921122 33405CB* 23800 1921124 33409C81128800 |

ORPARORRREERERERE Y

ddddddderddaddddddgdadddaadd dd e
Netas: :

daaddadadddddaddadded
elciciclclelclelelelc clelelelelele

eiciciciciicisieicicitlcicie el el ciclciciciclciplcl clc

¢o



