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P R B S B H T A C I O H 

· Dandc · re-spuesta a la gran demanda de los asi~tentes a los cursos: 
INTRODUCCION A.REDES (LAN) DE MICROS PARTE I, PARTE II, E INSTALACION Y 
MENEJO DE REDES CON NETWARE DE NOVELL, esta División preocupada por 
mantener en alto la excelencia en el cumplimiento de su· mision, 
considero que despuea de haber impartido progresi·.¡amente· desde ·1997 y. 
con muy ~uena _aceptación dichos temas, era imperativo que se diseñara 
este curso donde los p_articipantes podra.n llevar a la ~ráctica el manejo 
y solución a los problemas que en un momento dado presenta la 
instalación de una Red. 

El tema contiene siete taPices principales con el minimo 
.indispensable de teoria, ya que se pretende generar un verdadero y ameno 
·TALLER, principiando po.r orientar la Plataforma del mismo (de acuerdo al 
perfil medio· de c9nocimientos de quienes han pasado por los modules I, 
II y III antes citados), siguiendo con la tarea de dominar desde la 
instalación fisica y lógica de la Red incluyendo el Sist. Op. ·de la 
misma y el software de aplicacio~es, y la actualización en cuanto a 
Ruteadores, Concentradores y Tarjetas de 32 bits, ect., hasta lograr que 
el grupo haga una Aplicación Real empleando herramientas modernas e 
implementando una base de datos verdaderamente distribuida.Poteriormente 
se abundara ·sobre los S.O. para Red bajo DOS, y sin que el tema este 
orientado hacia Netware, se ponderaran las versiones 2.15, . 2. 2, y 3.11 
.Ya .que Novel! sigue marcando el estandar. 

En Conectividad, se. instalaran puentes internos_ y externos, teniendo 
contemplado hacer enlaces remotos hacia el int'erior del Pais. Se 
instalaran varios servidores en una misma Red centralizando uno hacia 
varias Redes donde se abt1ndara sobre caractei"iticas y requerimientos de 
los mismos (ISA, EISA, M.C. etc.), se reforzara sobre tecnoloqias de 
discos duros y su instalación, se contempla cone~tar Laptop's y 
Notebook' s, etc. Finiilmente, se analizara un Proyecto Real donde se 
implementa un enlace de 110 microcomputadoras empleando fibra 6ptica con 
la integración de Unix - Netware con opción a enlaces remot.os. En fin, 
los objetivos son ambiciosos y solo para quien requiera estar 
actualizado en esté apasionado campo de las Redes. 
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O B J B ~ I V.O S 

. Que. los participantes se ·actualicen y dominen los puntos. ·clave, y 
. Tip' s . que les . permita. evaluar. los Sistemas Operativos para Red, los 
equipos y perifericos, cuyas tecnologias (ISA, EISA, MCA, RISC, SPARC, 
-.etc.), .y la elección del software y hardware adecuados, c~mplan ·con los 
requerimientos de sus aplicaciones. 

Que puedan explotar todas las prácticas y experiencias tenidas en los 
moduloB anteriores-edemas de las adquiridas en el Proyecto Real 
contemplado en .este Taller-.Que puedan minimizar la problematica que 
representa el manejo e instalacic!in de Redes (LAN), a fin de IIUB · •e 
coloquen en la corona de la pirami~e qua han formada todos loa 
asistentéa a los modules del tema, en bien de su priDpia proc!luctividad y 
de sus respectivOs Qrganismos. 

A QUIEN VA DIRIGIDO: 

A los participantes· que ya hayan pasado per c!los de los modules 
anteriores de este tem.a, ast como a ejecutivos, profesionales, tAcnicos 
yfo usuarios que hayan instalado su red y necesiten optimizarla. 

R E Q U I S I· ~ O S: 

Tener conocimentos dejo 
minimo, con amplio ma~ejo de 

equivalentes a los modules I y II 
MS-DOS y dominio en micr9computación. 
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TALLER DE REDES (LAH) DE 

NICROCONPUTADORAS 

- Plataforma Básica·para el .Taller. 

*.- BAR D W ARE 

.:.Instalación, configuraci6n y 
características ARCNET, ETHERNET Y 
TOKEN RING. . 

-Ruteadores y Concentradores, 
distancias máximas. 

-Tarjetas de 32 bits. 

* - SOFTWARE Y SISTEMAS OPERATIVOS 

-Instalación de Netwarwe V 2.12, 
2.15, y 2.2. 

-Instalación de Netware V 3.11. 

-Sistemas Operativos de Red con 
Plataforma DOS. 

-Instalaci6n de Pa~uetea para Red. 

*· - S E R V I DORE S 

-Requrimientos en: 
Velocidad, Memoria, Disco Duro, y 
Tecnologías. 

-Instalación de Discos Duplicados y 
Discos en Espejo. 

-Instalación de UPS Inteligentes. 

-Comandos de consola. 

-SUper servidores. 

* - E L S U P E R V I S O R 

-La Administraci6n de la Red. 

-Tipa, Trucos y Trampas /Netware 
2.1x. 2.2 y 3.11. 

-Utilerias de apoyo. 

-Instálaclón de·Estaciones de 
Trabajo sin diskets. 

-Loe problemas con el cableado. 



' 
-Deteccion de fallas en la Red. 

-Instalación de Windows 3.0 bajo 
Netware. 

*• -A P L I e A C I OH B S• 

-Aplicaci6n Real con una base 
de datos distribuida. 

-Correo Electrónico.' 

n * - e O H E e T 1 V 1 D A D 

-Puentes Locáles (Internos y 
Externos). 

-Puentes Rem0tos. 

-Enlaces con Fibra Optica. 

-Laptop's y Notesbook's en las 
Redes. 

-Integración Unix-Netware. 

P R O F E S O R B S 

ING. JUAN F. MAGAÑA CARRILLO. 

ING. SAUL S. MAGAÑA CISNEROS. 

ING. JUAN CARLOS MAGAÑA C. 

LIC. ALEJANDRO NUÑEZ CASTRO. 

S O P O R T B T B e H I e O 

ADRIAN F. MAGAÑA C. 

PEDRO HUERTA A. 

OSCAR HERNANDEZ D. 

FRANCISCO G. MAGAÑA D. 
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Características de· un Microprocesador 

.. · .. -, .. 

·~······. . . ·. 
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i. i ' 1 
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Un microprocesador es un circuito combinacional y secuencial que 
interactua con otros cii·cuitos para formar en conjunto un sistema digital de 
cómputo. 

Funciones Principales: 

•Provee las señales de tiempo y, control para todos los elementos del 
sistema. 

*Busca instrucciones y datos desde la memoria .. 
*Transfiere datos desde y hacia Dispositivos de Entrada/Salida. 
*Decodifica instrucciones. 
*Realiza operaciones lógicas y aritméticas solicitadas através de 

iAstrucciones. 
*Responde las señales de control de E/5, tales como RESET e 
INTERRUPT. 
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NIVELES DE INTERRUPCION XT . 

• ~· a&am&a&ailllliiA&aaillaiMWI#!Jii]jf!DIM!IID@!OI#IIl!i!IMI#!!#!!#!&:IIilll:&:ll:llll . 

W CAUSA 

NMI Errar de Paridad 
O Con!Mor 
1 · Tedado 
2 Reservado 
3 Comunicación 1 Puerto Serie (COM2). SDLC o BSC(Secunderie) 
4 Comunicación 1 Puerto Po.mlelo (COM1~ SDLCo BSC (Primario) 
5 Disco Duro .. 
6 Puerto Paralelo 

1 

! 



NIVELES DE INTERRUPCION AT / 

N" FU N C 1 O N 

O Timer del Sistema de sl!llida O 
1 Salido del Tedodo buffer lleno 
2 Interrupción del controlador 2 (niveles 8-15) 
3 Pu.erto Serial2 
4 Puerto Serial1 
5 Puerto Paralelo 2 
6 Controlador de Discos 
7 Puerto F:oralelo 1 
a Reloj de Tiempo Real 
9 Radireccionado vía Soft.Nore a INT OAH 
1 O Reservado 
11 Reservado 
' .12 Reservado 

13 80287 
H Disco Duro .. 
15 ~eserv111d0 

=·········································· 
• 
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' ·Memoria ROM (Read Only Memory) 

B\llllllll~· 

1 . . . .. 
. . 

Funciones Principales: 

*Inicialización del Sistema. 
*Diagnóstico de Encendido y Revisión del Sistema. 
*Determinación de la Configuración del Sistema. 

, *Manejo de Dispositivos de E/S.- 8/0S 
*Cargado del Sistema Operativo. 
*Patrones de bits paro lo:: 1 ros. 128 caracteres ASCII . 

.. . / 
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Hopo de memoria xr {R0/'1). 
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Memoria RAM (Random Access Memory) . 

·!11!!11•11111~ 1 ·. 

,. 

Características Prlncipaies; 

*Lectura 1 Escritura. 
• Acceso Aleatorio. 
•Espacio Dispo_nible al Usuario y sus aplicaciones. 

·•Tamaño Limitado por el número de bits de direcciones 
Microprocesador. 
•se direcciona através de un mapa de memoria predefinido. 
*Tiempo de acceso de 150 a 80 nanosegundos. 
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:Arquitectura de una computadora 
1 ... 

1
0.1 1/0 Addrcss Map 

o Hcx Range Ocviccs !:sac¡c : 

1 OOO·tl1F !)~AA Contcolior ~ ' :iystom. 1 

' J~C.f.~:i- inlcrrupl controller ·• Sr.tcm 
0<!0-0SF luner 5}-:tem 
Q60.0GF G04t: ~(cybvuo~. S y:. te m 
070-07F he<o.l ~im.:: c,o~. NMI ffi3Sk S y-.te m . or,c-O!!F 1 DMA pago registe< Sysiem 
CNHJBF tnterrupt eontroller Z System 
QCO.OOf t DMA conlloller 2 Syslcm 

OfO OeM math Co¡xocc:o~or ~usy Syslcm 
Ofl Acsrt math cop~oc:essor Systcm 

1 
Cf8.CFF M.í:th coProeesscx Sy:tcry¡ 

IFQ-IFO Fixed diSk 1 vo 
'· 200·207 ., Ga,;o VO vo 1 

1 
271H7F .¡.Parallel pdnter pM 2 vo 1 
2fll-2FF Scri~ por. 2 vo 1 

' JOQ-JIF Poptoly¡>< c:>td vo ! 

JCQ-JSF Reserved vo i ,. 
378-JiF Parancl print.:r port 1 ~o ' : 
JOQ-36F SDLC, bisynchronou:o 'l. vo. J 3AIJ.JAF Bisynchro"nous 1 vo 
JOO.JOF Monochtome disp!~y ancl piÜ'I\3." .,,1·;;.pte; vo ¡· 3CO·JCF fi.esel\led vo . 
JOQ-JOF Color/graphics 1'\lOf,itor .1..1<:~;:~r . vo 

1 3FO-JF7 Diskette eonlrollcr . vo 
JFS·JFi' Serial pon 1 vo 1 

1 J _, 
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.Bus de Expansión·. 

Funciones Principales: 

*C.onecta los componentes funcionales al Microprocesador. 
. *Está formado por: Bus de Datos 

Bus de Direcciones 
Bus de Control 

• Además da las seiiales de: 
Tiempo 
IROs 
DMA 

.1 A!iliiili!MWMMMMMÍiiii·-·-·iilitMIIIIIIIIMiiB ELZWUUAiiW«; 

l -·: l,- !' ;_¡ ,· 1 
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Dispositivos Inteligentes 

~#]!;tal~· 

1 . :DMA (Direct Memory Access) 

Ventajas: 

*Velocidad en el Dispositivo. 
*No "distrae" _al Microprocesador. 
*Transferencia de información 

rápida. 
-' 
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Arquitectura de las Microcomputadoras 

. tt.:. t.:J ~- • (!... -~ t; L,p._¡c .. L.. l-jl·l'- P· 1- 1·· 1 1 1 .. 1•'1. t. 1 '' • : • 

Especificaciones IBM Personal Compotec 

• Fuente de Poder de 63.5 Wf!/ls 
• Microprocesador 8088 de ~. n Mtlz 
• 5 Slots de Elq:Jansián (Con socke( de ~2 pins.) 
• Memori~t RAM b~tSe de 1 6K- 64<. 
• Bodil~t 
• Unidad de Disco Flexible de 320K o 3SOK de 5'1.. 
• Tedada de 83 ted~ts. 
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Arquitecturade las Microcomputadoras 

·.~· 
~. - . 

1 

-

Especificaciones 1 BM Personal Computar XT 

. *Fuente de Poder de 130 Wells 
• Microprocesador 8088 de ~. 77 l.flz. 
* 8 Slots de expansión (Con soc::Xert de 6Z pins.) 
*Memoria RAM base de 2561. 
• Oiscl!l El uro (En lllgt.nos modelos) 
• Adaptador de Comuriceciones Asfncrone.s (En elgooos rr.o<:Wios) 
*Tedado de 83 tedas 

1 
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Microprocesador intel 8,088 

~·· 
' 

•velocidad de Reloj en MHz. 4. 77 - 12 
•Tamaño del Bus de Datos 16 1 8 
*Tamaño del Bus 
de Direcciones 20 --- > Memoria = 1MB 
*Modos de Operación: Real 

L l ·· . ." ~ ~-::, •mllllilB&ii!IIMD&*A 

640 KBytes 
usuario· 

384 KBytes 
Sistema 

LLELLQL === 
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Microprocesador lntel 8086 

*Ve!ocid<Jd de He!oj en MHz. 4.T/ - ·12 
*Tarna;io del Pu'' de Datos 16 1 16 
*Tamaño del Bus 
· de Direcciones 20 --- > Memoria = 1MB 
"Modos de Operación: Real 

\ 

- . 

' 
. 640 KBytes 

Usuario 

384KBytes 
Sistema 

1 ........... ~ 
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Arquitectura de las Microcomputadoras 

Especificaciones IBM PwsOnafeomputer AT 

*Fuente de poder de 192Walls.~eble pare.115 o 230 Ve.c 
• Micraprocesorlor 80286 de 6 ~. 
• 8 Solts de e"ponsión 

6 con 1 sockat de 36 pi m< y 1 de 62 p·iM 
z cán 1 socJ.:.et de 36 pins unicamenle 

• Memoria~ base ds 25GK 
• Memm"Wi FV'.~ de tipo S8miconductor Complementario 
de ()-;:idos M~icos (CMOS) por a mantener la configuración 
del seiJp del sistleme.. 

• Batería~ mentefleer adivale. memoria CMOS cuando el 
equipo es1e e¡peq8do. 

*Bocina· 
..... • Disco Duro 
ál • Unidcd de Disco Aexible deS't.' de 1.2MB 

1 . 
• Seguro que inhibe cu61quier emrade. por eel tede.do 
• Tede.do de 8~ tedas. 
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Microprocesador 80286 

Modos de Operación 80286 · 

Modo REAL 

Se compcriaccmo un: -=~·-
M.odo PROTEGE.'lO 

•16 M8 !\1.;"-,¡ncritt P.AM 

~ Multip ro-ess~tf1iento 
,¡,Memoria \liJ1u,~ 
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M~c~'oprocesadÓr lntel 80286 

*Velocidad de Reloj •an MHz. 6 - 20 
*Tania.ño del Bus de Datos 16 1 16 
*Tamaño del Bus 
de Direcciones 24 --- > Memoria = 16MB 
*Modos de Operación: Real 

Protegido 

'· 

15 MBytes 
Usuario 

1 MByte 
Sistema 

1 
! 
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Microprocesador lntel 80386 

· "Velocidad de Reloj en MHz. 16 - 33 
"Tamaño del Bus de Datos 32 1 32 -
"Tamaño del Bus 
de Direcciones 32 --- > Memoria = 4GB 
"Modos de Operación: Real 

Proteg·id<> 
Viftua•l 

, .... 

Limiitante Tecnológica 
(128 MByres)Usuario 

1 IIAIByte 
Sistema 

l!il 
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Microprocesador lntel 80386/sx 

*Velocidad de Reloj en MHz. 16 - 20 
*Tamaño del Bus de Datos 32 1 16 
*Tamaño del Bus 
de Direcciones 32 --- > Memoria = 4GB 
*Modos de Operación: Real 

Protegido 
Virtual 

Umitanre Tecnológica 
(128 MByte-s)Usuario 

1 MByte 
~ema 
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. Microprocesador lntef 104N/s:X: 

*Caracte•fstioc.as Simi!a.res al 5',(13&:1/sx 
"incluye Memoria Caché 

lntel 801186 
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·Microprocesador lnte4 8048G 

• incluye Coprocesador il.ll;a.t-ernátir;o 
•incluye Memoria Caché 

1 
·1 

lntel 80486 

' . 
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Arquitectura 80386 

·."1: 1 1~·1· 1·~[,' .~ 1\'' ~. 1 ' •. ~. ·~ •.• -: : :. . ·. 

flex Compaq: 

• Alta Velocidad. 
"Compat!b!!idad. 
•canal Dual con 

Procesador Adi-cional 82385. 
• No Comparte Canal 

Ni Memoi"ia. 

r 
l1il 

1 
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Arquitectura 8Q386 

'',:·~·.··· 

!lr;~l -~ . 
t!U < 

~ 
. 

" . 

t~ 
r!íi 
~¡.¡ 
¡¡¡¡ 
~R 
""' *Enfoque Arquitectooico l1ntermedio. 

*Bus Arbitrado. 
*Procesador Múltiple. 
*Buena Velocidad. 
*No 100% C()mpatible. 
*Necesita Adeptos. 
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Arquitectura 80386 

ll!illl!!!Rl~ 

~ Micro Channel IBM: 

• t.: :.--. l •• - ., v~ 1 ~ 1 • t -·1 •, 1 • ' • • • •• "\ : • • • ". • ~ 

1 
~ 
f,'!l , .. l ~ 

f'!;J ; 
i 
! 

1 

• "Nuevo Estándar. ... ?" 
"Canal Compartido. 
• Alta Confiabilldad. 
•orientado a Multita!eas y Mu«:iprocesos. 
•utiliza e Implementa el POS. · 
• No Compa~. 

-----------: ---------- . ..: __________ ..; 

-----------: 
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T ecnologia de las Microoa:IIID,pt;"'adm'as 

Extended t.Aicro Modelos: l!il 
tné!ustry Channel 50 
Stand& 50Z 

50/386 
1 70 
80 m 90 
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ARQUITECTURA ·" R I S C " 

· '¡;j¡¡wn~ mi¡¡¡¡¡¡&¡~¡f¡¡¡¡¡;j¡¡¡¡k!~kiliii1#Jmd~~iii:u;u::Í§I:iwesui'uií~liií§lee¡¡¡ lJj1 

lntrod~=UE CotJS:STE LA ARQI.XTECTURA RISC? ~ 

' . 

.§1 

¡ 

1 

Sun Microsystems ha diseñado la arquitectura RISC, llamada ~ 
SPARC ( Scalable Processor ARCMecture) o Acqu~ectura de Pro- l!il 
cesador Escalable, en que se enfatiza una amplia gama de aplica- l!il 
donas tanto para máquinas pequeñas o grandes. El estandar 
SPARC es un sistema de é!iquRectum abiOrta, os dacir, el diseño l!i1 
y sus espocilicaciones han sido publicados, permitiendo hoy en ~ . 
dla: diversos diseños do procesadora& y muchas computadoras 
ba...adas en el disai\o SPARC. 
El término escalable se re!ie;e al tamaño de las lineas del chip dol l!il 
proce•ador, debido. a q~e el sal da instl'llCdones del procesador 
es bajo ( alrededor do un 1 0% de un procesador normal da tacno­
logla CISC por ejemplo ellntel8087), salacilna la oonstrucción del 
procesador y como la tecnologla es abierta existen muchos fabri­
can~•• para este tipo de procesadores. Cada tres 2 seis meses se 
esta lilerando al marcado un procesador RISC más veloz, siem-
pre basadc sobre el mismo conjunto de instrucciones. · 

¿.QUE ES RISC ? 
Es una abreviatura de Conjunto Reducido de Instrucciones de 
Computador (Reduced lnstruciion Sal Computar), es un tipo de ar­
quitectura qua enfatiza en la simplicidad y la eficiencia en el uso 
da la información. ~ 

En g¡ diseño de los primeros computadores se noto que al 80"/o de 
los c;\lculos computacionales requerfan sólo el 20% del conjunto 
do instrucciones en al procesador. Estomotivó ·al diseño de un 
nuevo procesador muy veloz, fácil de hace( y por lo tanto muy fácil 
de ir constmyendo uno nuevo a medida qua la tecnologla avanza. 
Por otro lado la tecnología CISC abreviatura de Conjun!o da In­
strucciones Complejas de Computador (Comp!ex lnstruction Set 
Computar) ha crecido dando pasos muy lentos, por el grado de 
complejidad de sus operaciooos, por ejemplo para pasar dellntel 
8097 allntei 80286. pasarón más de 5 anos; además <>Ira limMnte 
es que la tecnologla CISC tiene pocos fabricantes .(lntel Corp. , . 
Motorola Corp.) · 

·Como conclusión tenemos que en la tecnologla RISC la carga de 
procesos' es muy baja, la velocidad muy alta y es extremadamente 
simple de fabricar el procesador. · 

Bajo la tecnologla FIISC se hace eficiente el uso del procesador, 
debido al diseño en el qu. se ejecutan las instrucciones más !re· 
cuentes en uso del software, por ejemplo un compilador da len­
guaje C usa sólo el 30% del conjunto de instrucciones disponibles 
an un procasador CISC Moto rola 68030. 

Por la simplicidad dei procesador, la arquitectura RISC es más 

b 

i 
l!il 

= 1 

pcr!ilb!o qua las tradicicnales, dabldo a que as más lacil de imple- !il 
montar, permniendo una rápida Integración a las nuevas tecno- g 

. . logiM> a madida que so dezarroi!Íin. . li1 
~wwww~w~~§§~§~ew§~§~§§§§~w~m=w•n••••=mwm=•m 1 . ~ 



Miembros del consorcio EISA: 

j 

• AST Research 
•compaq 
• Hewllett Packard 
*NEC 
•zenith Data Systems 
*Epsan 
*Oiivetti 
*Tandy 
•wyse Technology 
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Características de las Computadoras 

• li>eración loléaico:1982 
• Dilocciona•ianto: 1MB 
• w-w. uauaño:G411U 
• Abacanalnienla: 

32MB (NS-DOS 2.a) 
70MB (NS-DOS J.a) 
Tan !llande ca. el oiKO 
duro (NS-005 4.a J S.a) 

• V ... 'ri11e 4.n • 12 Nhz. 
........... ..:iM:RNI 

•11 .• M". 1-
•D" . r.:lliNB 
• M--. Uauaño:l!iloiB 
• Ah : ! . !lo:26B 
• Velocid.od:de 8 11 20 Nl2. 
• Nodos de opctacián:RNI p Protegidoo 
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EL MICROPROCESADOR 
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80286 80386 
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80386SX 80486SX 
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· Estados de Espera "Wait States• 

Frecuencia del 
· Procesador 

Frecuencia da _j Un astado 
la t.4amoria 

da aspera 

_j 1 Dos estados 
da espera 

_j Tres estados 
de espera 

1 

........................................... 1 
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TIPOS DE CONTROLADORES 
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Parámetros Para La Selección De Equipo 

- Tecnologfa, arquitectura. 
- Procesador y velocidad. 
- Tipo de bios. 
- Estados de espera. · 
-Tipo de disco duro. 
- Capacidad de despliegue gráfico. 
- Tipo de dispositivos. 
- Penetración en el Mercado. 
-Costo. 

6MMIDIIilfiMMM·M-
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Parámetros Para La Selección De· Hardware 

~· Mlli&fiiiiYÍtillliMIIIIIIIIIIJIIIIIUIDI4iilllllllllllllil! ... iliii!!O!#!Wij!W!MJailliillidi¡¡IJII 

• Tecnología ISA, EISA, MCA. \ 
- Tamaño, palabra, 8, 16, 32 bits. 
- Tamaño buffer memoria. 
- Posibilidades de configuración. 

-IRQ. 
- 1/0 Address. 
- Memory Address. 
- D.M.A. (Inteligentes). 

- Driver's y diagnósticos. 

·1 
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Estructura General ETHERNET 

G.L\Pi\CTEf~!STiCAS 

~ Creada por Xerox (1 9711) 

* Eslándar más estt!bla 

~Muchos Ambientes 

*"Dificil". de Instalar 
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.- ETHERN.ET -· 

- 10 MBits/segundo. 

- Estándar mas utilizado. mundialmente-

- Rendimiento más alto .(High Performance} .. 
' . 

- Múltiples opciones de cableado 

~," coaxial delgado (RG-58) 

~,~,~~par telefónico· (Twisted Pair) 

- fibra óptica ·_ 

· - coaxial grueso (R.G-11) 
1 

- Gábleado · sencill.o y económico_ 
' 

! .... : 
\, . . . 1 

... 

.. . 
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- Conectividad hacia otros sistemas bajo Ethernet ¿ 
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Estructura General TOKEN RING 

~----····--·····--·········~······· 

1 

j 

CARACTERISTICAS 

*Creada por iBM 
*Alta Conectividad en lB M 
* Cableado Complejo 
* Buen Rendimiento 
* Opción de 4/16 MBits. 

/ 



TOKEN RING 

. ' 
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1 · ESPECIFICACIONES TECNICAS u. 

;~ . i 
~ ~ 

! Velocidad -1/16 Mbi~s/s. 
Cableado 

Token 

rn ~ 
Protocolo STP/IBt.l tipo 2 Passir~g 

. UTP 
Nodos 1023 Fibra Optica '· 

Instalación MAUs 
1 

) . 
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--- ESTRUCTURA GENERAL 

El conjunto de Chips para Token 
Ring se desarrolló conjuntamente 
entre IBM y Texas Instruments. 
Casi todas las tarjetas Token Rlng 
se basan en el · Cbipset de T.I. 
(TMS380) 

TOKENRING 
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ESTRUCTURA GENERAL TOKBNRINQ 
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TOKEN-RING 

4 MBits/segundo 

- Topologfa de estrella distribuida 

- Protocolo Token Passing 

- Cable 1 BM tipo 2 

- Conectividad hacia ambientes IBM 3270 bajo Token Ring 
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Estructura General TOKEN RING 
' ' 

-TOKEN RING 
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E1structura General ARCNET 

CARACTERISTICAS 

~ Creada porData¡:mint 

""Mejor Predo/Renrlimier~to 

* Cableado muy versátil 

* "Facii• de instalar 

. ' 
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SW1 

Devlce 
110 -- - Unused 

Atl!o 
Boot PROM . -

connector 

Thlck 
GIEthemet 

O ::; G O 

~z~·t~~j~, 
' 

Thln 
G/Eihemet (clelauh) 

á~~~":¡¡~;,l~@i 
o o :) o 

Edga connector BHC connector 
IRQ (Thln G/Eihemet) 

o 

~i 
o o o o 

o o o o o 
2 3 4 5 6 7 

Figure 2-1. G/Ethemet 16-bit Component Locations. 
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SELEC11NG THE DEVICE 1/0 ADDRESS 1 

The device JJO addn:ss allaws 1be PC ID !acate and differentiate be-\ 
tween installed devices.. Switebes 1, 2, 3, and 4 oC swileh block : 
SWl set tbe device J/0 address. The default is 002A0-002BF . 
(hexadecimal)- Table 2-llists 1be available device J/0 address ran­
ges and tbeir oonect switch positions. 

lf you bave installed an Anrnboot PROM, select devii:e J/0 address 
2ADb. 

Table 2-1. Oevice 1/0Address Se/ections, 

IJ0280..0029F ON ON ON ON 
OQ2A().()Q28F {1) ON OFF ON ON 
002có-oo2DF (2) ON ON OFF ON 
002E~F ON OFF OFF ON 
oo3oo-óo:J1 F (3) ON ON ON OFF 
00320-0033F ON OFF ON OFF 
00360-0037F (4) ON OFF OFF OFF 

NOTES: 

(1) Dola<lt 

(2) Bo1h IRQ2 -IRQ3 are avallablo wi1h 1hls addrooo 
(3)P ____ ._ ........ 

(4) llllollAN dolaft 

\ 

Table 2-3 lisiS 1be IRQ and device J/0 address combioations tbat are 
selectable tbrough 1be NetWare sofr,;are iDstallalion process. Be ' 
sure tbat the device I/0 and IRQ setting you have selected matches 
one of !hase combinatioos. Rcler ID Selecting tbe Software Con- · 
figuration in this section for more details. 

2-3 
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1 
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SETIING THE AUTOBOOT PROM ADDRESS 

Thc Autoboot PROM address allows the PC 10 Jocate the Autoboot 
PROM If you cannot use the defaull, CXliOOh,Cffffb, selecta 
new address by setting switches 5 and 6 of switch block SWl (Fig-
ure 2-1) according to the Table 2-2 / 

r 
The Autoboot PROM requires IRQ 3 ¡md devicé 1/0 address 2AOIL 

•' 

Tabla 2-2. Autoboot PROM Address Ranges. 

. . Addr.ess Range 
. ~ ~~-~-~';.';:?_:~---~~':. -~::_ ... "'":~·:-:. ;i:· -~ ~1•::.\ii~é\\J:~ 

2-4 

COOOO-C3FFF (1l 

C4000-C7FFF (2) 

CBOOO-CBFFF (2) 

CCOOO-CFFFF* (2) 

NOTES: 

* OetatAt address 

ON 

OFF 

ON 

OFF 

ON 

ON 

OFF 

OFF 

(1) Pcssible oonfliot wi1h hard cisk conlroller or VGA and EGA 
adapters 

(2) PO..iblo c:onJiiet wi1h EMS rnomory or lAN ~ra 

. ~- . 

(-' 
{ - {· ,. 

( 

( . ~ 

1 

------~------------~Ooo==~~-~~ -~ 
SELECTING COMPATIBILITY . ·¡ . 
1be G'Ethemet 16-bit adapter is compatible with most PC mothcr-; 
boards. If you CJ:perieuce intermittent failures whm booting the ro, 
the PC locks up, or you roceive continous oetwott. error messages, 1 
añd you cannot aunlrute these problems to inc:ouect softwa!'e illStal­
lation, poor cable connection, or faulty hardware, then you may 1 

need 10 change the coinpalibily jumpec, JP5. · 1 

JP5 has one columo of three pins witb one jumpC:r installed. Select i 
position.A (default) by strapping the top and middle pins (Figure 2J

1 

1 ). Select position B by strapping the middle and bottom pins. 1 

If the problem stiU Oc:cms refer to the Diagoostic and the 
Troubleshooting sectiODS of Ibis manual . 

SELECTING THE SOFTWARE CONFIGURATION 
. . r . . ¡ 

Duñng the NetWare installalion process, you will need to select the \ 
IRQ and deYice 1/0'settings to match the adapter. Table 2-3 lists the. 
combinations that will display for the NetWare Configure 
Dñvers,IRcsource optien. Veñfy that one of these combinations 
matches the adapter's hardware settings. · 

TaiJ/e 2-3. Predefined Address Se/ections. 

o• 'IRQ 3, Oevice 1/0 Address 002AOh COM2 (IRQ only) 

1 IRQ 5, Oevioe 1/0 Address 00280h Tape Controller 

2 IRQ 3, Oevice 1/0 AddresS 002EOh COM2 

3. 

4 

5 

6 

7 
. """"' 

IRQ 5, Devloe l/0 Address 00320h XT hard disk cont. 

IRQ 7, 0ev1ce 1/0 Address 00360h· LPT1 

IRQ 3, Devloe 1/0 Address 00300h COM2 QRQ only) 

IRQ 3, Device 1/0 Address 002COh COM2 (IRQ only) 

IRQ 2, Device 1/0 Address 002COh EGA QRO only) 

1 

1 

L-----------------------------------------~ ~ 
1 

2-5 1 
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. VG!Uiw in drive A i~ NETGEN 
Dirr,.:tory of A: 1 

NETGIJ! EXE 37601 8-18-00 9: 5Ja 
VOLU!iES .DAT B8 1-11-88 9:42a 
SRI}.I OVL 24ae 7-13-89 9:3ea .. 
NINSTALL EXE 142739 1-25-89 3:57p 
UTILS DAT 131, 8-25-87 4:02p 
CHPQ>RUN 0VL 2400 7-26-89 10:26p 
IBM5RUN DVL 24~0 7-13-89 9:30a 
INSTOVL EXE 135514 5-04-92 10:00o 

8 Fi!e(s) 33792 bytes l_ree' 

A: l>netgen/? 
Usage: netoen r-rnl[cldl[sll 

Where·n = New Systeo Generation 
e = Custoe Confrguration 
d = Default Configuration 
s = Standat·ti Orive usage 

. f.h \)n?tgen -n 
Ins21't di~;!~ SUF'PORT in any d1·ive. 

--- -t-5-j-----------

1 

l'l 

!i1 
m•••••~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~a~ae5acrn 
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'··f------------
si!lect NetWllrk ConHguriltion 
Link/Configure NdWa¡•e Operatlns 
Configu¡•e NetWare Operatins Systl!tl 
Link/Configure File server Utilities 
EKit NETGEN 

Use the arrow keys to highlight an option, then pres; the SELECT key. 
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tHicru Ch:~nnel Only~ 
{Micro ChanrE?l Only) 
Hath Cqtct"~.::s:~m· 

PS/2 llodo l 70 Filo 2t.t"J2r 
1 ~E~6f; ar 38M\: File! Sc:;•ve!' 

.. . i'BM PH/2 tk·J2J. :50 n1• ~WZ File Servr;p 
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SF.LECT \Er:tt::•) Edit hiahlishted Her1. WGEfH <Ins) AJ¡J n~ item. 
DELETE tDe!). · Dr;l~:·t~ :.:2!'!:t:U ih::n(sL tiODIFY {F3) . Ch::!~8e. ~te!li na11e. 
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1 j Sd Operatin9 Syst .. Options 
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Seled LllN Driven; • 
Select Disk Drivers 
Se!ect 11 0ther" Drivers 
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V4.92 We<inesday · 

Se!ected LAN Drivers 

<INS> 

Available LAN Drivers 

.• ACCTO/f ACC-16 Ethernet-BW Netware 2.15 Dl'ive V2.9!}-RIJI !93-21-19 
S/Ethernet AT by Gateway CIIMitliratioos, lnr., V2.Ae r· 
'stEthernet EC PC by Gateway Communications, lnc., V2.: 

Highlight a list entry, \hen press the SELECT ~ey. 
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Selecled LAN Drivers 

~~~~A: GiE<hemei AT hy Gai<l!iay Co.oaunicaiion;, Jnc., V2.AS 
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""1 o_l : "" . 
ConHgure Drivers 1 Resourcesl- =-· :; : 
Ed i t Resource Li si --::: 
Edit Resourte Sets LAN Driver Opticns 
Save Selecticns and Conf--------~ 

Seloct Loaded ltee • 
Load and Select !tea 
Deselect an liea 
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V4.02 Wednesday July 11, 1990 

Selr~<ed LAN Drivers 

lfl: 6/Etliet·net AT l:iy Gateway Collllll.mir:ation~i 1 
D: rt:M ~SYNC (CQM!iCi}l/:) V!, 00 (8808tJ8) 

le: !BM To:-:"n Rino i/2, ?.1 (880817) 
1 ~ ' 

; 

cc.n-;: i!}~l'e Dri ve!' S 1 Resmwce5l ~~-
t:. 

Edit Re::Dut·ce List r-----· --------., 
Edi t Resout•ce Sets 

Deselect an lteo 

lnc., Y2.A~ 

Use the arrow keys to highlight an option 1 then press the SELECT 
\Ente¡·) key, Press ESCAPE to save selections and continue. 
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Availablt: Gpt!ons 

I
Set Opet'ating Sy:;tEil Gptions 
Select Resow·ct: Sets 

!S~!.cd Disic i::·i.\1:1'5 f 

l'seln:t 11 othe~;: DrivePs 
Canfl8ure DriV\:!'5 1 f<e"''"""" 
Edit Resaurce.List 
Edi t Re!i!Jur•r:e S2ts 
Save Selections 2nrl 
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11Ednesday July 11, 199@ 

Selected Disk Drivrrs 

Select Disk Driver Type 

• Adaptec AHA-!54x/!640 Host Adapter ver2.1 
!Bit PS/2 llodel 30 2Bó HFM disk cantt'Ollet• Vl.01 (8810281 . 
!nd!<try St;nda!'d !&'\ or AT Coa¡>. Disk Cor.t. \12.§1 (~1~) • 

,m 
~m 
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Sei2dGd Disk Or·ivers 

·¡se 0' !;¡duslry Standard ISA or AT Comp. Disk Con t. 
Se 1 • 

Se 2 
Se3 
Se4 

v2.e1 tB90B10l 

ca~----------------------------~--------~' 
jEdit Retmwc.e List 

Disk Driver Options 

I
Edit Resource Sets 
Save Selections and Conf----------------

Select Loaded ltem 
Load and Seler.t ltem 
Oeselect an iteo 

. H19 



t 
! ' 

uw lki'l~;';:: 

Se!ect Disk Dt'i'I>:ts 
Select 11 0the::11 Drive¡•s 
Con! isure DI':\ ver-s IR•""""'o"• 
Edit Resourcn List 
Edit Rr:source Si?t5 
Save Seir::ti·Jn:i 2r:d ContiriUe 

Use the a:''t'Oh' k0}'S to hiGhlight an q;tlon, tl)en prr:_ss thf:l SELECT key. 
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!!1 

Un.:: un-;: igured LAN Dri'!ers 

'! !lb 6íE~h¡;rm:t ~T by R~~er,'ioay Coalu.n!n~tinns~ l¡¡c,, V2.AI f 

B: !OH tiS'Y"NC {C0Ml/Wt·i2i V1.iJ0 (88~D00) 

C: IH-1 Ti: k en Ring V2. 21 !88~8J. 7l 

, 



. lilconfigw·ed LAN D1·i vers 

Available LAN Configurations 

;""'!!ll! d F' \ .. ! i ... t.>:=.' S 2a:l3§§11!1i§§Éi§§§§§SI.§!3Eii3!3§§131:jl31§13131§1§1313§ 

1m 
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Availa.ble_ oPtioOs 

Set Ope¡•atins Syslem Options 
Select Resource Seis 
Select LAN úl'ivers 

Configw·e DrivEI'S 1 Resow·ces 

IChooS!i LAN Cmh qurat'ion t 

Ente¡• Set·vet• Infm·matwn 

IRelease LAN Con·figw·ation 
Release Disk Dl'ivr. Cor.fi.gut'cÜ 

ioiednesday 

Use the a/TDfl keys to hishlight an option, then press the SELECT 
!Eñhw) l:~y. ·.P1·es5 ESCAPE to s::tve selec~ions and continue • 
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Uncoof igured Ll-itl Dd vet·s 

Avai lable V~N Contiout·atians 

! i1 iol<e1 Ring Pri!i'Jfy ll:lapter, lfiil = 2, ID = !\2jh1 """ = CCi!ll1 & DElBIIl t 
1: Token Ring A! tern2\2 Ada¡> ter, lliQ = 3, ID = A24h, Meo = CE00h & 04000 
2: TokEn Ring Altet·nate Adapte•·, IRQ = 7, lO = A24h, Hem = C41J0h & C000h 
5: Token Ring Pt·imary Adapter, IRQ = 3, lO = A20h 1 Hetl = CC00h & D800h 
6: Token Rin9 Prioary Adapter, IRQ = 31 ID = A20h 1 He• = CEG0h & 0400h 
7: Token Ring Primat•y Adapter, IRQ = 7, lO = A20h, Heo = C800h & CC00h 

1

8: Toki!ll Ring F'•·ioa•·y Adapte•·, IRQ = 2, lO = A20h, Meo = C800h & CC00h 
9: Token Ring Al tema te Adapter, IRQ = 7, !O = A24h, Heo = 0200h & DC00h 
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~ ~~m ~ Available D¡>tioos _l!i 
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Wednesday July 11, 1990 

.. 

File Server lnfnrma!:ion 

... lsSée· A: G/i:t[:ernet IH ty· Gateway Com1111.micationsj Inc., V2.A~ 
Neiwurk Addr:oss: 000011001 

... ¡SE B: ir<l·i f¡~;YNC ([fY.il/Ci"YM2) 1,11,g0 0Jf~i308) 

ll~t:·:Jrk Addt'E~~¡: ~~0130092 

llli'i Tükon fiii!g V2.21 18808!71 
N~!;¡~mt Addr:'35~;: 0000fí~~3 

Cotil:!nic.:~ticr. &Hers: 40 

. ... 

Use the at'I'O>t keys to highlight the desit•ed field, then lype in the 
desit•ect óet,;, F'l'e;s the ESCAPE key to save selectioos and continue • 

........ .. 

.., . 

Jl.i;l~!l ,:·:.; (': \.) (\'!,'.".(>· :::; El~:SE'l!iiiiiiil§lifl~~!;1!ll1E'i13!.El!3e!!I3!§~~We!!e:;ll!I!3~::1Ei 
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1 Network C¡:<Jf!.guraiioo V4.02 Wednesday July t.l, ·w¡~ _1:49 po :!il 

Pi~~i;;]~;i~===-=-=-~~~~~,_:§f'?@~c;;=:~:~¿~~~~ ~ 
l)Jcoofigured Disk Drivers ¡-;.:;¡;-·~~---~'z::; 1 

1 0: Industry Standard ISA or AT Comp. Disk Cont. V2.01 189081B.~~~~i~ ~ 
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lilcoofiBIH'ed Cisk llri-,'2r5 

Available Disk Confisurations 

¡¡¡ IJ: I S:1D ISK Pft!IUIRY l'erify=(IN I/0"1Ff-; IRII=14t 
1: ISADISK PftiiUIRY Veri fy;Off 1/IF!Fm IRQ;14 

;~i 21 ISADISK SECllNDARV Verify;ON I/IF170il IRQ;ll 
3: ISADISK SECOODARV Verify--ON l /IF171!h IRQ;12 

4: ISADISK SECONDARV Veri fy;ON l/Q;17i!h IRQ;14 
5: !SAD!SK SECONDARV Verify;ON l/Q;!71!h IRQ;15 
6: SECONDARY Veri fy~OFF IfO;mh IRQ;ll 

SECONDARY , Verify=OFF I/IF171!h IRQ;12 

Hishlight a confi9uration 1 ttu:n pt•ess the SELECT ~ey. 
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UO!lEJnS¡¡uo:¡ 2.\).i<] ,S!Q asEataM 
UO!lFJno¡t!JiJ;J N~l asEa¡a~ 

UOlll!WJC·fUj .laAJas JatU3 
suone.mSHtlC!J ¡1apa¡as ~otaJJ\~ 
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'-Al~ fi: GJEtiler(let AT by G~tf:i.:ay f:¡;,-,.~~.unir.:1 1don:.: 1 I~:!:: 1 V2.Ae 
O(tion 2: InQ = 5, l/0 Besr: :: 2Ef.il¡ na DW'l Gr ri!JM 
N!;tu:lrk Addr-ess: ~!00001 

!.AN B: IE1l r ... s·mc (COMl/CGm V!.00 W:':lJ:I[i08) 
O;~tioo 0: COHl: IRQ ::: 4, ID f:.:!dress :;: ~FfJh 1 No DHA, No RAM, No ROM 

1 Net;·!c:i·k Adt!:-ess: !3(~000~}~'~ 

I
LAN C: !ifii T;::-;¡::! R.ing V2.?! WE1J8i/l 

Optior. D~ Token Rir.g Pl'iü:il!'i P.dé!fte¡·1 IRC! ~: 2, lü = A20h, Hem = 
:x:00h & os0i;:1 

1

1 u~i·'-'ül''-· 1~r!r'resC':' •1·.~-~.·.-~:~.:;{~A'f n•.:.-r. " •'t~lJ :Jo 11~-:r.~·'·"l'•l 

Cclir!':uni-:l:tioo BuHtH·s: 4B 

Di~k Chan. !J~ Industry Standat'd E:·~ Gl~ AT CDmp. 
Option 0: IEAD!SK PR!MARY 

!RQ=l4 

Disk Con\. '12.01 18908101 
Verify=ON . l/0=1F0h 

Resource Set 1: ISA or AT Compatible File Server 
Res.:w•ce !g AT Auxil iary i<OM 

~tion 0: Mem E0e0h-EFFFh 
Resoorce 2: Western Digital Floppy Coott'll.ller 

Option 0: IRQ=b, I/0 Base=3F0h, DMA=2 

m 
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Netwm•k Generation Options 

"" ,Se!ect Network Configut·ation 
Link/Cantigure NetWare Operatins 
Link/Configure File Ser.er Utiiities 
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SUPERSERVER ARCHITECTURES 

• 
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Jeffrey V. Hudson 
Vice President, Sales & Marl!~cHng 
NetFRAME Systems lncorporated 
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The business strategy of NctFRAl\iffi is to pro vide a true superserver architecture that combines the 
best attributes of PC's, minis and mainframes, with emphasis on fault resistance, remete control, 

• data integrity and scalability .. Al! this is dorie within industry standards .. What has changed? Why 
·· superservers? And what are the implications? Thes~ are thc.three qucstions wc are going to answer 

today. · · · · 

Computing has .evolved considerably in thc last 4 decades. Thc 60's was thc dccade of 
organizational inainframe computing where everybody sharcd data. Thc 70's was the decade of thc 
organizationa! !l".inicomputcr where peo¡ilc shared data. Thc 80's was thc 'dccade of personal 
coinputing where there was no sharing of data. The 90's decade of network computing takcs. us 
back full circle to one where org!ll'izational computin.g and sharing data is the norm. Networlcs need 
servers in the commerch! computing environment and this evolution requires that the scrvers include 
a very high deg¡:ee of data L11tegrizy. Data has evolved from alphanumeric data and text to multimedia 
with: graph!.cs, text;. immgc· and sound. This requires capacity expansion, increased pr:ocessing 
power and I/0 throughput. Applications have evo!ved from office automation tools like word . 
processing and spre2rlsheetsto !!llssion critica! applications like accounti\'lg systems. This requires a 

· high degree of fault tolenmce in the networking environment. Platforms ha ve. evolved from host 
based applicinions •;vhere mainframes, cluster controllers and tenninals .wcirk together, to 
gcographically. disperse LANs where small LANs repiace cluster ccntrollers. This evolutionrequires 
a high degreepfremote coritro! and security. . .. <:.. . . · 

Everything is chang1ng muchfaster than before because of the speC'.d with which illformatiori flows~ · 
the speed !!t wh!.ch transportaüon operatcs und increased competition. Microprocessors ha ve · 
increased 40 fold in speed in th~ lB.st eight years. · This increase in the rate of change requires that 

~verything be done .within industry standards. I..ANs have evolved f:. ro. m very simp.le me an. d printer 
~haring to larger LANs, where data was shared, to much larger LANs where servers staned to · 

multiply because the se'rvers be e ame bottlenecks. The question that arises. when this type of 
implementation occurs, is how do various users on various servers share files. One way to address 
this business problem is to reduce the number of servers so that all of the·users have acccss to 
common data withoüt chang:ng servers. The .solution to this data management problem requires that 
data integrity, capacity expansion, fault resistance, remote ~ontrol, security and industry standards all 
be present, and thesc requll'ements are all caused by evoluaon. · 

U~ers ha ve two ;.,.choices toda y in servers: either mainfrarnes and minis or PC's . .' Mainframes and 
minis havc ~e advantages of: reliability, data imegrity, good security and capacity to expand. 
Howcver, they are not that easy to use, they are not very flexible, they are :- ·: PC compatible and 
their cost structll.re is much highf;:r than what thc induo~-y has embraccd too .. y. PC's on the other 
hand havc the advant&ges of: ease of use, flexibility, compatibility nnd acceptable cost structure. 
However, PC's were never built to support multiple users so that the reliability and data integrity 
n\'odels are not robust.. They !ack adequate securit.y and adequatc capacity to expand. There was no 
complete answer and this void has caused the emergence of a new category of products that fu!fill 
server rec¡uirements .rmd support cl.ie:u Sf:rver computing. This new category of products, called 
superserve~·s, combines the best atti'ibute.s of PC's, minis and mainframcs. · 

. . . ~ . . . . 

.~· 



-------

A. Supcrservers. ofwhich Net.FRAMEs ~e ar; excelh:nt exllli!ple, provi~c case of.~_se, f1exibility, PC 
.... compatibility and cost fentures of PC s whtle at the sarne nme provtdtng reltabthty, data integritv, · 

security and the capacity of mini~ nnd mainf_ram~s .. The require~ents that were _set forth fcJr 
superservers need to·be explored m detall.. Ftrst, m t~rms of da~ tn~egnty: _da~a tntegnty is a 
gUarantee that data does not change or dtsappear. wlthout nouftcanon. Thts ts a mandatory 

. requirement in a server; Da~ integrity must be gu~teedin the <;PU, memory, bus an~ interfaces 
in the system .. In a PCarchttecture, there ts very lutle data mtegnty guarantce. There ts no parity 
check in the busses and interna! adaptors and there is no ECC memory: · Another altemati v.: 

_ architecture like that of the NetFRAME includes parity checking on al! data transfers and includes 
ECC memory. This is very similar to the way mainframe.and mini systems are designed. 

·. Another criteria is that of fau!t resistance. Fault resistancc is defmed as a case where single f:lilures 
do not interrupt service. · Fault resistance needs to be applied a•:ross the system, and this ;a-ategy 
eliminares single points of fai!ure. In a PC architecture, there are or.ultiple single points of failure. In 

. the NetFRAME architecture, by contrast, there are very few single points of failure~ In fact, almost 
the entire systcim can be made redundant · 

Another criteria is for capacity expansion, both in processing power and I/0 throughpul A PC 
architecture like EISA or MCA is a single sequen tia! bus which is very appropriatefor a desktop 
architecture. The bus that connects the memory system to al! the I/0 cards is the element of ttie 
system that defines the total system throughput. A mainframe architecture, on the other. hand;'has 

· multipie cc:incurrent busses; •.vhich is very good at m~ving large amounts of data as in the ffi!yf 3090 
180E. 'theNetfRAME architecture is very similar to.the mainframe architecture; however;it uses 
386'~ and 486's to implementa mtiltiple concuri-ent pa.lallel bus architecture~ l'bc advanta!ie.of this 
kind of architecturc is that by prurüng branches on the tree, you can stan with a very small, cc:impact 

• 

entry leve!. system · ~nd 8f?W it to a very lar&e complex_ ~ystetri., .The pei~ouu&!lce envel.ope of the 
· NetFRAME and th1s archltectural approach, 1s best descnbed along two dimens1ons: MIPS and I/0 

throughpul · .· . 

· The NFIOO dclivers 15Mb pcr sccond of UO throughput, the NF300 dclivers 25Mb per second, and 
L'le NF400 35Mb per second. · Compared to the IBM 4381 which delivers 30Mb a second for 
$800,000, the NF400 dclivers more than that for approximately $100,000. Similar com¡iarisons can 

· be made to the V A:X family and thc S un farnily where rather than I/0 throughput being the major 
emphasis, the systems deliver very high MIPS ratings. The Compaq SystemPro delivcrs about 8Mb 
per second sustained I/0 throughput. The throughput of a server has been measured by a number of 
objective third panies such as PC Week where they measured a number of different architectures. 
The benchmark showed that with one station active, the results .(•;ere al! about the same, however, 
with 32 stations active, you can see that the NetFRAME clas~ ¡;¡f architecture far cxceeded the 
capacity of.¡¡.ll of the other servers tested. 

The IJO advantage is best chnracterized in dollars per me gabyte per second, and this is the 
fundamental brealcthrough at NetFRAME. The NetFRAME delivers $2,000 per megabyte per. 
second, compared to PC's and minis and mainframes that go up to $30,000 per megabytc per 
second. · 

One of the other criteria we d.iscussed was remate control which was the ability to control a server 
r~so~e without a physic_al presence. The NetFRAME. for instance, does not ha ve a keyboard or 
disptay attached to the scrver. Any workstation on a LAN can act as the console device for the 
server. Bec.ause of this architecture, any PC on any network, even remotely situated, can actas· a . 
console dev1ce for any NetFRAME on the network. In the event that thereis a problem.with either &e operann& syst7m or the hardware, the Net.FRAME includes the concept of the service processor .. 

W" here there 1s an mdependent 8088 that monitors th~:'>operation of the server. In case of aproblem, 

.. '; 



--·----------
-- A._ · · ~theserver acti~ál~imainten<rr;ce ha1·dware and software will tak7 correctiv.e nction, rest!lrt the system 
~ and place telephone calls to user defll1ed nwnbers to report prob1ems ll1_ vo1ce synthesized speech. 

Security is an addition~ criteria and is definedas thc; ability tq physical.l; prot~t equi~ment and the 
· · data. Minis and mainframes use a separare control facility which is .vi!ry expensive and PC's 

. cypically have no security. Neither strategy works weH for servers in the networking environment. 
Security is best addressed by selectively allowing access to disk removal, media, on/off switch, 
cable connections and boards, where you can implementa completely secured system, allow access 
to media orJy, or allow full acce!>Sibility for maintenanc~, · 

- · - ···· · _; c.:-··i::) :';:/.· <: ~--- -·:·:._ .. - . . · · -_ -
Evcrything we've talked about must be done wlthin industry standards for the reasons that we've 
d¿:.cribed. Ethernet and Token Ringare the standards for network interfaces, the SCSI for disk tape· 
and pcripherals and SDLC BJ1d HDLC for wide area communications and NetWare 386, OS/2 LAN . 
Ma!uger and UNIX for the opcmti.ng environments. . . . . · 

. . 

In summary, the evolution of ccmputing, data app!ications platfonns and expansion h~ increased 
. ar.d this increasing .rate of change has ca u sed· the emergence of superservers. . The cri teria for 
superservers that we laid forth art best met by a p:-:xi::ct that was specifically designed todo that, 

· and r.ot a PC that.was p!.aced on the networlc as a server. A number of customer examples of how 
this technology is implemented is appropriate at this point •. Seattle City Ooveniment has multiple 
NetFRAMP.S b the diffcrent depa1·tments all communicating with the mM 3090. MCI, thc telephone 
colnmnnications company w!lere they ha ve a small. number of users but a .very large data base tied 
ii1to their E-Maü system. The puhlic highway authority in Italy which.uses a series of NetFRAMES 
to. conn~ct al! of thc badg~ :re~ders at the ticket gates for all thc highway en trances. Aldus 
Corporation .which develops a number of software products for !he PCinduslly has a.number of 
NetFRAMES spread around the world to control their interna! oper.ations and development The 

á¡temal Re':'enue S~ce, afedern.l taxing authority in the United S tates which uses NetFRAMES for 
~ electroruc tax fl.hng system network. · · · . 

So, in summary, there 1!.\"e.some good reasons that this new category of produi:t has evolved and 
emerged and there are a number of examples of customers.that have raleen 'ildvantage of the 
techr:olo8"Y in their operations. 
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' . w hy a network mainframe 

LúO!'IMiioo. Couununicaüon. Tm»to-aetion. · 'I'hesc 
are c-rilital m¡uiremml:l for busineSII succcss in lile 90S. 
In 81! IQIII ol increasing glott!.l ¡:ompeútion, infonn· 
~ti~ 117Siem ~lílil 111.b Ídd/Íy WUI lliAP' lM 
succ:ess or failurc ol bus~ for yean 10 tOI\lO. 

Today's lrellds in inCormation ~ro.'mology define thc. 
J.¡t.Jldsc¡¡pe en wl1ich winnL'!g Slnltc¡¡ies for !he 90s will • 
prevail. Innovalion In microcomputer redlnology iS 
accclcn.ting 1ll provide cnd-usors unprccederucd ~vels . 
oC spccd. CCOIIOIIIy and ease olusc: Netyrorks are. , .• 
evolving 10 accomodaic volwncs of data and , · 
conncctivity options unbeard of justa few years ago; 
And new product cyc~ are sll1lnening, highlighting tlíe 
irnponanco of Sllllldanls, scalable architcelllrcs; and 
lastill¡ val!». 

~ The Best of 8oth Worlds 
I'RODUCT !l\TFORMA TION GUIDE 

--------



why a nctwort mainCnunc 

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

At !he in!U~ oflhese trends, pasonal compulel' 
networu are emerging as tlíe strateg·lc irloonation 
syslelllrcsource of the 90s. Workgroup bt'.sod PC · 
LANs inltially purcha!:ed fa- Wmi!PC ror.nectivi¡y are 
now pc:rva.sive, growlng rapidly in boti1 size and 
soph.istication. As !hl;; growtlt sprend,; or¡¡S!ÚUitionally, 
such netwolks of'l'cr compdlL'lg advamE.ges fcrr 
entapriz.e levoi Ct."lffit1'lunk.ati()fl5 and distributed data 
processing. Wi!ltlhe growin¡¡ avai!allilil¡· of LAN 
based dcvelopment tools and applica.tions, 
"downsizing" ol minicomputer and mainframc systcms 
10 thc LAN is taldng plaal with dnlmatic results. 

As PC nctworks assurne lhls SU'a!egic role and beoomc 
mission criticalln narure, networi: uptimo, lntcgrity of 
data, managability and growth beoomc evcr more 
imponant faciOrS. Network compu1ers supporting such 
LANs must meet !he levels of pc:rlormance, fault 
IOierance, and mana¡¡ability demandcd of such a 
strategic computing environment. Additionally, in 
rdcr 10 in~egratc wftware and _hardware from multiplc 

don, such network computcrs mi.ISl support. 
r.andard PC LAN opcrating systems, applications and . 

·nctwork hardware. · ·· 

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

Rccog:njzing !he missiori critica! nsture of PC LANs. 
· NetFRAME Sys:ems, lneorporatcd introduced the 
. world's fl!'Sl family of superser;cr class compu1ers in 
the fall of 1989. Thes.i: systcms, ~feired lo as n-.t·••ork 
rnsir&amcs or 'Ne<.Ft<AMEs•, offer a new generation 
arcru¡xrure des;gned especially for mission criticaJ PC 

· LANs. They combine tl;e performance, scalability and 
fnult to!c:rance feJltures of minicomputers and main­
[l<tmcs with !he fletibily and price advamages of PCs. 
They sol ve Lhe capacity and network managemem 
challengcs of rapidly growing PC LANs, and are Lhe 
ideal plalform for minicomputer and mainframe 
downsiting. 

For corporatc MIS dircctors, managers of LANs in 
depanmen15, or small business managers. the 
NetFRAME family presenl5 ncw computing options: 
smoothez, easier LAN growth, beuer control of dis· 
tributcd LANs. and revolutionary price/perfonnance for 
!he most dcmanding applications. The resuh is faster 
and more cost-effectivc implememation of strategic 
systems and, ultinuitely; "new levels of organizalional 
productivity and business conipetitiveness. 

;:ta Easier L.AN · growth 

~ Better control of distributed LAN s · 

i:t3 Revolutionary price/perforn1ance · 

· ~ Mainframe class.fault tolerance ·· 

~-----·-·--·-· --~------------
PRODUCT INFORMA TION GUIDE 
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Figure 1·1 Superscrvers 

Lüormaboo. Communicarion. T~to-actioo. Thc$e 
. are crilical rcquiremCIIIU for businC$8 success in the 90s. 
In an III'Cila ol increasing global c:ompclition, infonn· 
IUÍOili)'S!IW iaWlaii'MbiS milde !Oda~ Willlhllpc 1M 
sucCcss or failure o! businesscs for years 10 come:. 

Todny's trellds i:J infonnation tcchnology define the 
landsczpo on whicb winning stnUegies !or !he 90s will 
Pf"Vail. lnn.;:NNion in microcomputer technology is 
acceleradng ro provióc end-usen unprecedentcd levels 
of spccd. <:;ccoom.y and = of use. Networb are 
evolvin¡¡ to ~omodaiC volwnes of data and . . . 
connectivity options unheard of just a few years ago. 
And new product cycles are sllomning, highlighting lhe 
irnpon¡¡r.ce of ml!llda111s, ~ble archiLCclllles, and 
!A:;¡in¡ Vlilll(., . 

The Best of Both Worlds 
PRODUCl' INFORMATION OUJDE 



Figure 1· 2 Ne!FRAME NF400 

WlÍy a netwOrlc mainframe · 

Departmealal LANs 

For a small business or dcpartmelU wllere L.AN growth 
and uptime are imponant considerations •. an entty-level 
NetFRAME is the ideal altcmative 10 one or more PC 
class servers. For theie L.ANs, a NetFRAME can offer 
greater reliability and capacil)! !han PCs, 81 a lower cost 
of ownerlihip. ~ L.ANs expand, !he NetFRAME's 
input/ouq>ut (110) and storage capacities keep pace, 
offering performance scalability without the 
administrotivc burtlen of m u! tiple machines. 

Server Consolldatioo · 
.PC LAN growth is oflen characterized by l.he prolifer­
ation of PC class servers. Such piecemeal deployment · 
of resources can lead to overly complex LANs l.hat 
have low rel.iability and high management needs. 
Ne!FRAME provides. for the flflit time, the opponunity 

· to approach LAN growth on a site·wide basis in which 
the deploymcnt of LAN resources is centralized to yield 
greatcr cccnomics of se ale, lower operaong cost, easicr 
system managmcr:t. and superior uptime. With suppon 
for up to eight LA.Ns and leading fault tolemnce 
fc.amres, onc NeL"RA.ME can often consolidate up to 
eight or ten traditional PCs. 

Mainframe System "DO\l11Sizing" 

The Ne!FRAME family is l.he flflit viable altcmative to 
minicomputers and mainfram~ for business critica! 
app.lications on PC LANs. NetFRAME computers offcr 
gigabytes of storage capacity, mainframe-level da~a 
integrity, and unprecedcnted fault tolerance and 
security features. Yet, a Nc!FRAME 1s significamly 
more c6st-cffective than minis-and mainframes and 
provides more flexibility in expansion and soflware. 
Funhennore. the Net.FRAME, sincc it runs st.andard PC 
LAN operating software, is superior to minis and 
mainframes at integrating PCs on a corporate scale. 

New Higb Proouctivity..·Applicalioos 

Over the coming years. the true power of LANs will be 
realizr.d in ar. emerging class of new organizational 
applic<'lions: imagc systcms, füing systems and LAN­
based orr.ce systems will bc<:ome thc buckbone of 
busmess operallons. Ne!FRAMEs, wil.h l.hw abliit)' 10 
move largc e.rnoum.s of infollllation. are the id~l 
plaúorms for e.arly adopters of such le.ading cdge 
tochnology. 

L, short, me Neú'RAME family is designed for l.he 
netwod.s of lile 90s tllat will specd infonnation tranSfer 
and shMc:n dccision reactioo times. Use of 
NetFRAMEs willllelp businesses gain and lceep a 
competitive ed¡¡c for years 10 come. 

PRODUCf INFORMATION GUIDE 
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Market Segmentation · 
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Server Market 
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Multi-Processor Architecture 
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HIERARCHICAL BUS STRUCTURE 

; 

.--"'. 

' ... 

• Use Multiplé multiplexed data buses to achievé high throughput. 
' 

• Buses gets slower and narrower as it travels down the hierélr~hy · 

....... 
- Processor Data Bus . "" 50 MB/sec 32 bits wide · 

- Cache Data Bus 200 MB/sec · 64 bits wide · 
' 

. - Memory Data Bus 100 MB/sec 64 bits wide · · 

· - 10 Data Bus 100MB/sec 32 bits wide . 

-OS Bus . 25MB/sec .· 16 bits wide .· 

. ' . 
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-· NetFRAME's -1/0 

$/MB/s 
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ARCH~ECTURE 

Multiple independent Processors with Private Local Memory 
comrnunicate with each other through Shared Memory · 

• System Processor 

• 10 Processor 

. • Service Processor .· 

• Application · Processor 

NdFI{AI\U: Syslems lnc 

25 M Hz lntel 80386 or 80486 

16 MHz lntel 80376 

1OM Hz lntel 80188 

.3-3/50 MHz lntel 80486 · 

1 
. 1 

-
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EEK 
What Makes-A Server Super? 

E 
. .- . Bv ANNI KNOWliS 

very com.,u_t~r generation needs a 
"sup·er" something. First there was 

the supercomp\lter, · then the super­
minicomputer, theri:-falling some­
where ih between those two--the mini-

.percomputer. .C!w, chrre is che auponerver. 
Just u che concept of clientlserver 
computing' wu . b~in¡; ro 
!.OWld fa.mill.lr, thc sL'l!ple S<:rVet 

haS b~ eie·.-~ted to super auN.J; 
h il ~~ new ·machine 'IArirh new 
fc:atui':$ tl1.1t: .like most of its su­
per prcd=rs, crosses com­
puror ar<gorics and promisa 
mo"' bong for tbc buck. 

Moat aupcncrven are bucd 
on lntcl Corp. '1 80386 and 80486. 
microprocéuono büc they are dc­
aigncd and con&¡ured wich muJ... 
tiple pr<>e:CNon, a high-ipccd ays­
tem bua . and mainl'nm~like 
(roture~~, cs~y hi¡¡;h-through-

. pu,t input!Ou!ptJC mech.uilim-; and 
dak •rrays. · 'I'hat IWikó>i ··~pc•·­
scrvcn "more expandable >nd 
aa.l•ble" t1w> chcir pcrsona.l com­
purer COWlttrpam, ..Ud uurie 
SttoOlth dir-:-ctof of prodüct mar .. 
' -i:1g "' Compaq Cornpurer 

.p .• thc HoUJron-b:=d mal:cr 
.~c·S'f!tcmpro aupcrserver. 

Mlllll1 ~. IJllll! MDNI't 
Bcing •bk to hook up more pcr­
sorhl ccmpuccn to che scrvcc for 
less mOl'-"Y is wbat multiproc<:~.t­
ing, diU. =>ys and inac:a.scd 1/0 
throug~put mean for most net· 
work xrumagers. Stevcn Brunner, 
for exa.rnp)e, W6:il using Cori1.­
pzq'i Ocskpro 386 as a 6le scrvcr 

• at Filh Engineerins & Consauc­
tion lnc •. 81111111« u ·JCnior nian­
ager o( computer ICt'Yic:a for 
Filh, a Houaton company that 
builda petrolcum and chcmical 
pro<cslin¡¡ planes. He wu limitcd 
to lOO usen by thc systcm'a opcr­
ating lymln. But with NctWare 
386. a loca.l .,.. netWOrk opcnt­
ing !l)'lltan from NovclJ tn~.: and 
Compaq's Systimpro, BNMCr 
mntúally will havc 200 woiluca­
tions . rw:nún¡ a macnW.s rn,¡n.. 

agcmmt oppliation hookcd up 

to thc 'Y'~""'· 
11SU~~ are a bridge be­

twecn p.-<wnal computa ccch-

nology ancl tbc minlcompUtcr diak tochnology and. likc Com­
world," . ..Ud Gary Tanntlno, paq's Syatcmpro; cnsure data rcli­
produa manager for AT&1"s ability thtough such feaNres as 
StarScrvcr E 1upcncrvcr, which clrive mirroting, which .Uoutcs 

· was introduocd last month. hall' o( each drivc to minor, or 
"Supcncrvers are hybrid pcr- bock up, another clrive. Othcr 

aonal computen . and main-. I)'IICmS, likc AT&1"• ScarScrvcr 
framcs that arc dCsigncd from E and tbc NF linc of aupcncrvcn 
che groWld up to be· acrvcn," from Nctmmc Systcm.s lnc .. an­
said Thcodore Manakas, acnior otbcr lllpmcrv<T ~tan-up, bascd 
vice presiden! of sales and mar- in Milpiw, c.lif., ux error e 
kc<ing at Tricod Sys:cma lnc., a rcction lDCI ~ technology 
SUper1!r\'Cr StJI't-llj> baacd iA lhat lpoG and COI'TC<U single-bit 
MiMeapolis, Minn. cnon in dato. 

lf rhcir multiproccsain¡¡ lDCI A 'supencrvcr'a 1/0 capability 
throui¡hput opabilirics clistin- is what placa it in m.infnme 
guish oupencrvers fioom personal tcrritoty. , "The di11'ermcc be­
computen, what distinguishn I'W<Ctl a pcnonal computcr and a 
thcm from tminli-amcs. ~ mini- minicompUtcr or a rnainframc il 

• computen is pricc. Ranging from not horxpower, it's input/out­
$16,000 to 145.000. su¡.ci.cncn pUt." said Frank Dzubedt, p,..;.. 
are CIOit-df'cCtivc alr:Cmacivcs to · dcnc o( Commllllicationa Nct• 
thar bi bmbrm.' .· work Atchi lnc. ul . ggcr . . . tcets , • cons Mg 

Compaq'a Syatcmpro,. (0\' 6nn in Washington, O.C. 
cxamplc, concalna • 32-bit lntcl- - A¡ain, thc diiTcrmce is thc 
Ugmt Orive Arra y controllcr prke_ ofthc cquipmmt. Thc co11 
and can be configured wiih two o( connectiDg a nctwork of per­
lo four drivc amys, Orive or- aonaJ computers to an iruullcd 
rayo conncct mulciplc disk mainframcwould be abour chr« 
drives and record scctions of titncs che price of rwo or thrce 
data on each clisk-rachcr than hi¡¡h-cnd aupcncrvers, accord­
purting it .U on onc dio k-iD tho ins to Tom Glassanoa, ditC<"'Or 
data can be acc .... eci m u eh more o( ·marketing at NrtFramo. 
qwckly lmr. Superior 1/0 was tho dcciding 

ENSlJl\ill IIEI.IAl!!l.ITY 
Most .-;upenervm. l.!K ~i.miJar 

/6 

f.,cror for Keystonc Providcnr 
.Lifc: lruun.ott Co .• according to 
Les Lapua, vice pmidcnt of in-
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forOn~on sc.rvices at the Bos. 
con-ba.sed ~ompany. Kcysrone 
was nmning a specia.H~t-d inJIJr ... 
1nce applkation th3t m:t-\.''l!ains a 
d:it.lba~ en, a.nd p.:::fc:rms all 
relaccd processing of. the com­
p:my's in.sur;.nee po!Jdes. Key·~ 
stOne wO!nted ro p!'C-(:O:'!'i~ ovr!r 
100.000 policies w;rh thc appli­
cacicn, buc it had hit > linúc of 
6,000 usL~g a 386-b>S~d ¡>.c;-.onal · 
computcr actins u a tile aerver. 

Keystone cvaluated a Net· 
FrarM su¡xnerver and a Compaq 
Systcmpro, and con~idcrcd using 
a Digital Equipmenc Corp. VAX 
6210 that wu already inscalled al ·l· 
the company. Thc· fully conJig- · 
u red NttFramc NmCd ouc 10 be· · ,.,: 
thc most expcnsivC .. IOlution, buc ~:. 
Keyscone chOse ic, Lapucz saill, 1' 
bccausc ic p.Ovided "che fascac 
throu¡¡hpuc." · 

Jliilll·111E w arMES I'IW1 
·~~ supcncrver ach\~ves iu 

110 <'lpabilicy varics from ven­
der to vcndor. Tricord'• Pow..-.. 
Frame serven. which ~ all 
b~cd on !nrél's 486 düp, ~ 
c.1tc ;; 386 chip ce l/0 proceuing. 
Tho !J>tolli¡¡mt ·110 ~'•""""""'· 
dcvtl"ped by Tri.;oed, ·¿., ,.._,_ 
die a,ulcipl~. ;mwW..O... 1/0 
opmtions 10. mul!iple chonncb 
and, throu¡b lbcm, 10 multiple 
disk driWI. lilac!! ayatem can be 
cc¡¡figuted with .multiple 110 
prC'1ct~r•on. 

Moat tupcfleiven ·use a pró-­
priecary hish-ipced bus. nic 
Powerframe, (or cXamplc, C'On-o 

<>in• a propri<Ury"32-bit; 100.. 
mego byre-¡xMCcond bw called 
PowcrBus. NetFnmc scl4 ics 
NF series of serven with a pro­
pricury bu> thacrwu 12.5 mcs•· 
byt~S ¡xr sccond. Thc Scar­
Scrvcr E has m intern::.l bus 
st:-ucrure tltat is actually rv;u (Yf­

·b;~a bu;es and one .'.,2 ... bit 
.. , but. AT&T claimz ti;c 

con6gur"tioo is capabl< of a 
267-mego!>~pcMCCO!Id sus­
cai.N!ble {bta raic." 

MULnWJ!l:EII&ORB BY II!ISIIIH 
Bcside~ hlgh 110 ppabilities, thc 
feaNrC mal dislillsWahcs supcr­
sérvcn is a multiproccnor con­
Gsuration. ID ~ce, IDccmational 
Data Co'P., a markec n:scarch 
6rm in Fnmint~bam, MISI., dc­
&na aupcnervcn u "muiQ.. 
proccuor ocrven bucd on a ¡xt­
aonal r.ompurer hardwuc 
plañonn," ..Ud Susan Franklc, 
an IOC racan:h ..Wyat. 

Multiprocaling allows cicbcr 
multiplc ,;!len or multiplc pares 
of • single tiiU's prognm <o be 
dividcd •mon¡¡ severa! proc .... 
:sors, mili¡¡¡¡ overall prOCCSiing 
times (.aste·¡. h a.lso incrc.uc:s rdi­
ability: !f c;-:.e pro-ccaaor faib, tht: 

..-: 
-·Á/ 
··'!' \.... . 

othen kccp working. · rcm/2, Microsofl Corp. and 
Muliiproca.•ing is transpat-· IBM's late>< ond moll powerful 

cnt to _che user, accord.ins·· ro mic:rocomputer openting lys­
AT<lcT's Tanntino. "11 simply . rom, is no< ycr in widcop~~:ad 

·muns mon: usen wiJJ be ablc to use, and applications for it '"' 
be anached and thcn: will be rdacivcly scucc. 
bencr n:liability," Taranrino· :Thc Compaq, NctFramc and 
'uid. A ncrwork admin.isulicor Tricord · ay•«rn~ .U will run 
. ~ cwcak thc >atiwan: for be<- OS/2 LAN Manager ¡nd No­
ICt pCrformancc, be uid, buc- vcU's NccWm: 386. NttFrome 
en won•, bow ir. will offcr an u~yet~undctcr-

Cum:ndy, bowevcr, multi- cnin.:d fom• of Unix in 1991; 
proccSsing technology is not as Comp•q ¡nd Tricord cumnt!y 
bcn:dicia.J to sUpcnerver pcrfor- offer a vcrsi("'n of Unix Systcm 
IIWlCC u ic · could be. Whac's V from Th' .h::o: Cruz Opcr .. 
rnissing, according to Tricord's ation, Sañt.i Cr1.u, Có)lif. And 
Manaku, is sotiwan:. As a n:- A T&T seUs t:tc SnrScrw.r 1: 
sulc, Triccrd scUs mosdy wU- With Unix Systcm V. il'. ¡j, 
proceuor vcnions ofitl serven. AT&T u¡d Tncord pn~vid(' 

'"MuJtiproc:c:i~lng software isn't symmcuic multpro.:(':.si•le;. u; 
as ready u it shoWd be:' nid v:hich c:vcry ¡)zocc~s:'r •= C<"jl.:' 

Manék:u. "'Mere specitkally, · and cm peñonn the v.mc ''·~·k .• 
OS/2 is. lace." O¡x;.,cing Sy¡¡.. undcr Unix. 

- ------~-------------------c~.N" ~~~j 1:1¡• CW P. t! . ' ;;. i~ .. 800 CoiMlnfy Orlw. ~ NV 11o.10. ~ ~ C{)tA(UHICAT'tON'J.'/t1:1K - ~. 

¡; 
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ANs typicall~· grow in· ! 

crem,,ntally. That's why so .Super Server Cost Comparlson 
many 'corporate networks 
end u¡i a hodgepodge of 286 
servers. 386 servers run· :::.llfHtlrret/ = 10 _.,... lretompro NetP.- Nr.aoo · 
ning 286 software, .386 :::;;=--~==----...:110=.;:14;;0:_ ___ ...::;1f1710::.:.;:.:... __ _ 

; servers with full32·bit network software. · Qty c.ot - QtJ Ceat total Total 
. : and a smanering of 486 CPUs rtmning 
: who·kriows-what. That's also why corpo- 1410 Uolla 4 SI3JIIS $52.7so. __ z __ us.....:.m_,_I5.....;1,_1198 __ 1;.........:...$4...:S.SOO __ S43;...· ...:.soo_ 

. ·' rate connectivity managers are !creed to Dlak . 4 $5,550 U2,200 2 M,M l1S.991 · 3 18.700 $26.100 . 
! reckon with myr!id file, comm~niczticms, .:...:.:.:... ___ ....:.__.,:::::.:...::::::.:.:.....::.:.:......:::;:;:.:.:....;.;.;;.;.:.:........:..._..::::;.:.:...::..;;:.:.:.. 

d · 1 *-J 4 $0,375 $25.500 2 121 M 143.998 S SII.SOO SS4.SOO :- an ·spec1a -purpose servers. · ¡ .:.._......;......; ____ ......; __ ......; ___ ......;' __ ...;,. __ ;._...;,...;.;._......;;.__ 
· :. !'ve often thought that. most si te·" 

1 
lolelwolll 1/0 8 $801) $0,400 8 $1,295 110.360 7 ts.OOO $35,000 

~ could benefit from an integrated sr,·vcr 1.....:..:....:.:.:...~_....:... _ _:.;.;.;_:.::.:.:.:.....::.:.:......:..::::.:.:....;.;.;;.:.:..:.:.:.......:..._..:::::.:.;....::=..:.:.. 

• 

· 1. that runs PC networking software and de~ 01118,110 tSl10,1114 Ola,!OO 
; livers the performance. secudty, and in· 

1 
llloeootlll w.oM tao,071 11/l .. 

tegrity ol a mainframe. but so iar\¡h" '¡ !»!oeoaatO<I ·. O'M,IU HC,2A · UH,lOO 
big-CPU vendors' LAN support íal~s r.,,., 

. short of what's necded. · ¡....:..:..::..:..___ ----"------------------
: Hap~il;.r, my ?cn¡!'es.;;.r~ rno•Jinf; dÜ:¡.. d f;'! Mbytes of _fu'\!v!. .etr.;ht net~::orlc in· ¡ sy::.wm_ IJO between the U.O processor~ 

er _lO bau!g reah.t::d \·,:tn the r:r.~worl; 

1 

t:...'nac~ cards, ¿¡;1(12.~ Gt1ytes of di~lt stOr· . <md rr~au¡. SY(·t~rn memory. A recerlt tesr . 
' super-servers from NctFr:'lmí: Sysr<:·nls 2-g:e. Keep in min!i that ;,;rld) a cor:Jlvm~ .. ·¡. phti.rtg tht Cnmpaq agafust th~ 'NetFrame 

lnc. and Compaq C_omp~\ter Ccrp. !BM's · tion can sup:)o:t 600 tu 1.000 PC '=-tiemr:. i.'lclicated thé1t whlle both maintained the 
· recf1mly ~!wounce<j 25-·MHz PS/2 f'<'!odr.! Each mr.1 PS/2 M!idd 80 supp~r~s n 1 ssrne hlgh 110 1evel91 Netframe did so 
; 80, wh~le. not ~ supc,rse!~·er per s~. i!bo is r:::J_;.~imum ~6 Mbytes of rnemory, so fuur j ·w:ith less iinpact on ~~e c~nttal. CPti: run· 
, a step m the nght dm~cuon. un.;ts woulG b~ necded to meet the rrE~!1!0oo ¡ nmg at 6 percent utili.tauon as compared 
: Don't mimke a superserver íor a ry capacity (see table). Compaq's Sys. with the Compaq's 25 percent utilization: 
' racehorse. though. lt's more of a Clydes· tempro allows a maximum 1.6/l Gby¡es of · 
: dale: lt's not how iaat ir goes .but bw disk stora¡e in its chaaais, so two units COIIIPLIX ICONOIIIIICI 
¡· much it can pull that counts. · would be required. Tbe NetFrame meets To determine the retail prices in the 
: Superserver> can handle many more al! requirements with a single unit. table, !'ve added the least amount oí disk, 
i client PCs and deliver far far more stor· IBM's Model 80, wben equipped memory, and l/0 lo the standard base 
i age than today's existing servers, but with blis-master.disk controllers and net· ·units. Current discounts íor the IBM PS/2 
i evaluating them is o o simple matter. work adapters, comes close to being a su- Model80 are around 30 percent; for Sys. 
1 A key critericn is economics: know· perserver. ano LAN administrators are tempro, around 20 percent; NetFrame oí· 
! ing whether it makes financia! sense to comfortable with the PC platfonn. In· íers no discourits. Given tbe number of 

consolidate severa! smal!er servers into a creasing capacity means adding another considerations, .pricing superserver con· 
larger central one. A common base !in e íor PC server. and repl.acement components figurations can be justas complexas eval· 
networ!\ servers Í5 a 25-MHz 80386 CPU. a.r~ readily available. 1.:.1tini performance. : 
about 300 Mbytes oí disk sto,.age, ond n Compaq's EISA in1piementation For instance, in large metropolitan . 
Mb)'tcs of RAM runnin¡: NetWan.:/~~.SB. uses a custom memory/CPU bus that :;::- areas, real est<He rei1ta.!scn:1ti'ibute he a vi-

A supers.rverwith an adva~oca l:uo ¡ commodatcs twc 33-MH: CPl!s. The ad· ly to overall budget. A site with severa! 
design. such .1s E:-:tr.ndcd lnG:.;stry St:w· ~·ar,•.:·~d EiSA bwHnastt:d.ng disk control- ht~r,Qr¡c;d users configur~ ., .. ¡!h standa1d 
d;¡rd Architecture (F. ISA) nr Mic;o Ch::¡1· ler ¡nterle!!.ves d¡;,;: rend:.J a.:1d writes for ¡ :386 s~rvers requiree al..rnost a dctt'n file 
nd Ardlitccturc (M CAl, ,1:~d :>evcr;d hu:1'·. f high throughput. Tbe Systcmpro 2d· , ~;er..•cr~, plus a!l the l!esoci:~tfXI 5;!pple­
mastcr liO cards can dc:1t:!c or n!plc· th::t 1 drl:::;!.e:.; 255 !ríl·-:.·:es o! memory. ! :m:ntt.ry communicttions :;;e!"v~rs. con­

. c1'ip~city. To e'Í;du.He th~·_mo;.t po•.::(~dul i NetFr;;mc's ct:;;tcm !KJS architectli!'C ! zr:lcG, power supplies, wire racks. t;lpc 
servers. I S{'[ an arb::rgy i::r~et cap:!~jt_:.• l offe:a very high perfcnrt'!r:c~. bal:1ndnij ! dri•:t::; 2nd so en. Thl;¡ ~~d~~ up to qu:te a 

1 (! 
' o 
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bit of office space .. ~ ain¡le aupm~rver against the po~sihility of having a aingfe 
require' a fraclion of the ftoor space, air pcint of failure. has its advantage .. ln our 
conditicning, tf.·:urit¡•, ~nd cabling. cor.figuration, if one Mode180 ¡on doWII, 

The initd hardware. cost of rlc!· only one,.q\Wter of l~e user1lose aer· 
Frame app~;m·s high, bat tlle multipur- vice. An outage with Compaq would .el· 
pose 110. nclap\er con\ributes ¡¡bottt fcc\ h3ií the users. ~nd the NetFmne 
$25.0CO·to the ·miance. Given its repon· brings everyon~ down when it fails. 
cd rx;rfonnrmce st~tisT.ks {sud¡ as ils None · oi these sy:Hems offers com~ 
sho·."ling ~g3ir:ut "the Syst::=mpro}, fewer p!et~ hardware fau!t to!erance. An inter­
i/0 adaptcrs m~y be _rc5u!red. wirh Ne!- n¿¡J componerH failure re(Juires bringlng" 
Frame; ·the ta:get co~:uguratwn wc-uld thc :;crver down. Th~ NetFrame svstem 
need as fev1 2~ fou:~ imáface card:1. <h!:5 s:.rpport amomntir. switching tOa re-

. Thou¡¡lf NetFrame doe>n't discoum ilatd· dundtnt power supply. but sooner or lat· 
ware ;:et. th~ cot-rip~ny Ma just ·cut the er, repairs mu!t be made: 
price of it5 lov;.end Nf'-100 and the 380. Fewer serven, on the other band, 
Mbyte di>k drives, and reduction~ on the means iess software· mJintenance. ~pie 
higher units aie to be expected. · · costs remain high and continue lo in-

. Other variables are harder to plot. crease .. Any reduction in a tal! costs pays 
For instance,-l'm trying to plail my LAN extra dividends over time. Also. With net· 
expenses fcir next year now, and 1 don't work operating systems such as NoveU's, 

1 
know how much software will cost be· which doesn't have a strong distributed· 

· cause Novell and others have not re- namin¡ se·rvice (as Banyan's Vines don) •. 
1 leased ·a pricing policy for aervers With ' distributed applications create the sort of : 

1 
more than 250 users. maintenance headaches that encourage . 

This is arare case oftechnology mov- consolidation. Also, application software 1 
1 ing so fast that tl\e marketing folk.s-and metering encourages pools of single-user 
1 their p:icing structures-have been left or server lic~nses. When more licenses 1 
¡ behirid.' ln fact, a Novell representative are pooled. fewer licenses are required. 
1 recent!y claimect that there is no dernand redudng total systems costs. 

l

j for a Netware/336 !icent;e for more th>n As 1 said at the outset, superservers 1 

25C users. But corpor;;tions are budgeting ~re starting to show. which means that 
now for ne.xt ye<r. and.it takes vision to the morket is heating up. Stay tuned. a / 
!lee tlow t!us uemnnd Wlii take sh~pe. · 
· '"fhe cnn~ept of con~oEdation, the es- 1 

sence o! the super&erm. is itse!f not cut· fJS~J ~ is manager of encl-uaer 
and-dried. Config11ring mm·e servcr> ior a . computing for a Fortunt 500 company. 
given u~e;· po:~"!ation. a iafegnard of-¡ He can be reachtd at GG UNNERSON on 
fered. by th' ;Lilvl aitd Compitc¡ t'Xtits MCI i'v!.ail. . . 

. . . .:, 

1 1 
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-Superserver lets law· firtn 
centra]ize nets NeiFRAíVíE's NF300 has 

simplified !ocai net administration and e!iminatcd Sl3rver bottlenecks. 

By Eob Brown 
Sor.icr Eti~:cr 

\HS!Il~GTON. D.C -'file 
dawn of 1h"e "supe¡sen·cr era'' 
•rr¡'ved ¡'•u·t In dm· e f"'r ·• !•!r·tor •·" ;¡ " ••• • • ..... u ••. , fj. 

law firm here, which rcccntly 
instalted a NerFR-\ME Sy:aems, 
lnc. :su.perscrver to s!rnp!ify 
managemen·t of i!s expar:ding 
local-area neiworks. 

Verner. Liipfert, Bernbrd, 
McPherson and Hand. one of · 
:ietfR.\ME's first cuswmers. · 
lnstalled a midslze Nf'300 sys· 
tem to replace four personal 
computer·based Noveil, lnc. file 
servers at lts· headquarters here. 

NetFR-\ME, a Sunnyvale, Ca· 
lif .. start-up. announced lrs fam· 
ily of superservers last fall 
("NetFRAME ushers in super· 
server era." NW. Oc1. 2. !9ii9). 
The machines haye mü!tip!e 
processors and a mainframe· 
!ike l/0 architecture that el!mi· 
natcs bottienecks :tisoc!ated 
wi:h ·tradit!cnrd network file 
serv.zrs. 

Verner. Li!pferl's NF2,(HJ has 
. enabied· it to centni!ü~ 'md sifí¡u 

plify LA~ adm!nlm~iion nnd 
centra!ize app~ica!ii)í1S o:: on;! 
ser\'er so user~ do no! h2:1it to 
AH>:ess rr:u!Ur,ie th:vif.~;:; to 
retrieve files or data. 

The NetFRAME·based ner.vork 
runs Novell's NetWare 386 net· 
work operating system and sup· 
ports about 200 personal com· 
puter users locally and another 
23 users at three remole sites. A 
varieti· of appllcatlons are sup· 
poned. including word process· 
ing and data base management. 

~--L~:i'w firrn takes supers~;wer plunge , 
· · ~!.-~v~l . 1 , WaShington._ O. C. 
1 ·---:-- . . - · ~m' t>lttl'l-9<: 

NF:~;:¡¡) 

Nt!FHM,;F. 

The firm a!so expects to take 
advantage ·or ¡he superserver's 
gr-e;uer _pr~cr:~-sing powe:· to SU!F 
port_ CPl!dim~~sh·c r-.pp!ications 
t<uch as ¡mas~ process!ng, whlch 
!s a-top pri:iíity. Ne:-:t yet:r, Vem~ 
er, L!!pfert ~;xp~r:;~ w bc.gin to 
tr:tnsfer iq~:.!.l booltS !nto networ!·\ 
f"i!es in .an eff0rt lO srlve precious 
iibrarv SD:!CC. s~ld .-'\va Davis, the 
Pr:·m·~~· r;.~.n·,;;:d·: m;¡n~\.ger. 

"Wt v::m1~d to bcgin running 
more advanccd arpliclilons on 
!he networl1. 1nd •hat meant we 
had to expand beyond four ft!e 
seners ... Da vis said. ·we had l 
choice between adding another 
body to hc!p me manage the 
extra file servers or buying the 
NetFRAME svstem. So we went 
with NetFRAME ... 

Now if Davis needs te instail a 
new l'erslon of a program. shc 
simply loads il onto the super· 
servcr, rather than upgrading 
e~ch network server scattered 
nround the company. Similarly. 
8.dminlsrrn!lon of the net has 
been made easier In that D~l'is 
on!y !;as to back up files. on one 
ser1·er instead of four. she said. 
· The process of transferrlng 
users from the :-loveil servers to 
the NetFRAME sen·er ls nearll' 
complete and has gone smooth: 
!y, she sald. 

Accordlng to Jeff Hudson. 
NetFR\ME 's l'ice-president ol 

· sales and marketing. Verner. 
· Lilpfert is typical of the type of 
customer that will use super­
servers. "1 Clil it the ·expanding 
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LOCAL NETWORKJ~G 

-- ·p(;-e,\~-cnv!roilm0!!C-"-uu!.bO!l- -rni::Di!lt\~. D:iV!~ s:1iCCTh~ ñ·rm--:-So!l:il Computef.basctfsCr\·~ ~~ -------~-­
sair!. "Tiler l;;¡~·o ihe rw;,d !o canr:üi':1fford much d.ownlime "Verner. Liipfen rccognized 
c~p:lnd.di:;k c·:.q1:irily:::nd gro"· .. sincr lite r.etwork is Integral to · thal its network is mission-criti· 
lile nuE:ber of PCs ol!'lilci;· ncl· 'lile bw;iness. shc said. To guard cal." said ~elfR-1.\IE's Hudson. 
worl<." . .. . against ·the superserver repre· .. lf its word proc~ssing cap~bility 

~etfR-1.\iE's suppor: for :ielc seming a single polnt of f~ilure. isn·l working. thrn the firm's gor 
\Vare 3'86-"ois of p:rnieui:cr in ter· · ~ problem." . 
est_ to Verne¡,·Liipfen.b~quse : .• · ........ ""'"'· ......... ,.~···· ·' ·· As for the exisring ~orell 

1he company;·wns a!rc:tdy using H'\VT · · seners. rhe law firm plans ro 
rhe nerwork opcra:ing sys1em. . . We had a choice use one for archil'es ~nd backup. 
Davis said. :·\lie"re s:ii! using rransfer ~norher ro a remole 
Ner\\"are on the ~e:i'lt\ME m- between adding anothér office in ~lcLean. Va .. ~nd per-
rcm. so uscro iha,·cn·r sc"en ha¡>s unload lhe orhers: Daris 
muchl cllangc." bcdy or buying tl1e said. 

But users a;-c ·,eeins mere The l~w firm will cnablr users 
speed when il com"' 10 access· NetFRAME system." in irs Housron and in irs ~lcLean 
ing file:. and fca!l!rc>." :ihe'Said. .t. .t. .t. and Fairfa.x. \'a .. offices to access 
E ase of 11se ·¡s a!sn not;ccable. the ~etfR1..\IE ~r:;tem ,·¡a a ~et· 
!nstead of j1a•:ir:g to ::c::e:-::> sep:1· \'Cue :\e ces~ SCner. Ther can 
rnte file sen·crs, l!S&r.~ can ~are Da\·is p!~HL'i to use one of rhc cunduct eh:ctronic mt:;s~giilg ria 
time by retrier!ng files f!·cm a c:·;i~!lng ~:on?!! sencrs as¡_¡ back· un E·mllil sener gatcway 
single serrer. ''L'sns can now up sen·er. nllachcd to 1hc \f300, and lhcr 
moxe mor~ frce!v around the Abo~!! 20% of !he ~etFR.iME c~n tie into thc main office ,.¡3 
nt'(\'/o¡~k," ~:.he ::;airl. :;:,·~¡ere;:;' 1;hips :!re dcdicHed ¡o 2.400 bit;sec dial~up links. O · 

.: ,.\,notiú:r. re:~So!! fCí ch~105ing errar chnking. ce m pared to le$s 
ib•2·supcrsen:.c¡· '.V:ls !ncn::~scd th:1n 'l% of !lw.se c!1ips ¡n ;l pcr-

NetFRAME Systems lncorporated 
1545 i3a:b:c~r Lana 
Milpita¡;, California 95035 

.11.,\' rt ¡q•¡o P.l7 • .l~tUr.lmtP.\.\1' • ~t<Jij 
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NetFrarne NF-400 Writes a New Chapter in 
Network Computing 

By Barry Ge<ber The NF 400's centraUy arbitrated, imll· . pot.entlal are worth every ounce or in<'om· 
:-Jotframe Systems 'lnc.'s !'IF-400 ouper tiple-bu> an:hitectnre Wll.'l designed W i~l . patlbiiiW and can be achieved only b)' de· 

server mai\es a f¡·cntali!'.ttack ori both tra· Netf'rame servers grow with tht: t:)mo~t- · parting t"rorn exlsf.in8 PC bus standards. 
ditional··meinframe ar.d PC·bao<d ap· ing load wit.hout roqulr!.ng an e:<ée.n::ive' Second,asNotF'rameomclal•argue,whüe 
proaches to networklng. hardwa1·e redesign. the XT and AT buses may ha ve !leen SUln· 

The 25M Hz 486 mor.hine cha!!enges . Carl Amd•.hl, who de:oigned Ne.tFr•me's · dards, l! l.s notcleart.odaythateither MCA 
heav·¡·duty malnf¡·umes ln such ~.rcus as ~rvers, :u~l.!t".5 t..hH.t, in hig.h-tn::Ek· en:.-·¡. or ElSA buses ...-. .. m ~rne technical or de 
disk 1/0 speeti, ma!.nt.r .. !!~ab!l.ity and n~li- ro!UTlents, a iUe &;¡·vct has to te a~ ieG.::t Cacto market-<IJiven standardS. 
ability. · At the same Ume. it !'etB.fn:~ t.he one or t'.VO ~:t.r;p:~ fa!iter r.ium thc work~t!!.· Two o( the mm.t i.nt.eresting and un!r'"'* 
ohili!.:y to suppórt PC·ba!:-cd softwu~. Í!"!· tions1t::upp()rtS, e:· it will be ha~ pre~i&<l features or the SF-400 are !ts hard~ 

\ing ~ove!.l lnc:s NetWare 386. (See PC to meer. the: UO demu.nds oC more thlln a based rerr;ote system·maintenance caa.-o· 
_el<'s comps.rison oC the N!='·400 and few worlQ;t:u.!on.s. billty and its redundL,t power suppUes. 

Compaq CorTtputcr Corp.'s SyDtcrnpro, The W!,;;lJ,n::ss of C"J..rrent sLT'!glt:·bus PC TheNF-400~rvercan place a telephone 
May 7. Page l.J . a:chitect\.l..r'f"..i., he contl!nds. is that perfor· call toanyofaga'OUpofnetwork managers 

TI'e system can accommo(Lte r..s rnany n1!$11ce increases (":al1 be Qbt.ai.11ed onJy by and. U3iitg voic! synthe:!is. verbally repon 
a.s eight of the company's hus·nmster lncreasing bus width and speed, wt-Jch of· system rault.s. lt can abo wam m&UJte· 
adaptors; called l/0 S..rvem, which sup- tl"' makes older adapter technologies ot>- nance personne! who carry alert beepers. 
port standard SCSI 1 and l'l ctl:Jk drlves ._. oolete. The rol:Jt.ory or !'Ca has cert..ainly System·aupport starr can dial in and re· 
weU as network communlcatlons (Ether· proven Amdattl to be coJTOCt. mot.elydla¡nooeandlixmootsystemprob-
net or Token·Ring, and RS-232C. R&432 With Nat."rame serve~ lncreased per· lems. 
and AppleTalJ<), Each L·O Server o[JOrntes fonnance can be obtalned witllout chang' 1.3 IIW1Y aa thret 600-watt power sup· 
on ¡¡,. own 12.6M·byte sub-bus. ing the bulc L"'hltecture by lncreasin¡ ply modules can be lnstalled ln the :-lf·400. 

The same bus that handles í/0 S.rv•,.. the number of 12.6M·byte sub-bu.es. Should one or the modules rau, the other 
can accomrn:x!ato N<:t.F,...me'• Appllc•·· W two are cap.>ble of powering a fully popu· 
tions Servers. These are self-c<lnZ9!nod orth the Incompatlbllity lated macl\lne, and the faüure b reported 
computers that. can •upport an ope!'llt!~g Someconcem haS been exp,...,.,..: aC.>U! by the NF-400'a remoce system·mainte· 
3ys~m or va.t.-to'-'-' _runcuons su~h a.~~ d§.· t.h~ compt~.tibility ot t.he NF-400'~ unique Mnt't reeture. _ . 
tab&te or speclall:z.ed network rommunjcs_. tus wit¡\ ot.l .. ,er PC·ba.3ed bu..1eS ar::d it!, re- 11M! NF-400 1.1 a whole new chapter in 
lioru. AppUcatlollll Sentel'll c.an uS<I any quirement ora customized ve,.lon of tM the book of network computing. Both 
CPU nn:hit.t.'<.'W.re and .t~upporti.n:~ operat· , NetWA..n! opcrating system avaü~il!e ?niy ma.intrame- and PC-orierited compuling 
lng !ly.'lt~!m (for !.P.:.IL':.ncc, EISC íl::d Unix) ri'Om N~i:.f'rantt;, rr.an~ Would be wi.W: to ~tudy Set· 
as long as they conform to the NF·4CD's hi· ' But this concem i.s unw&rra.Jile" .. -1. F'ü-at. .~~e't t!ppi-oech. D 
emrchlc:aJ bUs atructure. the mach.ine'a perfo!-m~nce 1-.nd g¡"'III''\.h ~e 1180~~~ M"""""--

.(. 



Rt:PiliNTED FROM MAY 22. 1900 . ._... ---.------r- =- --r- ---
• • • • • .. . .. 

11 • • 
.. • 11 
• • 11 . .. . ., .. 
11 mm 
• ii!iii&ii&SMS .. 
11 ~ 
11 as .:ee; ..... ~ 

~'f8iilli!Ea CWF~Eil!ii!Mta::il.1!1!i"'·'·•"'·"'-"""'""'".,."''""'"""'·'"s.m"""'""'-"""'"-""""""'""''"w"'.m"'·'"·:ze: .. :~z...,..,.aa ____ D 

,. 

Sorne N etwork Hardware Is W orth Siruting For 
1 don't know about you, but 1 often enc:e .wtth the PowerStaUon 320, the 

nnd myselC gettlng exclted about a par- low-end maclllne In the RS/0000 Une, In 
Ucular pi~ of compu!A>r hardwa:e or the Aprll 9 lssue. There 1 note<! that a 
sonware. l'm talking hard-core excite- slngle-processor 3000 malnfrarne com· 
ment here. 1 would do anything, •hort of pleted a complex number..:runchlng ta.sk 
committlng one o!' the oever. dead.iy slns, less than tw1ce as fa.t as the Power· 
to get one of t.hese producto onto my Statlon 320. A 3000 will !et you back at 
network. lea.t a couple of million dollars. The 

In the belief that taiidng about lt can PowerStation 320 1 teoted retails for 
help onc cope around $22,000. 
wt;,~ unrequlted fve )ust f\nished reading a report on 
love, let me dis· some RS/0000 tests done by Margaret 
cuas my cum!nt Slnunons and Harvey Wasoerman at the 
hot U..t wh:eh t.oo AJamoe NaUonal L.aboratocy In New 
contalns two Mex!co. They found that hlgh~nd 
ltemr< IRM's RISC · RSIOOOOs carne cloee to or ec¡ualed the 
SY!tcm/GCüO peñonnance oC nn.!ch more costly ma· 
Unix maclt\nes chlneo-Uke the Convex C.?AO and the 
and N,,t?r-ilmes Cray Y·Ml'81&12-when rw\1\lng moe: or 
NF-400 i''<tWare the compute-lntcnslve appllmbons In 
3Bll .. rv,-. their tA!Sts. 

The RS/8000s The RS!tlOOOs loet onl¡l when riJllllln8 
de U ver thn mr,;t code t.hl!t her.efitted l'rom the heavy· 
perfonnsr.ce for duty vectorizatlon that the Cocvex and 
the dallar of '-"Y Cray do ao well. 
Unix worl<3ta· l've got all kinds of plans for the 
tlon/.;.rv!!!' Une RS/600011. A group of them attaehed to 
In today's n~&r· the network would readlly serve the 
keL The¡ 1'/en needs o! out growtng le!!ion of statistlcal 
run ctrclm and mathematical numbeN:NIIchers. 
around aoine A1ao, bealuoe they aupport very fast 

mini And mainfrn.me compulllni. The dlak 1/0, one o! the RS/OOOOs wowd 
RS/flO()()a are built around a 110t or pro- make a super databue server. 
t::eo&Or chlpe tt-.at can execute a.• rnwy Oon'l tell anyone 1 told you so, but 11 
as Ovo lnstrocUo!\S per doc!< C)'de. n..Jo looko lll<e lKlmeono ls thlnklng nbout 
lets them deUver near·aupercomputer turnlng theoe speed demons lnto serven1 
performance at prlceo clooer to thooe of for PC networks. rm not talklng about 
hlgh-end PCs. portlng oerver code to run W1der Urdx. 

1 reported my flr.lt hands-on experl· u NoveU ls dolng wtth Portable Net· 

;¡.'] 

Ware. fm talklng PC network operating 
syotems that a:e complled to run dlrect· 
ly on the RS/0000 processor. Taik about 
super servers. 

Then there's the NetFrame NF 400. 
YOÜ may havo seen my pieces on it In 
the May 7 and 14 lsoues. lf you did, you 
know rm pretty hJgh on the maclllne. 

Uke the RS/0000 Une, the NF -400 is a 
super performer In lts niche. lt dellvero 
disk and LAN 1/0 at spee<b comparable 
to Compaq's Systempro, and lt can de­
Uver a lot more of it. 

1 aaw "" NF-400 put out SM bytes of 
Ethernet LAN .1/0 and 25M bytes of 
disk 1/0 wlllle uolng 75 pen:ent of 
NetWare server CPU. That's mainframo 
stuff. 

The Netl"rame Une is base<! on a hier· 
archlcal bu& .The upper end of. ihe bu. 
can handle u muc:h as lOOM byteS of 
data per aeconcL The1owerlllld ls com· 
pooed or eJ¡I\1 sub-buaes. each wtth a ca· 
paclty or 12.5M bytes per oecond. In te> 
any of theoe sub-~ you can plug a 
comblnatlon LAN and disk 1/0 adaplllr 
or an appllcatlon procesaor, which 1s a 
separate CPU wlth lts own memory. 

So that's how they get all that disk 
lUid L.AN 1/0. And thooe appllcatlon 
P""""""'"' poaltlon the NF -400s to tal< e 
on al! lclnds or f'unctlons In the futuro: 
datobase, support ror RJSC.based Unix, 
you name IL 

Come to thlnk or lt, maybe just one o( 
· thoee aoven deadly slns wouldn 't hwt. 1 
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• ETHERWAVE LAN RADIO® 
Microwave Bypass Systems' Etherwave LAN Radio is the systems choice forfull bandwidth connectivity of local and remo te 

Ethernets. Combinad with the Ethcrwave Transceiver, lile LAN Radio is completely transpárent and acts asan extension of 
the Ethernet bacl<bone or segmont. As a fully complian! 802.3 transmission medium, the microwave can span single hop 
distances of up to 8.6 miles and support fui! 1 OMbps Ethernets with reliability of up to 99.999%. As distance lim~ation is a 
function of Ethernet timing constraints, greater distances may be achieved through the use of Ethernet and radio repeaters. 

The microwave operates at tt1e 23GHz 
frequency band and connecis via two 

· 75ohm RG6 coa:dal cables to an indoor, 
rack mounted Etherwaye Transceiver. A 
standard 15-pin AUI port at the reac of the 
Ether<Nave Transceiver is then connected 
to any 802:3 Ethernet repeater, bridge or 
routcr for retiming, packei fi!tering, net­
work management, protocol routing, or 
other desired internetwork functionality. 

In addi.tion to Ethernet capability, the 
Etherwave LAN Radio may also be or­
derectwith a T1 or E1 modem to support 
one BellstandardT1 orE1 carrierforupto 
(24) voice or data channels. As a plug in 

•
"modem, the T1 1 E1 option turther cost 
justifies the radio connec\ion by providing 
multi-channel voica and data service at a 
low incremental cost. To faci!itale ap­
proval criteria und trouble-free integration, 
!he Etherwave LAN Radio con!orms te and 
meet CEPT standard CCIIT G.704. 

Tlle Etherwave LAN Radio is designcd 
as a compact, self-contained integrated 
system which is easy to install and offers 
maximum protection against hostile cli­
ma!ic conditions. To preven! rust, corro­
sien and wind damage, all cables and 
connectors are run in sealtite condui! and 
terminate inside a weatherproof RF hous­
lng which attaches to a 17", 27" or 48" 
parabolic antenna with protective radome. 
This innovative design speeds instal!a!ion 
and vinualiy eiiminates service calls due !o 
1eterioration in microwave cable integrity, 
resulting in improved reliability and maxi­
mum uptime. 

All Microwave Bypass Systems, LAN 
Radios are factory tested and calibrated to 
~nsurc long-term reliabiltly and peak per­
formance. Beyond !he usual factory "box 

-

testing", MBS conducts an in-house inte­
gration, system test and burn·in of !he 
entire Etherwave LAN Radio link including 

!he Etherwave Transceiveralongwith 
customer se!ected bridges or routers. 
· As the pioneer and leader in U\N 

microwave applications, Microwave 
Bypass Systems continually strives to 
offer the highest quality products and 
systems engineering, responsiva 
customer service, and unmatched 
price/performance value. For total 
convenience and support, end users 
may avail themselves to MBS' com­
prehensive turn-key services (world­
wide) including: frequencycoordina­
tion, FCC licensing, path calculation 
data, systems integration, final test, 
customertraining and alter instan ser· 
vice and maintenance. 

:2- $-

Utilizing modern 23GHz microwave 
technology, the Etherwave LAN Radio 
is the high-performance, low cost so· 
lution for primary or backup Ethernet 
connectivity. Redundantconfigurations 
are álso available tbr automatic 
switchover to a co-located radio link, 
leased line orfiber medium. A compre­
hensive one year warranty is standard 
on all Microwave Bypass System's 
products. 

In addition to Ethernet, MBS also 
offers T-Carrier (T1, T2, and DS3), 
video and Token Ring radios to mee! 
other application requirements. Con­
tact Microwave Bypass Systems for 
more information. 



SPECiFICATIONS --- -~- ~~-- -- ------------------------------- - -----

&GENERAL 

~ystem Capablliles:. 
10Mbps LAN 
1 ilMbps LAN + T1 
10Mbps LAN + CEPT1 

System Galn: 
Radio w/17" (43cm) ant: '179db 
Radio w/ 27" (e9Gm) ant: 'l85db 
Radiow/48" (122cm) ant: 193db 

ModulaUon: FM 

Frequency Band: 
21.20··23.60 GHz 

· Part 2iiPa11 94- P.ll Ct~t:mnels 

Equlpment Authorlzat!on: 
FCC Type Number: B2N9CL 1 0050 
FCC Type Accepted: Part 94 and 2·1 
F'CC Emlsslon deslgna!or: 3380F9 
Other woridwide authorizations 
granted. 
Cónlact your iocal M!crowave Bypass 
Syslems representativa. .. . 
TRANSMITTER SECTJON 

•
wer Output: 
Typlcal: 65mW (+ 18dBm) 

Frequency Stablllty: 
Better than + .02% of carrier 
frequency (-30"C to 55'C) 
Auto temperatura • contro!led 
~urce. 

RECEIVER 

Type: Superheteiodyne 
IF Bandwldth: 33M Hz 
lF f'requency: 70MHz 
Nolsei F!gure: 12 dB nominal . 
Thresho!d: (@ ·10-6 BEB): 

LAN Onty: -65dBm • 
lAN w/ T1/CEPT1: -60dBm 
TiiCEPT1 w/ LJI.N: -70rJBm 

ANTENNA 

17" Diameter, 251bs, w/ 38dB Gain 
27' Diameter, 451bs, w/41dB Galn 
48" Diameter, 901bs, w/ 46dB Gain 

Polarization: Vertical or Horizontal 
Beam wldth (3dB¡: 

1 T' antenna 1. 7' 
27" antenna i .3° . 
48" antenna o. 7• 

A!!gnment: !nc!udes coarsa and fii1e 
adjuslment. 

Radome: Supp\;r;d wlth nll antennas. 

PO'NER.REQU!REMlENTS 

Power Consurr.pticn: 
Power On: 65 waHs 
Operating: 40 walis 
.Input Vottage: '~'0/2<f0 VAC 50/60Hz 

Input to 24V f.\C rernote transforme!' 
(included). 
-48 Vdc optional 
-24 Vdc optional 

ENVJRONMENTAL 

Temperatura Range: 
RF Operating: · 
-30'C to +50'C (-22T io.131'F) 
RF Storage: 
-40'C to +60'C (-4o·F to 140.F) 
!nrJot)r Controller Ope:-atlng: 

. -io·to+40'C 
lndoor Contro!/Gr storage: 
··30. to +50"C 

MECHAN!CiU. 

Malerial: 
VJilite, a!l-\.vea01er aiuminum 
coated to Mil C/5541 with 
sta!nless stecl mountlng hardware. 

MECHANICAL Contlnued 

Shleldlng: 
Bul~ in·conducted and 
radiáted RFI shielding. 

Mountlng: 
Attachment to 3.5" (S.9cm) or 
4.5" (11.5cm) O.D. vertical pipe 
(:~ 10%)- . 

STATUS INDICATORS 

.Loss of RF 
Loss of Baseband Input 
Loss ol Baseband Output 
Power 
Automatic Gain Control (AGC) 

INTERFACE 

LAN: 
BNC-75 ohm (coax) 

Tí 1 E1: 
110 ohm balanced (twisted pair). 

OPTIONS 
(Contact Mlcrowave Bypass Systems) 

Hot Standby 
Status lndicator Panel 
Dual Polarized· Antennas 
T1/E-1 Multiplexar 
Optional Spare Parts Kits 
Transportable Antenna Mounts 

OPTIONAL SUPPORT 
SERVICES WORlDWIDE 

Frequency CoordJFCC Licensing 
Path and Systems Engineering 
!nstallation and Systems lntegration 
24 Hour Technical Support 
Extended Warranty Program 

For more information about this and other Microwave Bypass Systems producrs contact: 

·-~ M!CROWAVE BYPASS 
.. lljs.vSTEMS 

25 Braintree Hill Park, Bralntree, MA 02'184 
TEL: 617/843-8260 FAX: 617/843·6021 

M k:rowave Bypu1 S)'l*'&, lnc. rMBS1 bdcMIIIM printld 
matter hcnklto be ac:cunue lrom 1M ctate al p¡bllcatbn and 
me:-;o& the rlghllo maka dlanget 10 IIB cil~tenti wlthout 
r.oti::.e. MBS 11 not raspon51ble lor erran: In l¡'¡llng or orriulon&, 

f.l\9: MBS RADIÓ SPEC v::.PMc 
l"ri.~!OO in USA/Oc:Ol"« 1991 
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~N-LINK 1000 

OESCRIPTION 

The LAN-LINK 1000 ·riffers tl1e most efficient and reliable 
rr.eans o! connecting local and remate Ethernet segments to 
form an extended Local Area Network. 

The bridge operates al the Data Link !ayer and is protocol 
indepenclent. Protocols such as XNS, DECNET, TCP/IP, and 
o!hers occupy only the data field of an Ethernet packet and 
p.ss intact allowing simultaneous transmission of mu!ti-vendor 
traffic. No externa! software is required. 

Packet iilt;;ring in the LAN-L.!Ni< 1000 further ensures 
pe:~al\ nE:iiNOrl< perfnr:-nan;.~<:.1 by rnln:rnizing inter··LAN t!'afflc. 
The bridge aut~;nlr.üica!!y 1carns !he addresse.s or. cach net­
work and forwards only remole data traffic while kooping local 
traffic from passing througl1. To provide further control and 
management o! networl< addresses, a variety of filtoring 
rr_1odes and options are ava:i!11ble. Othor features, such as fault 
l2.mps, tamperatum monitors, battery backed RAM and dual 
UV cnd EEP!l()l\~s cnsum rnr:.x1mum reiiabiHty anrl trouble-

. free opsration. a The LAN-L!NK 1000 is optimaily designed to mee\ the 
• e;zpanding neoc's of the network user providing the throughput, 

networ\( management and flexibili:y required in multi-vendor 
multi-segmsnt LAN snvironments. · 

FEA TU RES 

> High throughput pro vides transparent connectivity 
between local and remate networksegments 

> Supports multi-vendor traffic 

> Cable and transceiver fault lamps on front panel 

> Automatic learning and!or fixed address entry modes 

> Battery backed RAM maintains parameters and filter 
tab!e cantents during power outages 

> lr;ternal thermal monitor sh:..tts u ni! down lo prevent 
damage from excessh'e temperatures 

> Comprehensive netWork managerri"ent features report 
packets transmitted/received, packet error statistics 
and enable control of filtering parameters 

> Dial up software enhancements avallable through a 
modem attached to RS-232 port . 

> Microwave interface available for i OMbps Ethernet 
connectivity between local and remo te network seg­
ments up to 4.3 miles apart 

1 

1 

1 

1 

1 
1 

! 
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• Architecture: 

Interfaces: 

Performance: 

Net Management: 

Ternperature: 
Humidity: 
Altitude: 
Cooling: 

....... (', 

Et!J&met Segment 1 . 

'-- Network 
Transceiver 

[ LA~-LINK 10001 

Xcvr Drop ~able --1 --
- ... 

Etf1emet Segment 2 

Da:a Link Layer (MAC Leve!) Bridge 
82586 Based LAN Coprocessors 
68000 16MHz Based CPU 
128k Bytes Shared Memory 
AMO 99C 1 O CAMs Hardware Filler Assist 
St(Jrage Capacity-512 i3dtiresses per channel 

· :32k Bytes UV and FoP ROM Based Parameter Storage 
Battery Backed RAM (16k byte parameter storage) 

Two !EEE 802.3 Ór Ethernet 2.0 AUI Connections 
· RS-232 Network ManagemenVModem Connection 

7,500 pkts/sec. at 64 bytes (sea manual for test information) 
Filtering rate of 14,000 pkts/sec. 

Front Panel lndicators: 
Powt.,;·, Tx/Rx Da\a, Network Status, and Standby 

Stanc!by lamp ¡~-K~k:.~~tHs S8!f-iost and fun bridge funct!onality 
Netv·!OrK Status lai-:·~ps in(iicate transceiver- or cab!e fau!ts 
Network PAonitor Fo::=:tures: 

gif.Pacl~ets transmitted and received 
•#Addresses !n each channe! fi!ter table 
.,Packet error st8.tit::Ucs induding coilislons, CRC errors, 
alignment errors, resource errors and overruns 

1 ·¡sv @ 3 amps max. 
220v@ ·¡ .5 amps max. 

ooc to 40°C (interna! thermal monitor) 
O% te 80% non-condensing 
10,000 !eet 
Forced air, front to back 

The LAN-LINK 1000 extends baseband, broad­
band, twisted pair, thic-net. and fiber networks. 

LAN·l!NK 1000 is a rsglsterOO tr::(!r.mark d Microwava Bypa.st. Syslsms, lnc. 
X;·\S ls n rog\t.te~ed \:::r!cma!k d. :<.:;r.n C.;;:-pora~\.:!;1. 
D:OCNE T ::; a ro¡¡is!c:rd !rcdem:HI: t;i f>iu:i::l :;(,:::¡;m:ani Corpcm:b:. 

Microwave Bypass S}'[,lems, lnc. (".',;9;;·¡ !:o:.Ec·¡cs lhe prin!er! ma:tar here!:'IIO be 
acct:rntc f:c·:-:1 (!:1!•1 ol pub!íc."ltion r::~r: re.:ocr·:::!; :~.o r!¡¡hllo :':'1;:;!-:a ch;:r,gcs to 1\s 
conh)n\5 witl~otJl r.ob~•.1. U.E\:, \~. r.C\ rc~·.~únc::bl~ fvr cuors \n 1¡-ping cr nmissions. 

Por rr:Die inforrm::ticn abcut thb a11d ofhar 1\-'iicrowD.ve Eiypass Sy.stems produus contact: 

Microwave Bypa~s Systerris, lnc. 
25 Braintree Hi!i 1-'ark, Bra!ntree, ~:1A 02184 
TEL: 617/843-8260, FAX: .617/843-6021 
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DESCR!PTiOr •. i 

Se, re'''E'R. ® · ··(lfgl v·J . ·J_ 

The Etherwave Transceiver is a lAN/Microwave interface, which 
combinad w!th tl1e appropriate bridge, repeater, or router provides. 
the Ethernet LAN user with 1 O Megabits per second LAN Exten­
sion between facilities miles apart. The Etherwave Transceiver 
acts as a standard 802.3 network transcéiver and with the micro­
wave supports transparent transmission of multi-vendor Ethernet 
LANs at the fu!/ 10Mbps data rete. 

Links up to 5 miles apart may be supported in a single trans­
mission with link reliability ót up to 99 999%. Distance limitation, 
,.,, ,,_ .. <i. :c.,.,,_._,.,.,.,, , .. ,.,, .,_.,.,,¡,.·o·l ··J~'·" (46 4"~) allows ~·rcrowave 
\...-.o·-····'··•·····-1~-;.-•'-';-'~-~ .... ~ i ,..,,ct} ··t"'"'• ,,, 

transmission at '\OMbps for up lo 5 rniies per link. For lcnger 
paths (up to 14 miles) microwave repeaters may beused. Other 
techniques, involving·separation of Tx and Rx paths through the 
Ethmwave Transceiver, can previda 1 OMbps transmission for dou­
b!e lhe single link distance. 

The Etherw:.\'iG Transcsi';er connects to a bridge, repeater or 
. router via a.standard ·1 S--p!:1 ;\Ui.connector. Tho Ethervva\'8 then 
converts tl:e c>ional to operatc directly with the armlog input w:d 
output of.a bro<:'!.dband micrC:'.:'Jt::ve radio. AS in a standard Eiher­
n·ot trunscolvcr, tho Erherwav0 Dbtains its power frc:rn the r·epeateí 
O" hr'dc· .. ., ]::.-, :~ f,-o·'"'t 1"'1',-,~r---l ! r:o~ provr·d" vr·s~ !;:d ',·-~ .. -:;, ... a· l:.-,.~s o' 

t :..J 1 ~._., , _'--"-1 ''' 11. ¡·'' o •-"' L•-•. :· , v ~-·" 1 .. _,,_, ,,,_,¡ ¡, t 

tn.1nsmit ano rccctve data, colil~:;on detect and power. 



------------------------- ---~--~ -----

A SPECIFICATiONS 
Wsystem: . Al!owable round trip propagation delay: 46.4J.ls 

Typical link separation: up to 5 miles· per link 
Bit error r<>te: approx. 1 ir:>, 10Í9 

l.r 

' 

· .. · 

Radio Interface: 

Devicc lnterfac<~: 

Power Requiremenls: 

Front Panel: 

Rear Panel: 

.···. 
Mechanicals: · 

Transmitter- Baseband outputto transmitter- 1 volt pk to pk 
into 75ohms · · 

Signal Encoding - Gaseband Manchester 

F1r,ceiver- Baseband input from receiver -- 1 volt pk to pk into 
75ohmS · 

S!gnal Encoding - Baseband Manchester 
Signaling Bandwidth ---20M Hz 
Confonns to Ethernel2.0i802.3 
(Ref. 'The Ethernet', Digitallntel Xerox, Version 2.0) 
+12volts to + 15volts ±5%@ 0.5amps. 
(Power supplied through the device connector) 
Four Status lndicators: 
Power- Receive- Transmit- Collision 
Output to transmitter- BNC female 
Input from receiver--' BNC female 
Device connect - DB :- 15-pin· male with slide lock posts 
Height: 1. 75' 
Mount: 19' Standard E.I.P.: rack compatible 

.lAG RAM ~F TERMINAL END . . . . 
10Mbps LAN Extem;ion o ver widebai1d microwáve . 

. EXamp!e Of equipm81it conf:QuratiOn for 

. , 

bB:sebrmd LAN transrn!sslon · · CfJ 
::J 
m ,_ 
w 
z 
a: 
w 
I 
1-­
UJ 

Transceiver Drop 
Cable 

! 
23GHz 

LAN Radio 

75ohm BNC 
6 AG Coax 

2' or 4' Antenna 

Elherwave Transceiver and l.AN-LINK 1000 are registered trademarks of Microwave 
Bypass Systems, lnc. 

Micro-.vave Bypass Systems believes the printed matter herein to be accurate from 
date ot publication and reserves the right to make changas to its contents without n<;>tice. 

For more information about this and other Microwave Bypass Systems products contact: 

~ MICROWAVE BYPASS 
ll's Y S T E M S 

lnicrowave Bypass Systems, lnc . 
25 Brain!ree Hiil Park, Braintree, Mi\ 02184 
617/843-8260 FM< 617/843-6021 

(llD09 Micro·.·:~wo 13ypass Sy.:.tcms. lnc. '30 



• Standard Sy.m Configur~tion 
1 OMbps Ethernet 

over Wideband Microwave 

Cables: 
Test, Power, RG/6 Tx and Rx. 

=--
LAN Radio 

Test/ Control Module 

1 

. :x::,~-:1 ¡·_·. Tra~~~~ver •u• ~:~=~:~OO~o-~J-~~ 
1---~·-----f~~~·~o:th~e:r~8~02~.3~B~rid~g~e}-----~ t!J l,¡ 120 VAC · 

C? 50/60Hz 
Ñ lndoor Power o co Equlpment Source 

Rack 

i 7"', 2' or 4' Antenna 

(J)_ MICROWAVE BYPASS 

SYSTEMS 

Duplex 
23 GHz 
RF Un~ 

~ .ll 
~ 

1 

r· -· 
¡ 

' -·-· 
" EtrJGn-vave ~ 
ru Transceiver 

--
! A' 1 • 1" 1K 1'.,.0 ;,u: _ · 1\-L.r,, vo or m:0 
othbr'802.3 Br!d:J3 Avt 

- '=4 

lndoor 
Equipment 

Rack·-

T ransceiver 
Cable 

• 

1 

1 

1 
1 

1 
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• Standard Sys.ln Configuration 
1 OMbps Ethernet + T1 · 

over Wideband Microwave 

_ _& 

I
Dupiox 

Cables: 23 GHz 
.... 7 .. 

'~· """"· """ ,, '"" "', r¿ """ 
._[..- 17", 2' or 4' Antanna .. 

LAN Radio 
Tasi/ Control Modula 

AUI p Etherwava r. 

"' 

--:::::¡ 
rv~_!_~-~---­
liMiíi 

U¡~---
~~I .... L~ 
''1 ---

+ 
!; 

lli S• 
.:trld..'Jd B;;!l 
!nlerlace 

OFTIONAL 
Tl Channel 

1 T 1 Channft! ~,:~ 

lli [-; o e c. QQ._\:':-,~~:::::.::1..:.,~ 
+~ 1 LAN R;.~dlo 
1
J J Test '-~,<:~!rol~~~ 

1 ~ -------= L r, E!harv.rave · ~ 
. · Ax Transceiver T ransceiver ~ 

Transceivar 
"""' 1 -

Cc:~bl::o 

f 
AUl M-----

i':"" LAN-LINK 1 000 or 
~ othar 802.3 9ridge 

lndoor 
Equipment 

Rack 

_j 120 VAC 
Hz 

r 
50/60 
Powa 
Sourc e 

------------'-----if\ll M/CROWAVE BYPASS 
~SYSTEMS 

LAN~UN!< 1000 or ~ 
1 other 802.3 Bridge~ -

lndoor 
EqÚipment 

Rack 

1 
1 

' 

1 

1 

1 

T ransceiver 1• 

C~bla 

' ., 
1 

1 

i 



Microwave Bypass Systems, Inc. 
· Applicatir}n!'!_O}f!_: !jEAflneJ Configura/ion __ ---~~--~---------

~· -----~--- - .. 

MIT lincoln Labs 

7 

New En¡¡iand Academic Regíoim! Ne!work 
. Fu!l Bandwi:Jih l OMbp~; Ethernet ovcr Microwave 

Bolt, Beranek & Newmann 

Harvard 
University 

Digital Equipment 
Corporation 

• 

, 
N Ol!<.;. 

(··-;( 

Boston 
University 

\@; 
"--' Bcdon University 

ivlodical Center 
(Not llnkcd to NEARuct) 

Nurnhcrs shown indicalc approximale dislance in miles. 

All IOMhps Elhcrncl Microwave Links configured, inslalled, scrviced and supplied 
hy Micrownvc Bypass Syslcms, lnc., 25 Bminlree Hill Par k, Orainlree, MA 02184 
Tci: 617/843-8260, FAX: 617/843-602!. 

3
) 

Massachusetts 
General Hospital 
(Notllnked lo NEARnct) 
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114/i@$.1 ENTERPRISE NETWORKJNG 

Microwave Proves Beneficia! for Networks 
~ Provides LAN bandwidths, high reliability for Fraction of the cost of laying fiber 

BY DAVID S. THEODORE 
The overriding factor when considering a 
transmission medium is bandwidth. 
Bandwidth is money, but the cost of rhe 
transmission medium is not just the 
expense of insralling or maintaining the 
connection. Too rriuch bandwidth can be 
a waste of money, but too liHie band· 

widrh can cost even more in terms of 
irnpaired user productivity. Also, what 
may seem like a savings up front can be 
wiped away in minutes with a single out­
age on a critical data p?..th. 

What is the pr<ictical relationship 
between network cfficiency, uptime, and 
cost of the transrriiss]on medium? There 

is no absolute answer to this question. 
Every network manager is faced with a 
differem set of circumstances and must 
make an independerit evaluation when 
deciding how lO connect local and remme 
networks. For instance, certain transmis· 
sion mediums inay be unavai!able in a 
particular area or could vary in price. 

VOL. 8, ISSUE 2()
1 

REVIEWING THE ~ITUATION. First,l to set 
the groundwork, the preferred LAN 
transmission options are Jeased T-I¡ lines, 
fiber-optic cabling. and micrOwave. 
These are the more robust and reuab1e 
options. · although · connecrions kcross 
streets or parking lots are also made with 
infrare<l and laser. 1 , 

· Each transmission option has itS own 
benefirs and drawbacks in terms of 'price. 
de!ivery, bandwidth. and reliabi!ily. Since 
the advent of LANs. the most ,J.idely 
:wailable and accepted mediums l,have 
been Jeased Bell services and fiber, oPtics. 
Unfortunately, leased lines and 1 

(le<:sed or owned) 
are a! extreme oppo­
site ends of the trans­
mission Spectrum in 
terms of bandwidth, 
cost, availability, and 

· installation. 
Leased lines are 

most convenient in 
tenns of delivery and installation. Justlc.~l 
Bell and order a T-1, select a 
provide the appropriare LAN-to-T-1 

. face. and 60 days larer your nerworlcs 
be changed over ro T-1. While T-1 cono\ec-· 
tions a.-e easy to install and conveni~nt, 
bandwidth is nor up ro LAN speeds and 
fusr year costs can be nearly $30.000 for a 

· · two-mile connection. 1 
Ás for fiber. if. il is not cost. Pro­

hibitive, it offers plenty of bandwidth Mct 
high re1iability. Installation, however, ~an 



'The overriding 
{acfor When COnsidering LOOKING AT THE BENEFITS. Any thor-

- - ---- ------- ---ough-mmlysis-ohvircless-l:AWiiltercon-
-~-,. ~ transmission. medium nection must '""e into occounl the bcne-

fits and uses of the tcchnology as wcll as 
Í5 bandwidth. 1 

. its limitations. 1t may be a monumental 
underslatcment to say that the" timilations 
ha ve lc~s to' do with the technology, than. 

he :m arduous task. Prior to phy~ical 
implementation you may spc:nd a· good 
de¡¡l of time p!anning-and doing the polit­
ical lohhying nccCssa;·y lo sc:curc !ocnl or 
statc Outhorization to cross certa!n public · 
ways. Final!y, fibcr ins¡úilations tend to 
be pcnnancnt and !hercfore less practica! 
for conncctlons to lcased buildings or 
tempomry sitcs. 

Microwavc, hy contras!, is almost 
always more convcnicnt and cost effec·· 
tivc for p;:!h distc::nces of up to 20 miles. 
Whilc linc of sight is 'ncccssary for 
microwave, il is gcncrally easier to obtain 
than gctting right of way for fiber. 

A LmLE BACKGROUND. Microwave has . 
proven its benefits and enjoy~d wide USf:T 

l1cceptancc for teleconimunicalions since 
the mid-1980s. Network managers, how­
evcr, nrc jusi now bcginning lo considcr il 
as¡¡ viable option for ex lending their net­
works. This may be partly attributcd to 
'iisconccptions surrounding radio tech-
.•• but is mostly duc to the fact that 
: a. ast microwavc could only offcr T· 

1 spccds for LAN transmission. 
This is no longer the case because 

radios now providc transparent support 
for fu!l-bandwidth Ethernet and token­
ring l~ct~od.;,~.;. This is achieved through 
thc · .{'ombination of widcr bandwidlh 

mt:ins and ~he app¡.opriat~ T_nicrowa~e~lo­
LAN hllcríucc dcvíccs. Nctwork man- · 
ogcn< should no longcr fecl compelled to 
grmlging'ly accept s_lower specd T-1 lines 
simply becnuse cost or right-of-way 
i~St;c::; prohibit thc installation of ribcr. 

Tociay, many of the nntion's most pres­
lig.ious hospilnls, univcr:.;ilics, anc.l corpo-

. ralion~ are relying- on mlcrowave mdio 
tcdmology to complete critica! network 
pnth:;. t:Jniversiricr. such as MIT, Harvard, . 
Prim:cion, ~nd Boston Univcrsity are 
_eonnccting cmnpu:; nctworks ¡¡¡¡(J linking 
l<:J rcgi(mal spurS of the Nsfnct lo sharc 
:u::Hlcmic :md resc::1rch information. Sup­
ptlrt·. of real-time medica!. imaging 
betwcc11 ho:>pital facilitil.l.s snvcs millions 
of·do!l:.us i1; personnci bours. whife help-. 
\ng iti mi!:-:imiiC ihe m.;c nnd benetits of' · 
cx-pctdvc ir!cdicat' UbgnO~:tic cq·uipincnt. 

,~· ... ,.! ··lly, LAN vcndorr. such ::s Banyan, 
nl Equipment Corp .• r)ata General, 
Software. :tnd Thi:1!dng Machines 

use wirclcss LANs to supporl thcir own 
nctworkin~ n:quiremcnt:;. 

with the microwave indust,.Y ilself. Pul 
simp1y, radio vendors did not make a r;uc­
cessful migration into the end-user mar­
ket When · AT&T's divestiture provided 
th~ ideal opportunity. Most radio manu­
facturers still do not know hO'·" lo relate 
t'o thc cnd uscr and this hc.\s resullcd in 
·manY unfortunitte e~ámples of neglecL 1 
will examine this issuc furthcr. 

First, lct's look at what microwavc 
will do. 1 will conrlne my cxruuplcs to 
Ethernet applications sincc thcy comprisc 
oVer 80 pefcent of thc wircless LAN 
intcrconnccts mmlc lo d;_:tc. MicrO\vnvc 
will extcnd fuli 10~.1bps Ethcrnc!s 
bctwecn Jocnl nnd ·rCmotc ~;itcs for up lo 
8.6 miles in a slng~e tmn:::mis:-;ion. Al 8.6 
miles, thc Ethernet prop~:g<!tion dcl;¡y 

· ñllowance is exhaustcd ar.d rcquircs that 
thc Ethernet be rc!imcd through a 
repeater, bridge, or routcr. To date, the 
longest wirclcss 1 OMbps Ethernet con­
ncction spans jüst ovcr 20 miles through­
thc use of microwavc repeatcrs. 

As for reliabilíty, a proporly conlig­
urcd radio link will offcr far higher rclia­
bil_ity than BcH's standard 99.85 percent, 
typically rcaching 99.999 pcrcent. Virtu­
al 100 percent uptime·may be achicved 
through various autonmtic backup 
schcmes. Por instuncc, on short distancc 
paths whcre lmrd\Yarc failurc is thc on!y 
conccm, a backtlp microw:wC link may 
be rccommcr;dcd. Anothcr teclmiquc 
involvcs closing a loop bctwecn thrcc or· 
more sitcs in such a·way thnt trnfl1c may 
be rerouted to an · availablc path in the 
event of an outage. In this scenario any 
single path outage will havc nO notice­
ablc cffect on the uscr's ability to com­
municatc to any scgmcnt. Q(hér b<tckup 
schcmcs muy involvc ail auloma!ic 
swítchovcr lo ;m aitcmatc media such <~S 

lcascd lincs or !'lbcr. 
Another <!dv;::¡tagc cf micfowavc is 

tlutl Íl offcrs !he b<tlH.lWid¡!J illld ncxibility 
to be conftgured for vcry high bandwidth 
npplications. Whilc micruwavc docs ·nót 
support FDDI speeds. il ')'Ould be a mis­
take to dismiss ils high bm_1dwidth capa­
bililies. Microwave comes in- many band­
width . oplions, from a single T-1 . to 
IOMbps and DS3 múi_os. in addition, 
numerous radios may be multiplcx.cd 
onto a Single sel of antcnnas for multiplc 
Ethemet, tokcn-ring, video. and T-carricr 
channcls bctwcen the samc two locations. 

'3 s~ 

Installotion is also a plus.' An· Ethernet 
microwave link can be deliverc:~do__o'!'n'--a!!!bo~u~t ______ l 
60 days~. ~Installalion,- final test, and 
cutover of a typical point-to-poinllink can 
be completed by IWO people in three days. 

Finally, a fully installed and licensed 
IOMbps Elhemel link may be purchased 
for between $35,000 and $40,000 
depending on whelher repealers. btidges, 
or routers are used to retime and manage 
data al each end of the link. Jusi as with · 
liber optics, the · micrownve simply. acts 
as a transmission pipe white the retiming 
device provides all the functirn13tity 
rcquircd between local and remate net- · 
works. A microwave link· will support 
packet fillcring, protocol routing, SNMP, 
spanning tree, ilnd other features. 

POSSIBLE LlMITATIONS. Now for thc lim­
itations, real and imagined. First, many 
pcople bclicve that finding a set of avail­
able frequencies is difíicult. This is too 
broad a sta!cmcnl and it is simply nol thc 
cnse. for the highcr frcquencies reserved 
for LAN radio applicalions. There are 
dozcns of radio frequency bands. The 
FCC reserves some of lhem for govem­
mcnt agenCies and common carriers 
whilc allocating others for prívate users. 
LAN radios operale al either 180Hz or 
230Hz. The 230Hz band alone has over 
22 pairs of frequent:ies and eaCh may be 
vertically or horizonlally polarized, lhere­
by doubling the pOol of possible frequen­
cics. A pair of 'frequencies may even be 
shared by two or noore radios from the 
same rooflop, as long as their palh angles 
are separatcd by al leasl 1 O degrees. 

Anothcr. misconception is that a 
microwave path is irnpaired by adverse 
climatic conditions. Microwave should 
nol be confused with othcr, lcss robusl · 
wirelCss technologies such as laser and 
infrarcd. Microwave is iinpervious to fog, 
smoke, snow, smog, .and all but the most 
scvcrc minstonns, wherens laser and 
infrared must havc cléar air for reliable 
transmission. A half-mile 23GHz 
microwave link in Ncw England will 
have a path rcliability. percentagc in 
extcss of 99.999 p'ercent, ·while lhe same 
path with laser or infrared will be undcr 
99 pcrcent. These numbers seem closc, 
but as an actual reprcsentation of down­
timc 'thcy mean thc differCnce of less than 



five minutes in annnal downtime for Perhups thc JllOS'l. SfgñTfica.Jiidecision 
microwave versus over 90 hours ·ror -laser when purchasing a LAN microwavc link 

-------:odnfrnred:-- ·----. --· ----.---- ~--.-- -¡s-tOSeiCCtlllefigllf ve.ndor. ImPortant --

' 

. . As I indicated ear1ier, the down~ide of ·. ~onsiderations ~re'th~ vendor's qüa. Hfica-
. macrowave has much more todo w1th the lions and expencnce m'both the LAN ami 

radio indüstry itself than with the tech- microw<!ve arenas. Ca¡{ the vendar prop-

• 

' 

nology. lt is easy to understand the pro~- erly diffcrentiale a network or bridge fail- · 
.lem When you consi_der the radio markct ure frorn a radio probl_Cm? Also of impar-
prior Lo AT&T's divestiture. There was lance is the vendor's ability and 
no end-user "bypass" 'market and the cus- willingncss lo Provide tum-key servic'es 
tomer profile was va~tl~ different from an<.l assume total system responsibility. 
what it is today. From configuration to installation and 

For decades, radio manufacturers were cutover, the right vendor will ensure the 
selling mostly to othcr radio engineers at succcssful implcmcntation of a LAN 
AT&T, govemmcnt and defense agencies, microwavc link and help you to gain lhc 
~nd radio _$\nd. ~~l~v.isi~m statio~~: Not most bcnefits rrom thc tcchnology. 
long ago, in the daYs of cop¡}er cable, . Microwavc may not be thc best solu-
rndio technology. was absolutely vital to· t1011 for every internetworking require-
the úay-to-day business operatiohs or' ment, ·but it could salve thc old 
these customers. They staffcd their own cost/bandwidth tradco[f betwccn lcased 
radio engineers and installers and invest-· lincs and fibcr. Far short-haul applica-
ed heavily in microwave t~st equipmcnt tions, microwavc provides LAN band-· 
and spares. Because their customers were widths and high rcliability for a fraction 
so sclf-sufficient, radio manufacturers· of. the casi of laying fiber. lt also serves 
could afford to be "box vendors." Also, as a low~cast complemcnt or altcnmlivc 
thcse customers tended to purchase backup medium lo existing fiber connec-
dozens of radio links ata timC. tions. Network managers who are evalu-

. Today's end-user market is much more . ating LAN transmission options should 
challengi,ng as cornpared to the traditional makc m.icrowave a part of that proccss." e 

.· market. The average end user purchases 
only One or two radio links, but requires · 
more scrvice and support than customers 
in predivestiture days. \Vhile a 
microwave link may be jusi as critica! to 
busineSs operations of today's users, 
users cannOt afford ilor are they inclined 
lo maintain their own radio engineers and 
test cquipment. Ir their link goes down, 
end uscrs expect the vendar tÓ provide 
speedy and rcsponsive service. . 

Finally, whilc traditional usen; toak 
care of their own frcquency coordination, 
FCC liccnsing, and installation, tOday's 
user has no cxpcrien<7e in such arcas and 

'The downside of 
microwave has more to 

do with the industry 
than the technology.' 

nceds thc vendar to provide these ser­
vices. Radio vcndors who want to suc­
ceed in lhis morkel should undersland 
that tum-key instal1<1tion and responsive 
scrvicc and support must he providcd. 

David S. T!wodore is the presido1t and 
fowuler of Microwave Bypass Systems 
lnc., which pioneercd and now spccializes 
in LAN microwai'C! connct:til•iry. The emir~ 
pany can be rrached at (617) 843-8260. 

MICROWAVE. Nearnel runs lulll-b<J,nd-widllh 

3C 
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Char1ing the '90s Top LAN Contenders 
MBS, Retix, and Articulate Systems are key players to watch 

BY LAURA DI DIO 

In the second of a thrce-part series, LAN Boston College, likes to say that his busi-
T!MES profiles sorne of the key LAN com- ness has been built the old-fashioned 
panies to'watch in 1991. Severa! ofthe firms way: lots of hard work (he docs at least 
havc becn on the sccne for ycars and are six instaHations a year hiinselO, a com-
just now bc:ginniilg to experience exponen-· mitment to service (he often gives cus-
tbl growth. Others are startups that havc tomers his borne .phone number, works 
yet to introduce their first products. But wcel.<en4s, and vows to get to an outage 
whether th,ey're vctcrans or ncwcomers, sitc within hours after a report of trou-
locatcd on the Easi or Wcst Coast, tl~cy blc.), and old-wor!d trust (Theodore has 
share a -n"umber. of common attributes. been known to consummate deals with 

A!l are in the sizzling in.terconnectivity justa handshak.e) . 

• 
t, all boast corporatc managers with Theodore had no background in engiM 

. cable credentials (affiliation with the neering and not the slightest notion of 
Massachusetts Institute of Technology getting into the LAN arena. It was in his 
[M!Tj cropped up often), and despite the first job out of college selling leased line 
current ccor:omic recession, all have been sen·ices for MCI, that Theodore real-
courted by venture capitalists who want to ized that microwave could often prove 
get ·¡n on the ground floor of these com- to be a technically more feaSible and 
panics On thc chance they could ·be the next economical way to link remate local 
Microsoft or NovCl!. One such company is area networks over short- and mediumM 
Microwave Bypass Systems lnc. (MBS). haul distances than telephone lines. 

MBS owes its existcnce to the ingenui- · BLAST OFF. Severo! LAN campo· In 1984, Theodore managed to wangle 
ty anp ambition of29-year-old founder and nies ore poised for ste!lar growth. a six-month consulting contract from 
president David Theodore, Y(hO took 1950s Macom, which allowed him to start mar-
micrawavc radio technology and gave it keting and selling microwave equipment 
new life in the 1990s as a transmissian "to anyane wha would give me the time 
medíum to connect remote 10 megabits per of day," Theadore recalls. Microwave Bypass Systems lnc. 
second (Mbps) Ethernet LANs located at "This was just aftcr the AT&T divesti-

Brair.tree, Moss. 
distances up to 10 miles apart. ture, and for the first time, telephane 

Founded: 1985; privatcly held. 
While there are sew:rnl other microwave campan y custamers had thc optian ta ga 

compank.s in thc m:1rket, Microwave with altemative, less expensive techno!o-
Mcnagement: 

Bypass distinguishes itsclf from the com- gics," Theadarc said. "l was basically 
David Theodore, founder, president ond CEO. 

petilion by being the only microwave acting likc a vacuum cleaner salesman; 1 
company that is. alsa a LAN campan y, Products: ju.st kcpt knacking on the daars af 
offering users full Ethcmet/microw<!.vc lhol prospcctive custamers." 

1 ~Mbps Ethernet .~ystcms uti!izc 
systems as well as service and. suppo11, Within a fcw months he madc his first 

microwov9 tronsmissions, induding the Etho;:r. 
acccrding !o Daug Gnld, d:rector of local few sales and ir.corporatcd Microwave 

wove Trcr.:ceiver cnc.l the !Ai'-1 Link lOCO, o 
:u-c:1 netwcrk commtrnicntiom; research ::tt Bypass Systems. Among the tledgling 

Dolo link Loyer bridge wilh n€twork manoge-
··· Intcmatio~al Data Carp. (lDC), of Fram- finn's first customcrs were Massachusetts 

/ , men! capobilities. -am, Mass. General Hospital and Harvard and Bastan 
• _ heodorc, a po!it¡cJ scíence majar at universities. 

Reprinled with parmiss!or. lrom t.AN TiMES. January 21, !991. 
Copyright 1991 by M::Grav:-Hill, !nc. 

Ai! i":!r;fl~t; neaarvud. · 
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David Murphy, thc network and systems service and support. Nonetheless,. Theodore. and IDC_'s ______ _ 
_ ___ _ _ __ manager_at _Massachusetts -General, --said-~The-hardest-part ·was·doing·the-inter=-Gold-asserted-iliiiCñiicrowave technology 

' 

!he hospital became Microwave Byp;¡~s· face between Ethernet and radio equip- is finding more and more adherents 
~rst customer for very practica! reasons. ment; and we figured we 'd get better ser- becauSe of its inherent reliability, securi­

- "We went with microwave technology vice," Murphy said. "Ovcr the past ty, and low cost ($35,000 for a complete 
bccause we had no other altcmative.'~ severa! years, MBS has given us exem- system) and maintenance. Theodóre also 
Murphy said. "We couldn't lay fiber- plary service and support; the microwave pointed out that microwave Ís inherently 

• 

, 

optic cable bctween the main hosp1lal equipment reEabi!ity is excellent." a more secure medium titan fiber~optic 
facility in Basten and our Cardiac C_are Murphy said that Massachusetts Gen- cable or dial-up mode.ms. 
and Computer Center in Charles ton · erál Hospital has experienced "sorne "ln order for some6ne to tap into a 
because the two facilities are separated weather-related outages due to heavy high-frequency rnicrowave signa!, the 
by water, and the cost would have been rain," but he added that "ít was partia!ly would-be data thief would have to physi­
prohibitive. The mícrowave link only our own fault in tenns of where cally place an antenna in the transinission 
cost us $35,000. And at 1.54Mbps, T-1 we installed the microwavc dishes; path between the two microwave dishes 
lines were too slow; we needed the full we.'ve since corrected the problem." · just to intercept the signa!, and after that 
IOMbps bandwidth." Microwave Bypass has come a long they'd have to find a way to convert the 

Murphy said the hospital was willing way since that first sale to Massachusetts data to Ethernet," he detailed. 
to take a chance and give Microwave General. It boasts customers in eight Based on these facts, MBS is project­
Bypass ils business over a large, estab- countries. In the U.S. its users include ing that its sales will double every year 
lished systcms vendar becaUse the hospi- MIT; the Smithsonian Institution; for the next five years. To date, Theodore 
tal was confident of the microwave tech- Reynolds Aluminum Ca.; Smith, Kline & has eschewed all offers from potential 
nology and because MBS pledged better Beecham; and thc University of Califor- investors in the venture capital (VC) com-

AMB!TIOUS. MBS' Theodore hos combined 
microwave technology with Ethernet lANs. 

. nia at Berkeley. munity for funding, although he said he's 
Additionally, it has ongoing relation- open to outside financing at the right time. 

ships with large systems vendors like Data "VC money would be the easy way to 
General Corp. and is pursuing strategic go, but it would have to be the right part­
relationships "with all of the top router nership. For the time being, l'd still prefer 
vendors," according to Theodore. to keep fanning the entrepreneurial fi~es." 
Among MBS' majar accornplishments is Meanwhile, MBS will concentrate on 
the fact that it has enhanced the technolo- what it does best: putting new networkir.g 
gy to effectively double the maximum dis- spins on good old reliable microwavC. It 
tance between Ethernet segments linked recently added support for the Simple Nct­
by microwave from 4.3 miles to up to 9 wcrk Management Protocol (SNMP) lo its 
miles without having to ir.stall a repeater. LAN Link 1000 Bridge, which will-begin 

Additionally, MBS won the contract to shipping at the end of first qum1er 1991. 
install and service severa! dozen MBS also currently offers 4Mbps token­
microwaVe link~ to interconnect varíous ring transmissions over microwave via 
universities, businesses, and research interfaces and LAN gateways. The com­
fnc.ilities on the l'!ew England .Academic pimy has no plan& at this time·to support 
Research Network (Neamet). 16Mbps token-ring transmissions over 

Theod0re acknowledgcd that using microwave, but Theodore said when and if · 
microwavc signals to transmit Ethernet his customers want that capability, 
data "is still a mysterious technology to a Microwave Bypass will provide it. 
lot of users, since they haven't had a lot 
of experience with it." 

25 Braintrce Hil! Park, Br2in!rcn, r-..1:\ 02184 

617/843-8260 ff\J( 617/D43-6021 
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