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PRESENTACION

-Dando respuesta a la gran demanda de los asistentes a los cursos:
INTRODUCCION A REDES (LAN) DE MICROS PARTE I, PARTE II, E INSTALACION Y
MENEJO DE REDES CON NETWARE DE NOVELL, esta Diviaién preocupada por
mantener en alto la excelencia en el cumplimiente de su mision,
congsidero que despues de haber impartido progresivamente desde 1987 y .
con muy buena aceptacidén dichos temas, era imperativo que se disefiara
este curso donde los participantes podran llevar a la préctica el manejo
¥ solucidn a los problemas que en un momento dade presenta la
ingtalacién de una Red.

.

El tema contiene siete topicos principales con el minimo
.indispensable de teoria, ya que se pretende generar un verdadero y ameno
‘TALLER, principiando por orientar la Plataforma del mismo {de acuerdo al
perfil medioc  de conocimientos de gquienes han pasado por los modulos I,
I1 y III antes citados}, siguiendo con la tarea de dominar desde la
instalacidén fisica y 1légica de la Red incluyendo el Sist. Op. de la
misma y el software de aplicaciones, y la actualizacidén en cuanto a
Ruteadores, Concentradores y Tarjetas de 32 bits, ect., hasta lograr que
el grupo haga una Aplicacidén Real empleando herramientas modernas e
implementando una base de datos verdaderamente distribuida.Poteriormente
se abundara 'sobre los S$.0. para Red bajo DOS, y sin gue el tema este
orientadoc hacia Netware, se ponderaran las versiones 2.15, 2.2, y 3.11
Ya .que Novell sigue marcando el estandar.

En Conectividad, se instalaran puentes internos y externos, teniendo
contemplade hacer enlaces remotos hacia el interior del Pais. Se
instalaran varios pervidores en una misma Red centralizando uno hacia
varias Redes donde se abundara sobre caracteriticas y requerimientos de
los mismos (ISA, EISA, M.C. etc.), se reforzara sobre tecnologias de
discos duros y 8u instalacién, se contempla conectar Laptop's Y
Notebook's, etc. Finalmente, 8e analizara un Proyecto Real donde se
implementa un enlace de 110 microcomputadoras empleando fibra Sptica con
la integracién de Unix - Netware con opcién a enlaces remotos. En fin,
los objetivos son ambiciosos y B8olo. para gquien requiera estar
actuallzado en este apasionado campo de las Redes. -



OBJETIVOS

Que los participantes se actualxcen Y domlnen los puntos. clave, y

'sTlp 8 que les . permita evaluar los  Sistemas Operativos para Red,los :

equipos y perifericos, cuyas tecnologias (ISA, BISA, MCA, RISC, SPARC,
etc.), .y la eleccidn del software y hardware adecuados, cumplan con los
requerimientos de sus aplicaciones.

Que puedan explotar todas las précticas y experiencias tenidas en los
modulos anteriores-ademas dea las adquiridas en el Proyecto Real
contemplado en este Taller-.Que puedan minimizar la problematica gue
representa el manejo e instalacién de Redes (LAN), a fin de gque se
coloquen en la corena de la piramide que han formade todos los
asistentes a los modulos del tema, en bien de su propia productividad y
de sus respectlvoa @rganismos.

A QUIEN VA DIRIGIDO: _

A los participantes que ya hayan pasado per dos de los modulos
anteriores de este tema, as! como a ejecutives, profeaienales, técnicos
y/0 usuarios que hayan instalado su red y necesiten optimizarla.

REQUISTITOS: s

Tener conocimentos de/o equivalentes a los modulos I y II como
minimo, con amplio manejo de MS-DOS y dominio en microcomputacidn.




TALLER DE REDES (LAN) DE
MICROCOMPUTADORAS
*-INTRODUCCTON,

- Plataforma Bésica para el .Taller.

*.=HARPD WARE
-Instalacidn, configﬁracién Y
caracteristicas ARCNET, ETHERNET Y
TOKEN RING. )

~-Ruteadores y Concentradores,
distancias miximas.

-Tarjetas de 32 bits.

« — SOFIWARE Y SISTEMAS OPERATIVOS

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

-Instalacidén dé Netware V 3.11.

-Sistemas Operativos de Red con
Plataforma DOS.

-Instalacitn de Paguetes para Red.

«. - SERVIDORES
-Requrimientos en:
Velocidad, Memoria, Disco Duro, y
Tecnologiaa.

-Instalacidén de Discos Duplicados y
Discos en Espejo.

-Instalacién de UPS Inteligentes.
-Comandos de éonaola.

-Super Servidores.

. = BL SUPERVISOR
-La Administracién de la Red.

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

-Utilerias de apoyo.

~Instalacién de Estacicnes de
Trabajo sin diskets.
Pl

~-Los probiemas con el cableado.



-Deteccion de fallas en la Red.
-Iinstalacidn de Windows 3.0 bajo
Netware.

*. -APLICACIONES.

~Aplicacién Real con una béee
de datos distribuida.

=Correo Electfénicof

*+ . ~CONECTIVIDAD

-Puentes Locdles (Internos y
Externos).

-Puentes Remeotos.

-Enlaces con Fibra Optica.

-Laptop's & Notesbook’'s en las
Redes. :

~-Integracién Unix-Netware.

PROFESORES

ING. JUAN F. MAGARA CARRILLO.
ING. SAUL S. MAGANA CISNEROS.
ING. JUAN CARLOS MAGARNA C.

" LIC. ALEJANDRO NUNEZ CASTRO.

SOPORTE TECNICDO

ADRIAN F. MAGANA C.
PEDRO HUERTA A.
OSCAR HERNANDEZ D.

FRANCISCO G. MAGANA D.
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Un mlcroprocesador a3 un circuito combinacional y secuencial que
interactua con otros ciicuitos para formar en coniunto. un s:stema digital de
cémputo.

Funciones Principalas:

*Provee las sefiales de tiempo Y control para todos los elementos del
sistema.

*Busca instrucciones y datos desde la memoria. .

*Transfiere datos desde y hacia Dispositivos de EntradalSahda

*Decodifica instrucciones.

*Realiza operaciones I6gicas y aritméticas sohcxtadas através de
instrucciones.

*Responde las sefiales de control de E/S, tales como RESET e

INTERRUPT.
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CAUSA

Erorde Pearidad
Contador
“ Teclado

Reservado ,
Comunicacidn / Puerta Serie (COM2), SDLC o BSC (Secundaria)

Comunicacién / Puerlo Paralelo (COMT) SDLCo BSC (anema)
DiscgDura. .~

Puero Paralelo
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NIVELES DE INTERRUPCION AT
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FUNCION

Timer del Sistema de salida 0

Salida del Teclado buffer lleno
Interrupcitn del controlador 2 (niveles 8-15)
Puerto Serial 2. ' AR
Puerto Seriai 1

Puerto Peralelo 2

Controlador de Discos

Puerto Paralelo 1

Reloj de Tiempo Real

Redireccionado via Software a INT DAH
Reservado

Reservado

Reservado

80287

Disco Duro.

Reservado
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Funciones Principales:

' *Inncuallzamén del Sistema.
*Diagndstico de Encendido y Revisién del Snstema
*Determinacién de la Configuracién del Sistema.
. *Manejo de Dispositivos de E/S.- BIOS
*Cargado del Sistema Operativo.
*Patrones de bits para oz 1ros. 128 caracteres ASCII.
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Caracteristicas Principales.

*Lectura / Escritura.

* Acceso Aleatorio.

*Espacio Disponible al Usuario y sus apllcacmnes. _

-*Tamafio Limitado por el nGmero de bits de direcciones del
Microprocesador.

*Se direcciona através de un mapa de memoria predefinido.

*Tiempo de acceso de 150 a 80 nanosegundos.
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S l-’"q"'* clura de une cor“pu‘adura
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'D.A YO Address Map

tholttdle
: -:mmrammm

I HexRange f{ " Devices Usage
- . 000-01F ! A Contigligr ¢ Systom
eyt i‘::" Interrupt contiotlar ' Syslem
© 060-0GF 6047 freybotro) Syslem
Q70-07F Realtima cuock, NMImask System
* OBOGAF _ DMA page register Sysiem
CADOBF - terrupt controiter 2 System
OCO-00F ‘DMAamuwuz System
OFQ Clear math Coprocessor busy System
OF3 ~ k Reset math coprocessor System
: CFAOFF Mzth coprocessor System
1FC-1F8 | Fixed ditk \ o)
™ 200207 - 1 Game VO - Vo
TB-2TF 1 Parallel printer port 2 Vo
2F8-2FF Seiiatpori2 V0.
- J00-31F | Prototype card Vo
360-25F Feserved Vo
378.37F Parallel printar port ) Vo
380-38F -§DLGC, bisynchronous ¢ YO -
Aa0-JAF Bisynchronous 1 " VO
300-38F Monochrome dispiay and prialar aaspler w
aco-aCF "y Reservad vOo
300-30F Colorfgraphics monitor adaz1sr vo
. JF(-JFT Diskete controller . + ¥O
IFS-IFF Serial port 1 yO
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Funciones Principales:

*Conecta los componentes funcionales al Microprocesador.
 *Estd farmado por: Bus de Datos
Bus de Direcciones
Bus de Control
* Ademés da las sefiales de:
: Tiemgo
IRUs
DA
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'DMA (Direct Memory Access)

Ventajas:

_ ' A ’ lP A _ Mc moria
*Velocidad en el Dispositivo. , K \
*No "distrae”™ a! Microprocesador. ' o i

E
. *Transferencia de informacién lEn. ' , E
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Especificaciones |BM Personal Computer

* Fyente de Poder de 53.5 Walts
*Microprocesador 8088 de 4.77 Mhz

: K
*5 Slots de Expansién (Con socket de 62 pins.) ?
* Memoria RAM basa de 18K -

* Bocina .
* Unidad de Disco Flexibie de 320K o0 360K de 54
*Tedado de 83 tecias.
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Especificacicnes |BM Personal Computer XT

. *Fuente de Poderde 130 Walts
*Microprocesador 8088 de 4.77 Mihz.
* 8 Slots de expansion (Con socketde 62 pins) - |
*Memoria RAM base de 256K :
*Disce Duro (En algunos modelos)
* Adaptador de Comunicaciones Asincronas (En algunos modelos)
*Teclado de 83 teclas :
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Mi’croprbcesadbr Intel 8_,088" .

*Velocidad de Reloj en MHz, 4.77 - 12 . .

*Tamafio del Bus de Datos 16/ 8 640 KBytes -

*Tamaho del Bus Usuario

de Direcciones 20 ---> Memoria = 1MB

*Modos de Operacién: Real 384 KBytes
Sistema
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‘de Direcciones 20 ---> Memoria = 1TMB

*\alocidad de Helol en MiHz, 4,77 - 1

*Tarmafio del Bus de Datos 16/ 16 C 840 KBy\tes'
*Tamanio del Bus \ Usuario

384 KBytes
Sistema

*Modos de Operacién: Real
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- | Arquitectura de‘las Microcomputadoras
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Especificaciones |BM Personal Computer AT

*Fuante de puder de 132 Walls swichable para 1150 230 Vac

* Microprocesador 80286 de 6 Mhz.

* 8 Solts de expansidn

6 con ! sockat de 36 pins y 1 de 62 pins
2con 1 sookat de 36 pins unicamente

* Memoiia RAM base da 256K _

*Memoia RAM de tipo Semiconductor Complementerio
de Oxidos Metdlicos (CMOS) para mantener |a configuracion
del setup de! sistema.

* Bataria para mentenear activa la memoria CMOS cuando el
equipo este apagado.

* Disco Duro
* Unidad de Disco Flexible de 54" de 1.2MB8
* Seguro que inhibe cuaiquier entrada por eelteclado
* Tededo de 84 taclas. _ 1




BHRIR A A R Je;r.e,a:'.?:-k.--" :
._,;_r;_ra.ra,@ el e’ B

e

3

G

e 4
SRS Yty

Modos de Operacién 802886
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*Mamorna Vidus)
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*Velocidad de Reioj en MHz. 6 - 20

- *Tamarfo dat Bus de Datos 16/ 16 : 15 MBytes
*Tamafo del Bus - Usuario
de Direcciones 24 ---> Memoria = 16MB -
*Modos de Cperacidn: Real o 1 MByte
: : Protegido Sisterna
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. 'Micr@pfoce;édQ’ Intel .80386

' 'Ve!ocidad de Reini en MHz. 16 - 33

HEAE S RS

4]

4
3
:

*Tamafio del Bus de Datos 32/32 . - [ Limitante Tecnoidgica |
*Tamaio del Bus (128 MBytes)Usuario
de Direcciones 32 ---> Memoria = 4GB .
*Modos de Operscidn: Real - _ -1 MByte
N ' Protegido Sistema
Virtuai
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*Velocidad de Reloj en MHz. 16 - 20
*Tamano del Bus de Datos 32/ 16
*Tamario del Bus - '

de Direcciones 32 ---> Memoria = 4GB
*Modos de Operacién: Real

Protegido
Virtual

Limitante Tecnolégica
(128 MBytes)Usuario

1 MByte
Sistema
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Intel 80486

*Caracteristicas Similares al EO388/sx
#inciuye Memoria Caché
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*Caraciarisgticas Similares ai 30386/3x
~ Fingluye Memoria Caché )
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*Caracterfsticas Similares af $0038E
_ ¥ inctuye Coprocesador Matemsting
*incluye Mamoria Caché
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Flex Compagq:

*Alta Velocidad.

*Compatit:ilidad.
*Canai Dual con

Procesagor Adicianal 82385,
* No Comparte Canal

Ni Mernoria. '
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Smartslot AST %Mm

*Bus Arbitrado.
*Procesador Widltiple.
*Buena Velocidad.
*No 100% Comgpatible.
*Necesita Adeptos.

*Enfoque Arquitectdnico intermedio.
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Micro Channel IBM:

*"Nuévo Estandar....?”

*Canal Compartido.

% alra Confiabilidad.

*Orientado a Multitareas y Multiprocesos.
*Utiliza e Implementa el POS. '

* Mo Compatible.
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CARACTERISTICA MCA EISA ISA
Amplitud mimina de Dabns 32 bits 32 bits 16 hits
Posile of wes o Periléricos Sl sl NO

Intalignates y b macter de 32 hets
Pramedie miueo de Datos:
DSiA 20MP/3eg | 33MB/seg | 2MB/seg
Ll 14MB/rog | 16M87zag| BMu/seg
Sapacic para memaiia direccionable | 16MB 4GB 16MB
Compatibilidad Ninguna ISA Ninguna
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| ARQUITECTURA "R I s cr»

4 E'N OUE CQ‘JSISTE LA AHQUTECWRA R-‘SC ?

introduccidn. .

Sun Microsystems ha disefiado la arquitectura RISC, Hamada
SPARC { Scalable Processor ARChiteciure) o Azquiteciura de Pro-
cesador Escalable, en que sa enfatiza una amplia gama de aplica-
ciones lanto para miquinas pequefas o grandes. El estandar
SFARC es un sistema de arquiiectura abierla, s decir, ol disedio
y sus especificaciones han sido publicadas, permitiendo hoy en
diz diversos disefics de procesaderes y muchas computadoras
basadas o o disefio SPARC. . :
Ef término escalable se refiers al tamaio de las lineas del chip dsl
procesador, debido 2 que el set de instrucciones del procasadoer
s bajo ( alrededor de un 10% de un procesador normal de tecne-
logfa CiSC por ejemplo el intel 8087), sa facilita la construccién del
procesador y como 1a tecnologia es abierla existen muches fabri-
can‘es para este tipo de procesadores. Cada tres 2 séis maeses se
asia liberando al mercado un procesador RISC mas veloz, siem-
pre basadc sobre el mismo conjunto de instrucciones.,

WGP EE S S S S S EEEE

CXEEESRISC?

Es una abreviatura de Conjunic Reducido de Instrucciones de
Computador (Reduced Instruction Set Computer), as un tipo de ar-
quiteclura que anfaliza en la simplicidad y la eficiencia en el uso
de iz informacién. -

£n of disafio de los primeros computadores sa noto que ol 80% de
los calculos computacionaies requerian sélo el 20% del conjunto
da instrucciones en al procesador. Estc motive-al disefio de un
nuevo procesador muy veloz, facil de hacer’y por lo tanto muy facd
de ir construyendo uno nuevo a medida que la tecnologia avanza.
Por otro lado 1a tecnologia CISC abreviatura de Conjunto de In-
strucciones Complejas ds Computador (Complex Instruction Set
Computer) ha ¢crecido dando pasos muy lentos, por el grado de
complepdad de sus operaciones, por ejemplo para pasar del intel
8087 al Intei 80286, pasarén mas de 5 afios; ademas otra imitante
es que [a lecnologla ClSC tiene pocos fabricantes (Intel Corp. ,
Motcrola Carp.) i

Como conclusién tanamos que en la tecnologia RISC la carga de
;:h“oce»;osJ es muy baja, la velocidad muy alta y es extremadamente
simple de fabricar el procesador. ' ‘

Bajo 1a tecnologfa RISC se hace eficiente el uso del procesador,
debido al diseo en ol que se ejecutan las instrucciones mas fre-
cuentes en uso dal software, por ejemplo un compilador de len-
guaje C usa sdko el 30% del conjunto de instrucciones disponibles
an un pmcesador C1SC Motorola §8030.

Por ia simplicidad dei proresador la arquitsctura HISC 05 mas ’
poriable que las tradicicnales, debido a que a5 més facil de imple-
mariar, permitiendo  una raplda integracién a las nuevas tecna-
logias a madida que se desarrolian.
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Miembros del cdnsoréio'EISA:

*AST Research
*Compaq
*Hewllett Packard
*NEC
*Zenith Data Systems
*Epson
*Qlivetti

. *Tandy . :
*Wyse Technology
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" Caracteristicas de las Computadoras

e T e T e S T Y o Ty T T C Y P S T o N [

= Liberacién México:1389

* Dreccionamento. 4GB

* Mamoria Usuario:
Limitante Tecnolgica (64MI

* Almacenamiento: en 1B

* Velocidad: de 16 a 33 Mhz

i | * Liberacidn Méxco:1330
* Caractesisticas:
s Smixe: al 80386
—_ ® inchupe Memania Caché y
83436 Cagpsecssadar Matemitico
3K H * TecrwlogixRISC .
2 Yedpcidad-de 25 a 55 Mhz,
. NN -
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Caracteristicas de las Computadoras
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- * Liberacién México:1382

* Daccionamiento: 1B

* Memoria Usuano:640KB )

* Almacenamiento: |
32MB (MS-DOS 2.xx) .
70MB [(MS-DOS 3.»x)

Tan grande como ¢l disco
duro (MS-D0S 4.xx y 5.xx)
* Velocsdad-de 4.77 2 12 Hhz.
* Made de aperaciin:Real

* Mowesnz L suanioc 15 B

* Almacensmiento: 268

*Valocdad:de 8 a 20 Mhz

2" Modos de operaciimfeal y Protegido
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' EL MICROPROCESADOR
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Frecuencia del
"Procesador

Frecuencia de
- la Memoria
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TIPOS DE CONTROLADORES
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-Par'émetros Para La Seleccién De Equipo 1
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- Tecnologfa, arquitectura.
- Procesador y velocidad.
- Tipo de bios.
- Estados de espera.. -
- .Tipo de disco duro.
- Capacidad de despliegue gréfico.
- Tipo de dispositivos.
- Penetracion en el Mercado.
- Costo.
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Parémetro‘s Para La Seleccion De'Hakdware

- Tecnologia IS5A, EISA, MCA, : - B
- Tamafio, palabra, 8, 16, 32 bits.
- Tamaio buffer memoria.
- Posibilidades de configuracién.
{ - IRQ.
' - I/O Address.
- Memory Address.
- D.M.A. (Inteligentes).
- Driver's y diagndésticos.
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2 +  Estructura General ETHERNET

CARACTERISTIOAS

* Creada por Xero_it {1970)
* = standar mas estebia
* Muchos Ambientes

1 = *Dificil" de Instalar -
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";ETHERNETZ

| 10 MButs/segundo |
Esténdar mas utilizado mundralmente
Rendimiento mas alto {High Performance) ~

Multlples opc:ones de cableado

— " coaxial deigado (RG-SB)
. par telefénico (Twisted Pair)

- fibra 6ptica -
. - coaxnal grueso (RG-—11)
Cableado sencu!lo y econémlco |

| Conectividad hacna otros snstemas bajo Ethernet
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CARACTERISTICAS

*Creada por iBM

* Alta Coneclividad en |BM
* Cabieado Complejo

* Buen Rendimiento

* Opcion de 4/16 MBits.




Estructura General. TOKEN RING
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ESPECI FICAC]ON £S TECNICAS

Velocidad |41 Mbits/fs. o
Toke: Cableado
Protocolo Pagsmﬁq STP/iBM tipo 2
. 1 UTE
Nodaos 1023 Fibra Optica
Instalacién MALSs :
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'FABRICACION

El conjunto de Chips para Token

Ring se desarrollé conjuntamente
enire IBM y Texas Instruments.
Casi todas las tarjetas Token Ring
se basan en el Chxpset de TI
(TMS380)
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 TOKEN-RING

4 MBltsIsegundo |
Topologfa de estrena dnstrubuida

Protocolo Token Passmg
Cable IBM tipo 2 -

Conectwudad hac:a ambaentes IBM 3270 bajo Token Ring |
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CARAUTERISTICAS

* Creada por Datapoint
* Mejor Pracio/Rendimignto
= Cahleads muy versatil

* Bs cii® de instalar




%siructu ra éé—r:érﬂavlh _ﬂ._ﬁA CNET

Slolal = SEEIEERE = B
E ESPECIFICACIONES TECNICAS i
% Velocidad | 2.6 Mbits/s. | o
i Fokon ~ Cableado . l[al
Eﬁ | Protocolo | passing RG-62 / Bus-Star
E" Nodos 1 &‘255 T\-#isled Ftaia'
talacid Repatidaras Fibra Optica
i Instalacion | - AfP
E -%
. g
| | :
. tra
:
@ . %
Eaﬁgﬁmgﬁmmﬁggm f
S L 5 5 S T S S T S S
7 o
I i
i in
0 5 |
: D
] I
i .
i - 0
is] B
fl ',
l& ]

. . s . Al
1 5 e 5 5 A Y S A S 5 1 5 5 1 S S S S S S S S S S S S S S e ]



FABRICANTES MAS IMPORTANTES

{

gm@mﬁ@

STANDAR
B DATAPOINT = MICROSYSTEMS MICRON
PURE DATA THOMAS NOVELL

: CONRAD -

B EEESNEEEE5E

Sislsic)slelstsisiaiblelsinlclolsSla)slels]alslalstsls) = o)

) _
ﬂammm f
far?l!ﬁﬁ mﬁﬁmgﬁﬁﬁlﬁ
i ? - |
| ]
L al
I n -
b ]
i 1]
q |
,g, : ' ]
I - )
f 4
[ ]
i i)
] ' i
i ; . a
i ‘ : o]



Estructura General

ARCNET

=5

;

E N

x FORMATO DEL FRAME )

0

g ,

fil . ALERT | SOH | SID | DID | DID | COUNT | DATOS | CRC | CRC

5

1] |

f

B

I

o

R

i@ .

. :
i ;
-\- m .
b ;
. : ]
a - ' q
[PEIS s cisac s sl ais s wim SIsiSlalislisisielsiclsisaisic ol s nlslGlsiSiSls slsisto 4
i.Eu?ii"E sii mmgﬁgﬁgﬁmlﬁ
o | |
. i
I I
i 0
Iy ]
If 0
. 1
| ) 2
: g
% i
E:E ’
o i
'r?l o
;.!i m
n 0
i _
i &
] g
U S5 LS 1.5 i i | 515} SRR EEPa] S PS5 SEETISTS I La s L) E..—EL.__:L:EE_:_:__-_IL_L_C_m’fcccmrﬁ_::l_jc‘:ﬁgﬁﬂ

?



RIRIERIRI e
mcﬂmﬁd‘mr.mmr_p

Activo

ify
1 B B e R T e e 3@@%@@9:%5“ in

-



ARCNET

25 MlBi'ts'/segdnd'o l\ ._

- Topologia de estrella dlstnbnfda .
Protocolo Token- -passing

Cable coaxial delgado.(RG---GZ}\ -

i Ba;o costo

~Permite distancias grandes (hasta 6km) .

.90



ARCNET

|
-\

Rep. Pasivo

b
‘.
: %\\
.

90

)Tc



GATEWAY
COMMUNICATIONS

 Installation . -

Guide

., GIEtheret” 8-bit PC Adapter

G/Ethernet™ 8-bit WS 'Adéptér



Configurin Adapter ' Cmﬁgunnq the ABpter
‘ . ) |
SELECTING THE DEVICE 1O ADDRESS |
swi _ Thick Thin The device I/O address allows the PC to locate and differentiate be-
v 2 3 4 5 6 7 8| GEthemet G/Ethemet (defautt) . tween installed devices. Switches 1, 2, 3, and 4 of switchblock |
3Hgaﬂgugi : O T ( ( SW1 set the device YO address. The default is 002AD-0028F \
' . — | : S (hexadecimal). Table 2-1 lists the available device [/O address ran- |
: ges and their correct switch positions. L
»
Device : B If you have installed an Autoboot PROM, select device 1O address
vo \-—-m—/ 2ADh. P
Address - '
Auto JP4 Cable selection jumper , l ~
Boot PROM - Table 2-1. Device I/O Address Selections,
Address. 15-pin . ‘ . - 1
_ {Thick G/Ethernet) X di '
— R T =T ] " Grry A Qm -
| . j -
/g ; o
- AN o . ;‘E__]D X g ' 002A0-002BF (1) ON OFF ON ON
, \ 3 ¥ ‘Iu 002C0-002DF ) ON ON OFF ON
' C - ( 002E0-002FF ON  OFF OFF ON
00300-C031F (3 ON ON ON OFF \
00320-0033F " ON OFF ON ~ OFF ||
00360-0037F (4) ON OFF OFF  OFF \
NOTES: . A ‘
° : {1) Default
S {2) Both IRQZ and IRQ3 are avallable with this address -
{3) Possible conflict with some tape y
Autaboot PROM {4} 18M LAN defautt ' ) [
socket Héader JP2 Edge connector BNC connector -
connector IRQ {Thin G/Ethernet}
&

c O 0 O

'\l 0 0 O - ((

2 3 &4 5 6 7

i
Table 2-3 lists the IRQ and device I/O address combinations that arc
selectabie through the NetWare software installation process. Be
sure that the device I/O and IRQ setting you have selected matches |
ane of those combinations. Refer to Selecting the Software Con- - Ly
figuration in this section for more details. s
|
!
|

Figure 2-1. G/Ethemet 16-bit Component Locations.

22 B {
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SETTING THE AUTOBOOT PROM ADDRESS

The Autoboot PROM address allows the PC to locate the Autoboot
PROM. If you cannot use the default, OC000h-CFFFFh, select a

new- address by setting switches 5 apd 6 of switch block SW1 (Fig-
ure 2-1) according to the Table 2-2.

The Autoboot PROM requires IRQ 3 and dcvnce IJO address 2A0h

Table 2-2. Auroboot PR OM Address Ranges

e Add ess Range :
T _-., - .g . s ot

CO000-C3FFF (1) "ON ON

"~ C4000-C7TFFF@  OFF  ON
C8D00-CBFFF ¢ = ON  OFF
CCO00-CFFFF* (3 OFF  OFF
NOTES:
*Dafault addrass
(1) Possible conffict with harddskcommllcruVGAand EGA e

adapters ‘
2) Possibleconﬂ:ctmeMSuunwyaLANndephrs
2-4

P

|
~ matches the adapter’ s hardware seitings. - ' 11
|

o 1
SELECTING COMPATIBILITY ]

The G/Ethernet 16-bit adaptcr is compatible with mast PC mothicr -l

boards. If you experience intermittent faihures when booting the PC
the PC locks up, er you receive continous network error messages, L

and you cannot attribute these problems to incorrect software nstal-
lation, poor cable connection, or faulty hardware, then you may l

need 10 change the compatibily jumper, JP5

JPS has one column of three pins with one;mnpc:msta_!ea. Select l
position A (default) by strapping the top and middle pins (Figure 24
1). Select posmon B by strapping the middle and bottom pins.

1
¥
If the problem still occurs refer o the Diagnostic and the \
Tmublahoonng sections of this manual. |

I

SELECTING THE SOF!'WARE CONFIGURATION

During the NetWare installation process, you ‘will peed 10 select the
IRQ and device VO 'settings to match the adapter. Table 2-3 lists the;
combinations that will display for the NetWare Configure
Drivers/Resource optien. Verify that one of these combinations

e

Table 2-3. Predefined Address Selections.

anfilciing Devices:
= oA
0*  IRQ3, Device O Add:m 002A0h COM2 (IRQ only)
IRQ 5, Device /O Address 00280h Tape Controller
1RQ 3, Device I/O Address 002ECh COM2

IRQ S, Device I/O Address 00320h XT hard disk cont.
IRQ 7, Device I/O Address 00360h. LPT1

IRQ 3, Device 1/O Address 00300h COM2 (IRQ only)

E-»Jmcn&um-

IRQ 2, Device IfO Address 002C0h EGA {IRQ only) ‘

IRQ 3, Device I/O Address 002Cch COM2 (IRQonly) | |-
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NETGEN
SUPPORT
AUXGEN
GENDATA
DSK_DRY 901
LAN_DRV_pé1
UTILOBJ~1
UTILOBJ-2
ANDOBJ
- ADOBJ
05082
0SEXE-1
OSEXE-2
UTILEXE-1
" UTILEXE-?
- DSK_DRV_299
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Wgluze in drive A xs METHEN
Hirectory of A\

NETEFH  EXE _3769'1 8-18-82 9:53a
VOLLHES DAt B8 {-11-88 9:47a
SRM ML 2408 7-13-89 91382,
NINSTALL EXE 142739 1-25-89 3:57p
UTILS DAt 13t. 8-25-87 42
CHPGORUN DL 2406 7-26-89 14226
TBMSRIN OVL 2406 7-13-89  9:38a
INSTOML EXE 135514 5-04-92 1d:00p
8 File(s) 33792 bytes free

Ar\netgen/?
Usage: netgen [~Inllcid1(s]) .
¥here'n = New System Beneration : /
€ = Custom Contiguration .
d = Default Configuration
5 = Standard Drive usage
fh: \}lﬂiten -n
.In&"lt disk SUFFORT in any drive,
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Insert disk GENDATA in any dr.\ivi:a,7
{Press CSCAFE to Continued
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Neluork Genaration Opliions

Select Network Configuration
Link/Configure NetWare Dperating Systea
Configure NetWare Operating Systea
Link/Configure File Server Utilities -
Exit NETGEN '

SR E R S T

Use the arrow kevs to highlight an option, then press the SELECT key.
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i1
i
i

7 'Available Ophiony

Set [herating Gyntes Getioncd
Seiect Resource Sets C
Select LAN Drivers

Select Disk Drivers

Select “Cther® Drivers
Configure Drivers ¢ Resources
Edit Resource List -

Edit Resource Sets

Save Selections and Codtinue

]
i
i
i
:
i

Set Operating Systes Df!*i.ons'_

Advanced NetHare 28/ / lledicatede
Advanced NetWare 286 / Nondedicated

dLE R L THH SHTH

lE[l!.’lIIl!liillimilIHEIHHEﬂiililllli!iI!!I‘iltlﬂiilllimllllﬂﬁllilllll K1

Highlight an option, then press the SELECT key.
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Use the arrow keys to highlight an option, then press the SELECT key. I
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Rescurce Sets

COM6 Micro Crenngl Only)d
COM7 (Micru Dhannsl Uniy}
COM8 {Micra Channel
PS/2 Math [cproce
TRH PB/Z tkd:l fJ Fsl" Szpvap

o 1 Bepver
le
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55

SELECT ifnter) Edi§ highlighted iten.
DELETE (Del) - - c;z~ bl (s

MARK  (FD)
Pregs ESOARE

ghted itom.

tu gave changes and return bo

L""I i i
th& preteding soreen.

7)

d new itea.
nge. ites nase.

Y

t all iteas.
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Mvailzble Options

HE T

Set Cperating Systee Options
5EiELu Resource Sets

Select LAN Drivers +

Select Disk Drivers

Gelact “Other” Drivers
(ensigure Brivers / Resources)
Pronirrs List

Fifi} Resource Sets

}Sava Bolections and Continue

BN B R T HE EE M H TP H B T E e L1348

an opiich, then press the SELECT key.
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Network Confiquration V.92

|
!
|
|
|

T e e vt s e ST T ST b e s e e

Selected LAN Brivers

{INS)

Available LAN Drivers

CRIEOPRELY

-|ACCTON ALC-16 Ethernat-BW Netware 2.15 Drive V2.80-R8] (g3-21-19}:

|B6/Ethernet AT by Gateway Comsunications, Inc., V2.A8 1
G/Ethernet EC FC by Gateway Communications, Inc., V2.:

Highlight a list entry, then press the SELECT I:eﬁ
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R R T BT TG A D I I MR ]

Belerted LAN Drivers
Tel A: G/Cihernet AT by Gateu_ayltumunicat-ims, lIﬁC., Vi. M
S .
Sel |
Se
Configure Drivers / Resmrces[_

m
[N

it Resource List
dit Resource Sets
Seve Selections and Con

m

LAN Driver Options

Select Loaded Itea #
toad and Select [ies
Deselect an Itea

ge the arrow keys 1o highlight en option, than press the SELECT
{Enter) key, Press ESCAPE to save selections ang continue,
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: a
i , L]
: Selected LAN Drivers f
2 —_— 1
G| |5e{ jA: G/Ethernet AT by Gateway Communicaticns, Inc., V2.Ad LLj
- gl 152
- £| |se a
B 2 (s [
; Ed © 7 Available LAN Drivers H
£ ed
' 5 Sa| iG/Ethernet AT by Gateway Communications, Inc., V2.A9 %
! £ G/Ethernet EC PL by bateway Comsunications, Inc., V2.: ..J'i
ﬁ TR ASTNC (COMI/COND) V163 (504068 + d
iBd PON 11 & Baseband {Alternate) V1.89 (881821) g
iBH PN 11 ¥ Basehand (Primary) V1.6 (881621) %
‘ ‘ I
f Highlight a 1ist entry, then press the SELECT key. b
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Gelected LAN Drivers
Szf A G/Cthernet AT by Bateway Comaunications, Inc., V2.A9
Set 1By TEM RSYNC (COME/GUMZ)  Y1.86 (880B9E)
% !::; 194 Taben Ring V.21 (889817
Se
fondioure Drivers / Resrmce;

Edit Rezource List -
“dit fesource Sets LAN Driver Cptions
Bave Selactions and Con

Select Loaded Iiem
Load and Select Itea

1 6 B 5 o R e G S R R G I

Deselect an item 5]

B

)

tise the arrow keys to highlight an option, then press the SELECT i
{Entar? key. Press ESCAPE fo save selections and continue. L}
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fivailadie Opbions

Set Operating Systce &plions
Select Rescurgs Sebs

Sploch Disk Deivers £
Select "Dther® Drivers
Configure Trivers / Resouroes
Edi Resourze.List

Fdit Regnurce Sais

Save Selections antl Coniinue
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| Channels
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Load and Select Item
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Eater a channel mumber, than press &
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the SELECT kay.

'1I!!I!liﬂ!!ii‘l!l!ﬂliiliﬁiEiIEEEEiEEiiﬁiﬁiiIiiiﬁiiﬁiﬁiiliiiﬁiIﬁi!iilﬁilﬁilii!iﬁ?iﬁ a5 =

T BEEBRESRSRNEESESES

HEEEEESSESEEREE




168

MU IR Rl ) S I RN ORI RIR A RIRIAER IR PRI, IR [R R B[RRI
2 A [l YR ROIGIER Jtﬂm 0 ‘Jf' Il R Rl e el e @l el e el i e el Pl e R e e el e e el el el el e R e Rl

GENERALIUN B0 DHBERVER

5 S P R HESA T PR ey

L]

—— "
[-Netuork fanfiguration V402 Mednasday  July 11, 1998 1:21 pa b=
B L

L

il
ik
—t

Industry Standard ‘qﬁ or AT Cosp. Disk foni. V2,91 (B"ﬁ‘m #

% Selected Disk Nrivers d

% Sei{d 5

| |selt

g |Se|2 I

E| |sel3 )

E| |Se{d|

£t .iCo

E ‘ Select Disk Driver Type (h

gl |ed - ]

Z| |Ga| |Adaptec AHA-174%/1646 Host Adapter ver2.i ]

£ IBM PS/2 Model 39 286 MFM disk conbroller VI.G1 (B81628) . 1]
n
0
|
5
&0

1551 51 |

Highlight a list entry, then press the SELECT key.
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Soizeted Bisk Urivers

1

JiTidusiry Standard 18A or AT Comp. Dl:k Cont. V2.4l (894810)
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o Lt P v

Edit Renource List
Edit Resource Sets Pisk Driver Gptions
Save Selections and Con

RN BN RN SR L

Select Loaded Item
Load and Select Itea
Deselect an iten

Use the arrce keys to highlight an option, thgn pross the SELECT
(Enter) key, Preoss ESCAFE to save selections and cantinua.
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fvailable Options

Set Operating Systea Options
Select Resource Bxbs )
Select LAN Drivars
Sefect Disk Drivers .

Select “Other" Drivers
Configure Drivers JResourcess
Edit Resourcs List-

Edit Resourca Sits

Bave Seiections and Continuse
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Gptions

8oy Operatinn System Detions
faleet Rosource Sets
Eui,ct LAK Drivers

Copfiours Drivers / Resvirces

ot v

Cheonn LAN Configuration
Enfer Server Information
Releass Lisk Drive Configuration

Use the arrow keys to highlight an option, then press the SELECT
{Enter] key, Press ESCAPE to save szelections and continue,
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Highlight a list entry, then press the SELECT key.
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Unconfiqured LAN Drivers

Available LAN Configurations

1/D Base = 2Afh, no DHA or ROM -
1/0 Base = Z28%h, no DMA ar ROM
1/D Base = &M, no B4R o~ DM |
170 Pasa = 320k, a0 DHA or ROM
‘ e = 30h, no BEA ax ROM
A= Lb, 1/D Basa = 393, o DHA o ROH
18] = 2, 1D Baze = 2085, no DHA or ROM
] = 15, 1/ Basa = 348, a0 A ar RO¥
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Aviiiable Upiions

Set Operating Systes Optians
Select Resource Gets i
Seleck LAN Drivers

, Configure Drivers / Resources

Chooss LAN Configuration @
Enfar Server infcrmation
Release LAN Configuration
fielease Disk Drive Lonfiguration
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{Enter) key. Press ESCAPE to save seleciions and continue.
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fvailable LAN Canfigurations

Token Ring Prisury Adapter; INY = 2, 10 = A2h, Mea = CCB0h & DB3dh ¢
Token Ring Alternzte Adapter, IRG = 3, 10 = A24h, Mes = CEOBn & DABGh
Token Ring Alternate Adapter, IR@ = 7, I0 = A24h, Mem = C488h & CPdh
Token Ring Fricary Adapter, I5G = 3, 10 = A20h, Mes = CC66h & D8dGh
Token Ring Primary Adapter, IRQ = 3, 10 = A28h, Mem = CEUGh & D4ddh
Token Ring Primary Adapter, IRQ = 7, 10 = A28h, Mem = CBESh & CCHGh
Tokan Ring Frimary Adapter, IRQ = 2, 10 = A2dh, Mea = (B96h & CCédh
Token Ring Alternate Adapter, IRR = 7, [0 = A24h, Mem = N268h & DCOBh (;
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Highlight a configuration, then press the SELECT kev.
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Use the arrow keys to highlight the desired field, then type in the
desirad dzta, Fress the ESCAFE kev to save selections and continue.
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SUPERSERVER ARCHITECTURES

.. Jeffrey V. Hudson
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NetFRAME Systems Incorporated
/ .



The business strategy of NetFRAME is to provide a tie superserver architecture that conibings the
best attributes of PC's, minis ard mainframes, with emphasis on fault resistance, remote control,
data integrity and scalability, All this is done within industry standards,. What-has changed? Why
superservers 7 And what are the implications? These are the three questions we are going to answer
today. ' o :

Computing has evolved considerably in the last 4 decades. The 60's was the decade of

organizational mainframe computing where everybody shared data. The 70's was the decade of the

organizational minicomputer where people shared data. The 80's was the decade of personal

computing where there wags no sharing of data. The 90's decade of network computing takss. us

back full circle to one where crganizational computing and sharing data is the norm. Networks need

servers in the commerxcial computing environmen and this evolution requires that the servers include

a very high degree of data integrity. Data has evolved from alphanumeric data and text to multimedia

with: graphics, text, imege and sound. This requires capacity expansion, increased processing

power and IO throughput. Applications have evolved from office automation tools like word .
processing and spreacsheets to mussion critical applications like accounting systems. . This requires a

high degree of fault telerance in the networking environment. Platformas have evolved from host

based applications where mainframes, clusier controllers and terminals work together, to

geographically disperse LANS where small LANs replace cluster controllers. This evolution requires
a high degree of remote control and security. T AP

Everything is changing much faster than before becausz of the speed with which information flows,
the speed at which transportazion operates and increased competition. Microprocessors have -
increased 40 fold in speed in the last eight years. This increase in the rate of change requires that
everything be done within industry standards. LANs have evoived from very simple  file and printer

haring to larger LANs, where data was shared, to much larger LANs where servers started to-
multiply because the servers became 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 access to
common data without changing servers. The soluton to this data management problem requires that
data integrity, capacity expansion, fault resistance, remote control, secunity and industry standards ail
be present, and these requircmerts are all caused by evolution, : ~ L

Users have two choices today in servers: either mainframes and minis or. PC's.. Mainframes and.
minis have the advantages of: reliability, data integrity, good security and.capacity. to expand..
However, they are nnt that'casy o use, they are not verv flexible, they are » ¢ PC compatible and
their cost structure is much higher than what the indus.y has embraced tousy. PC's on the other
hand have the advantages of: ease of use, flexibility, compatibility ‘and acceptable cost structure.
However, PC's were never buiit to support multiple users so that the reliability and data integrity .

miodels are not robust. . They lack adequate security and adequate capacity to expand. ‘There was no
:omplete answer and ‘this void has caused the emergence of a new category of products that fulfill
server requircmesits and suppost clinpg server comnputing.  This new category of products, called
superservers, combines the best atiributes of PC's, minis and mainframes, '

’



Supwrservers, of which NetFRAMES are an excellent example, provide ease of use, flexibility, PC
compatibility and cost features of PC's while at the same time providing reliability, data integrity,
security and the capacity of minis and mainframes. . The requirements that were set forth for
superservers need to-be explored in detail. First, in terms of data integrity:: data integrity is a
guarantec that data does not change or disappear without notification.” This is a mandatory

_requirement in a server: Data integrity must be guaranteed. in the CPU, memory, bus and interfaces .
in the system. . In a PC-architecture, there is very little data integrity guarantee.: There is no parity
check in the busses and internal adaptors and there is no ECC memory. -Another alternative
architecture like that of the NetFRAME includes parity checking on all data transfers and includes
ECC memory. This is very similar to the way mainframe.and mini systems are designed.

‘Another criteria is that of fault resistance. Fault resistance is defined as a case where single failures
do not interrupt service. ‘Fault resistance needs to be applied a<ross the system, and this sategy
eliminates single points of failure. In a PC architecture, there are multiple single points of failure. In
the NetFRAME architecture, by contrast, there are very few single points of failure, In fact, almost
the entire system can be made redundant. : 2 :

Another criteria is for capacity expansion, both in processing power and I/O throughput. A PC
architecture like EISA or MCA is a single sequential bus which is very appropriate for a desktop
architecture. The bus that connects the memory system to all the I/O cards is the element of the
system that defines the tota! system throughput. A mainframe architecture, on the other hand, has
multipie concurrent busses; which is very good at moving large amounts of data as in the IBM 3090
18CE. The NetFRAME architecture is very similar to the mainframe architecture; however, it uses
386's and 486's to implement 2 multiple concurrent parallel bus architecture.: The advantage of this
kind of architecture is that by pruning branches on the tree, you can start with a:very small, compact
entry level system- and grow it to a very large complex system., The performance envelope of the
'g:éFR}?ME and this architectural approach, is-best described along two dimensions: MIPS and /O
ughput. - o

The NF100 delivers 15Mb per second of 1/O throughput, the NF300 delivers 25Mb per second, and
the NF400 35Mb &r second. ' Compared to the IBM 4381 which delivers 30 Mb a second for
$800,000, the NF400 delivers.more than that for approximately $100,000. Similar comparisons can
be made to the VAX family and the Sun family where rather than /O throughput being the major
emphasis, the systems deliver very high MIPS ratings. The Compaq SystemPro delivers about 8Mb
per second sustained /O throughput. The throughput of a server has been measured by a number of
objective third parties such as PC Week where they measured a number of different architectures.
The benchmark showed that with one station active, the results were all about the same, however,
with 32 stations active, you can see that the NetFRAME clasy of architecture far exceeded the
capacity of all of the other servers tested. - o : L

The /O advantage is best characterized in dollars per fncgabyté pér.sécond. and this is the
fundamental breakthrough at NetFRAME. The NetFRAME delivers $2,000 per megabyte per.
sccong. compared to PC's and minis and mainframes that go up to $30,000 per megabyte per
second, : : . IR

One of the other criteria we discussed was remote control which was the ability to control a server
resource without a physical presence. The NetFRAME, for instance, does not have a keyboard or
dispiay attached to the sérver. Any workstation on a LAN can act as the console device for the
server. Because of this architecture, any PC on any network, even remotely situated, can act as'a’
console device for any NetFRAME on the network. In the event that there is a problem with either
the operating system or the hardware, the NetFRAME includes the concept of the service processor, |
here there is an independent 8088 that monitors Lh%opcration of the server. In case of a problem,
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“the server activated maintenanics hardware and software will take corrective action, restart the system
and place telephone calls to user defined numbers to report probiems in voice synthesized speech.

Security is an-additional criteria and is defined as the ability to physically protect equipment and the
data. Minis and mainframes use a separate control facility which i very expensive :and PC's
typically have no security. Neither stratégy works well for servers in the networking environment,
Security is best addressed by selectively allowing access to disk removal, media, on/off switch,
cabie connections and boards, where you can implement a completely secured system, allow access
to media only, or 2llow full accessibility for maintenance. I o

o

Everything we'vé tallked about must be done within industry standards for the reasons that we've
describad. Ethernet and Token Ring are the standards for network interfaces, the SCSI for disk tape
and peripherals and SDLC and FIDLC for wide area communications and NetWare 386, OS/2 LAN |
Manager and UNIX for the operating environmeits. _ ) . :

In summary, the evolution of computing, data applications platforms and expansion has increased
and this increasing rate of change has caused the emergence of superservers. . The criteria for
supsrservers that we laid forth are best met by a prad.ct that was specifically designed to do that,
ard not a PC that was placed on the nciwork as a server, A number of customer exampies of how
this technology is implemented is appropriate at this point. Seattle City Government has multiple
NetFRAMES 1n the different departments all communicating with the IBM 3090, MCI, the telephone
commuyrications company where they have a small number of users but a very large data base tied
into their E-Mail system. The public highway authority in Italy which uses a series of NetFRAMES
to connget all of the hadge readers at the tcket gates. for all the highway entrances. Aldus
Corporation which develops a nurcber of software products for the PC indusary has a number of
NetFRAMES spread around the world to control their internal operations and developmeni. The
i;emal Revenue Service, a federal taxing authority in the United States which uses NetFRAMES for
electronic tax filing system network. : o

So, in summary, there are some good reasons that this new category of product has evolved and
emerged and there arc a number of examples of customers . that have taken ‘advantage of the

techinology in their operations.



hy a network mainframe

' are critical requirements for business success in the 90s.
In an grena of increasing globx! competition, inform- - -
plion system investmetiul fade today Wil Sitpe e
success or failure of businesses for years to come.

Today's trends in information technology define the -
landacapo on which winning sategies for the 90s will
. prevail. Innovation in microcomputer technology is - - .
: . _ accelerating to provide end-users unprecedented lovels. .
: ) of speed, economy and ease of use. Networks are
: evolving to accomodate volumes of data and .
| - connectivity options unheard of just a few years:ago.
S " - And new product cycies are shortening, highlighting the
importance of standards, scalable architectures, and .- -
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Atthe xnf.crsecﬁon ofthmtrends persom! mpuur ‘
networks are emerging as the stategic infarmation
© system resource uf the 90s, Workgroup based PC -

LANSs inftially purchased for casusl PC oonnectivity are |

now pervasive, growing rapidiy in boii: size and
sophistication. As thiz growth sprea:l: organizationally,

" such networks effer compelling adwantages for
enterprize level communications snd distributed data
processing, With the growing availability of LAN
hased development tools and applications,
"downsizing” of minicomputer and mainframe systems
to the LAN is taking place with dramatic results.

As PC networks assume this strategic role and become
mission critical in nature, network uptime, integrity of
data, managability and growth become ever more
imponant factors. Network computers supporting such
LANs must meet the levels of performance, fault
. toierance, and managability demanded of such a
stralegic computing environment.  Additionally, in
rder to inlegraie software and handware from multiple
‘dors. such network COMPULETS Must support
andard PC LAN opcranng systems, applications and
network hardware.,

 Recognizing the mission critical nature of PC LANS,
‘NetFRAME Systems, Incorporated introduced the
~world's first family of superserver class computers in

the fall of 1989, These syszcms, refeired 10 as petwork
rainframes or "NeiFRAMES®, offer a new generation

- archiiscture desiznad et'pccmlly for mission critical PC
- LANs. They combine the performance, scalability and

fault wolerance features of minicompulers and main-
frames with the flexibity and price advantages of PCs.
They solve the capacity and netwark management
challenges of rapidly growing PC LANs, and are the
ideal platform for minicomputer and mainframe

- downsizing.

For corporate MIS directors, managers of LANs in
departments, or smal} business managers, the
NetFRAME family presents new computing options:
smoother, casier LAN growth, better control of dis-
mibuted LANs, and revolutionary price/performance for
the most demanding applications. The result is faster
and more cost-cffective implementation of strategic
sysiems and, ultimately, new levels of orgamzauonal

productivity and business competitiveness. .

N/ Easner LAN gmwth
N/ Better comml of dnsmbmed LANS

] Remlmi@mry | price/ perfo_rmaém:ef

W Mainframe class fault tolerance
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hy a network mainframe

are critical requirements for business success in the 90s,
In an arens of increasing global competition, inform-
ation systom investraents made today will shpe the

: success of failure of businesses for years to come.

Teday's wends in information technology define the
landscape on which winning strategies for the 90s will
prevall, Innovedon in microcomputer wechnology is
acceleraing 0 prgvide end-users unprecedented lovels
of speed, economy and ease of use, Networks are .
evolving to accomodate volumes ofdataand -

connectivity options unheard of just s few years ago.
And new product cycles are shortening, highlighting the
impormree of standards, scalable mtuwcmrcs and
laziing valug,

Figure 1-1 Superservers
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Why a network mainframe -

Departmental LAN;
For a small business or department where LAN growth
and uptime arc important considerations, an entry-level
NelFRAME is the ideal alternanive 10 one or more PC
class servers. For these LANs, a NotFRAME can offer
- greater reliability and capacity than PCs, at a lower cost
~ of ownership. As LANSs expand, the NetFRAME's
G ey - ' - input/output (1/0} and storage capacities keep pace,
offering performance scalability without the
administrative burden of multiple machines.

Server Consolidation - .

PC LAN growth is often characterized by the prolifer-
aton of PC class servers. Such piecemeal deployment
of resources can lead to overly complex LANSs that
have low relizbilicy and high management needs.
NelFRAME provides, for the first ime, the opportunity
-to approach LAN growth on a site-wide basis in which
the deployment of LAN resources is centralized 1o yield
greaier economics of scale, lower operating cosy, easier
system managment, and superior uptime. With suppon
for up to cight LANS and leading fault tolerance
feanres, one NetFRAME can often consolidate up to
eight or ien raditional PCs.

Mainframe System "Downsizing”

The NetFRAME family is the first viable altemative to
minicomputers and mainframes for business cringal
applications on PC LANs. NetFRAME computers offer
gigabytes of storage capacity, mainframe-level data
integrity, and unprecedented fault tolerance and
security features, Yet, a NetFRAME is significamly
more cost-<cfTective than minis-and mainframes and
provides more {lexibility in expansion and software.
Furthermore, the NetFRAME, since it runs standard PC”
LAN aperating sofiware, is superior to minis and
mainframes at integrating PCs on a corporale scale.

New High Productivity-Applicatioas

Over the coming years, the true power of LANS will be
realized in an emerging class of new organizational
applizations: image systems, filing systems and LAN-
based cffice systems will become the backbone of
business operatons. NetFRAMESs, with thewr ability 10
move large emounts of information, are the ideal
platforins for carly adopters of such leading edge
technology. :

In short, the NetFRAME family is designed {or the
networks of the 90s that will speed information transfer
and shorten decision reaction dmes. Use of
NetFRAMES will help businesses gain and keep a
compelitive edge for years to come,

Figure 1.2 NetFRAME NF400
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NetFRAME Systems Inc

Multi-Processor Architecture
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HIERARCHICAL BUS STRUCTURE |

Use Multiplé multiplexed data buses to achieve high thr.'oughb'utf B o
Buses gets slower and narrower as it travels down the hlerarchy -

| - Proéeséb_r Daté Bus. - 50 MB/sec 32 bits w:de - B
~ -CacheDataBus . 200MB/sec 64 bits wide
| - Memory Data Bus . 100_MB/Se_C | 64 bits wide .
-0 DataBus 100MB/sec 32 bits wide .
-DSBus  25MBlsec 16bitswide
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CTURE

Muitiple independeni P--to,_cessdrs with Private Local Memory
communicate with each other through Shared Memory™ -

» System Processor

e |O Processor

e Service Processor”
e Application Processor

hi

NetIFRANMIS Systems Inc

25 MHz Inte! 80386 or 80486

16 MHz Intel 80376
10 MHz Intel 80188

33/50 MHz Intel 80486
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What Makes A Server Super?

Bv ANN: Knowess

minicomputer,

' vcry computcr generation needs a
“super” * something. First there was

the supercomputer,
then—falling some-

then the super-

. where 1n between those two—-—-thc mini-

percomputer.

ow, there is the superserver,
Juse a3 the concept of client/server
computing was -beginning o
sound familiar, the sininle server
has been elevated to super status,
Iz i3 & new machine with new
featrurs that, like most of ifs su-
per predeccssors, CTusses com-
putzr categories and promises
more bang for the buck.
Most superservers are based

on Intel Corp."s 80386 and 80485

microprocessors, bt they are de-

signed and configured with mule
tiple processors, » high-speed ays-

tem  bus . and  mainframe-like
features, capecially high-through-
© put input/ourput mechanisms and
disk nmys."ﬁut mukis supers
" servers “more expandable and

scalable” dhan their personal come

putcr counrerparts, said Leurie
Stroag, dircctor of product mar-
" +ing ar Compaq Computer
" p.. the Houston-based maker

‘mc ‘Systempre superserver.

MORR 733, LBS8 MONEY
Being ablz t0 hook up morne per-

sona! corputers to the serve: for’

less moncy is what muldproosss.
ing, disk armays and increased VO
throughput mean for most net-
work managers. Steven Brunaer,
for example, wa using Com-
p2q's Deskpro 386 as a file server

- at Fish Engineering & Construc-

ton Inc. Brunner is senior man-

‘ager of computer services for

Fish, a Houston company that
builds petroleum and chemical
proccasing planc, He was limited
to 100 users by the system's oper-
ating system, But with NetWare
385, a local ares nerwork operac-

ing systan fram Novel) Inc., and
"~ Compaq's Systempro, Brunner

evennaally will have 200 worksta-
Gons running 3 matenials man-
agement application hooked up
to the sy:tzm.

"Supsrservers arc a bridge be-
tween pcnoml computer tech-

their bigger brethren. -

nology and the minicomputer
world,"” said Gary Tarantino,
product manager for AT&Ts
StarServer E superserver, which

"was introduced last moath.

*“*Superservers are hybrid per-
sonal computers and  main-
frames that are designed from
the ground up to be servers,”
ssid Theodore Manakas, senior
vice president of sales and mar-
keting at Tricozd Sysiems Inc., 8
superszrver snrt-up based in
Minneapclis, Minn. ‘

If their multiprocessing and
throughput capabilities  distin-
guish superservers from personal
computers, what disnnguishes
them from mainframes and mini-

 computers s price. Ranging from

$16,000 to $45,000, superservers
are cost-cffective almnva ]

. Compaq's Syuempm. foc
example, concains » 32-bit Intel
ligent Drive Array controller
and can be configured with two
to four drive arrays, Drive ar-
rays conncct muitipic disk
drives and record sections of
daua on cach disk—-rather than
putting it all on one disk—40 the
data can be accessed much more
quickly later.

ENSURED RELIABTUITY
Mos: supemervers use similar

disk technology and, like Com-
Paq’s Systempro, ensure data reli-
ability through such fearures as
drive mirroring, which allocates
half of each drive to mirror, or
back up. another drive. Other
systems, ke AT&T s StarServer
E and the NF line of superserven
from NetFrame Systems Inc., an-
other superserver start-up, based
in Milpitas; Calif, use error ¢

rection and detection technology

‘that spots and corrects single-bit

errons in data

A ‘superserver’s [/O capability
it what places it in mainframe
territory. , “The differonce  be-
tween 3 personal computer and a
minicomputer or a mainframe is
not horscpower, it's input/out-
put.” said Frank Dzubeck, presi-

" dent of Communicatons Nete
. 'work Architects Inc., a consulting

frm in Washington, D.C.
- Aguin, the difference is che
price of the equipment. The cost
of connecting 8 network of per-
sonal computers to an installed
mainframe would be about threc
tmes the price of two or three
high-end superscrvers, accord-
ing to Tom Glassanos, direcior
of ‘marketing at NetFrame.
Superior I/O was the deciding
factor for Keystone Provident

Life Insurance Co., sccording to

Les Lapuzz, vice president of in-

/6
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formaticn services at the Bos-
ton-based company. Keysione
was running 1 specialized ingure
ance applicadon that mazinzains a
database cn, and pariormes ol
telated processing of, the come
pany's insurance policies, Key-
stone wanted to ;Mc“ﬂ over
100,000 policies with the appli-
caticn, but it had hit 2 limit of

6,000 using a 386-based parsonal -

computer aceing as a &le server.

Keystone evaluated 2 Net-
Fram:2 superserver and a Compagq
Systempro, and considered using
a Digital Equipment Corp. VAX

6210 that was already installed at |

the company. The fully config-
ured NetFrame tumed out to be:
the most expensive soluton, but
Keystone chese it, Laputz said,
because it prowded “the fastest
thmughpur.

“THE w‘w FRIRA
' superserver aci:ieves its
/O capability varies from ven-
dor 20 vendor. Tricord's Powes-
Frare servers, which arg all
bascd on Intel’s 486 chip, dedi-
cate a 386 civip to V(G provessing,
The iotelligent UQ Froccasor,
developed by Tricord, can han-
dle auldple, zimulaneous VO
opcrations to. multiple channels
and, through them, to muldple
disk drives. Bach gysrem can be
coufigured with mulup!e Vo
proceison. -

Most superservers use & pro-
priccary  high-spced bus. The
PowerFrame, for example, con-
ains a proprietary 32-bu. 100-
megabyte-per-second bus called
PowetBus. NetFrame sells its
NF serics of servers with a pro-
prictary bus that runs 125 mega-
dyizs per sccond. The Scar-
Scrver E has ap internz]l bus

cructure thas is actually e G4
+it._data buses and one 32-bit
17 s bus. AT&T claimis the

configurzrion is capable of a

267-mcg~uyw-pcr-ucond sus-
mmble dsta rate.

MULTIPXDSESRORS BY DESIGN

Besides high 1/O capabilities, the
feature that distinguishes super-
servers is a multiprocessor con-
Gguration. In fact, Intermational
Dats Corp., 8 market research

firm in Framingbam, Mass,, de-
fines superververs a3 “mulde

processor servers based on a per-
sonal computer hardware
platform,” said Suwsan Frankle,
an IDC racarch analyst.
Multiprocessing allows cither
multiple vscrs or multiple parts
of a single user’s program o be
divided zmong several proces-
sors, mal:ing overall processing
timzs faster, [also increases reli-

~ ability: one procmor fails, the

others keep workii-;g.

Multiprocessing i3 transpar--

ent to the user, according to

AT&T's Tarantino. "It simply
means more users will be able to

be attached and there will be

betier relisbility,” Tarantino -
sid. A nerwork administrator
.can tweak the software for bet-

wr performance, he said, but us
ers won't know it, )

Currendy, however, mulsi-
processing technology is not as
beneficial to siperserver perfor-
mance as it could be. What's
missing, according to Tricord's
Manakas, is software. As a re-
sult, Tricord sells mostly uni-
proceasor versions of its scrvers,
“Multiprocessing software isn't
as ready as it should be,” said
Manakas.
Q542 is. late.” Operating Sye-

. tem/2;, Microsoft

“"Mere  specifically,

/ Corp. and
IBM’s latest and most powerful
MICTOCOMpUter Operating 3ys-
fern, is not yet in widespread
use, and applicatons for it are
relatively scarce.

The Compag, NetFrame and
Tricord syuems all will run
0O3/2. LAN Manager and No-
vell's NetWare 386, NetFrame
will offer an  as-yet-undetcr-

‘mined form of Unix in 1991;

Compaq and Tricord currently
offer a version of Unix System
V from The Sane Cruz Oper.
sgon, Santz Craz, Calif And
AT&T sells the StuServer E
with Unix System V. dcih
AT&T and Trcord provide
symmetric multprovessing, i
vhich every processne « cqu

and can perform the same sk,

under Unix,

/7
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Network

Consoli

on Supers

ANs ypically grow in-
erementally. That's why so
many corporate netwsrks
#nd up a hodgepodge of 285
servers, 386 servers run-
ning 286 software, 386
SETvers wuh full 32-bit network software,
and a smattering of 486 CPUs running
who-kriows-what. That's also why corpo-
rate connectivity managers are ferced (o
reckon with myrizd file, communications,

“ and-special-purpose servers,

I've often thought thal most sitay
could benefit from an integrated sevver

" that runs PC networking software and de-

livers the performance, seourity, and in-
tegrity of a mainframe, but so [ar\he
big-CPU vendors” LAN suppert falls
short of what's pecded. ’

Hapoily, my desires 2re moving clos-

“er w0 being rezlizad with the selwork

superservers from NetFrame Svstems
By

Inc. and Comoaag Computer Corp, 138

© recently anncunced 25-MHz P52 Mode!

el Architecture (MCA), ar
- master 10 cards can dos lt.‘!' or s
- espacity, To evaluate the most pows

-petwork servers is 2 25-MHz 80386 C§

80, while not a superserver per sa, alin is
a step in the right direction,

Don't mistake a superserver {or 2
raceforse, though. It's more of a Clydas-
dale: It's not how fast it goas but luw
much it can pull that counts. :

Superservers can handle many mors
client PCs and deliver far far more stor.
age than today's existing servers, but
evaluating them is no simple matter,

A key criterion is economics: kuow-
ing whether it makes financial sense to
consolidate several smaller servers into a
larger central one, A common baseline {or
PU.
about 300 Mbytes of disk storage, and 8
Mbytes of RAM running NetWarz/336,

A superserver with an advanced tus
design. such a5 Extended Indeztey Stais
dard Architecture {EISA) m M'cro(, tap-

\LVE .u ! busn

OSOLT
AN B
il Q@&,
SEVELS.
\x-:.-s:’ %

‘Ces

ASu SerrCostComparison

il S e

r— L 00t Tetel Oy Cest Total Oty Cost Totsl
BasoUsits ¢  $10105 $82780 2 825990 $51998 1  $43.500
Dlsx 4 5550 $22200 2 $4999 18568 3 . 5700 826100
temory 4 38375 $25500 2 $21.999 $43998 3 $11,500 $4.500
Hetwork 10 8 $600 $6400 B $1.205 $10360 7 45,000 $35.000
| $109,880 $126,204 130,300
biscount £32,684 324,071 WA
gize'wﬂeﬁ - sM,816 _m.:u" - 8238,100 5

{54 Mbytes of RA‘
toerface cards, ang

’ C)

2g¢. Keep in mind i.aat ;riCZ'l & c@ﬁj"ﬁssa?

tian can support £00 1o 1,800 PC cliens,
Fach 1B} P/ 150 SUPRATLS 7

mazimum 16 Mhetos of memcry. 30 {oyr

units would be peeded to meat the mam

ry capacity (see table), Compaq's Sys.

Hods

RNty

tempro allows a maximum 1,68 Gbytes of

disk storage in ity chassis, 50 two units
would be required, The NetFrame meets
all requirements with a single unit,

[BM's Model 80, when equipped
with bus-master disk controllers and net-
work adapters, comes close to being a su-
perserver, and LAN administrators are
comfortable with the PC platform. In.
creasing capacity means adding another
PC server, and replacement components
are readily availabie,

Compag's EISA impiementation
uses a custom memory/CPU bus that a2-
commodates twe 33-MH4: CPUs, The ad-
varcad E{SA bus-mastesing disk contro).
lcr interleaves disk reads and writes for

high H‘rouﬁnut The Systempro ad.
firestes 258 Mhyvies of memory,

NetFrame's custom bus architecitire

~servers, [ set an arbitrary target capacity | affess very high pedformance. halancing

j
|
f

fdrives, and so on This adds

system 1O between the /G processors
and main system memory. A recent test

_piiting the Compag against the NetFrame

indicated that while both maintained the
sume high I/0 levels, NetFrame did so -

“with less impact on the central CPU. run-
| ming at 6 percent utlization as compared :

with the Compaq's 25 percent utilisation. |

COMPLEX ECOROMICS

To determine the retail prices in the
table, I've added the least amount of disk,
memory, and [/Q to the standard base

‘units. Current discounts for the IBM PS/2

Model 80 are around 30 percent; for Sys-
tempro, around 20 percent; NetFrame of-
fers no discounts. Given the number of
considerations, pn'cing Superserver con-
ﬁgurauons can be just as complex 2s eval-
uating pcrfor"nance.

For instance, in large mnr*opohzan .
areas, real estaze rentals contribuie heavi- .
ly to overall budget. A site with several |
hundred users configured with standaid
385 srrvers requirss almost a dozen file |
sorvers, plus all the associated supple-
meility COMIMUGICEions servars. con-
power supplies, wire racks, e
UD 10 quille A

-t
SOIES,
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bit of office space. A single superserver
requwna a fraction of the flgor space, air
conditicaing, security, and cabling.

The initizl h?-@ﬂam cost. of Mei
Frame zppaars hizh, hut the maltibur.
pose L0 adamer contributes shout
$25,000-to the variance. Given its repori.
ed performance statistivs (such a5 iis
showing sgaingt the Systzmprol, fewar
/0 adapters may be rm‘wrad with Net-
Frame; the target coufiguration wauld
need as few 23 four wtcrface cards,

- Thoug!! Ne:Frame doesn't aiscoust hard-
ware yet, the coinpany has just cul the

price of its lovend ME-100 and the 380
Mbyte disk drives, and reducuon-s on me

hlgher units are to be expected.

"Other variables are harder to plot

 For instance, I'm trying to plan my LAN

expenses for next year now, and | don’t

know how much software will cost be-
- cause Novell and others have not re-

leased a pricing policy for servers with
more than 250 usars,

This is arare case of technology mov-
ing so fast.that the marketing folks—and
their pricing structures—~have been left
behind. In fack, 2 Novell representative
recgnily claimed that there is no demand
for 2 Netware/386 lcense for more than

250 users. But corporations are budgeting

now for next veer, and it takes vision 1o
see how this dempnd wijl ke shzpe.
The concent of congctidation, the as.
sence of the superserver, s itself not cut-
and-dried, Configuriig mave servers for a
givan user ponulation, a safeguard of-

{ fesed by the BM and Comp'” wits

A

N

Rv;w-'-"-.l fnm ".\amtomwmmlom. July 1690, copyngm 1990 by McGraw-Hill, Inc., with all ights mearvad.
DuiaCammuracraiony Ropring
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against the possibility of havmg 3 single
point of failure, has its advantages. In our
configuration, if one Mode! 80 goes down,

only one-quarter of the users lose ser |

vice. An outage with C ompaq would ef-
fect hail the users, ang the NetFrame
brings everyone down when it fails,

None of thase systems offers com-

p!aze nardwsre fault tolevance, An inter-

azl component {ailure chuires bringing -

the server down, The NetFrame svstem
dons suppen aitomatic switching to a re-

dundzat power supply, but sooner or lat- |.

&g, Tenairs must be mada,
swer servers, on the other hand,

means iess soflware maintenance. People
costs remain Ligh and conlinue to in-
crease. Any reduction in staff costs pays
extra dividends over time. Also, with net-
work operaling systems such as Novell's,
which doesn't have 3 strong distributed-
naming service (as Banyan's Vines does),
distributed applications create the sort of
maintenance headaches that encourage
consolidation. Also, application soltware
metenng encourages pools of single-user
ot server licenses, When more licenses
are pooled, fewer licenses are required,
reducing total systems costs.

As ] said at the outset, superservers
are siarting to show. which means that
the market is heating up. Stay tuned. &

Ty Bunmerson |5 manager of end-user

ccomputing for a Fortune 500 company.

He can be reached at GGUNNERSON on
#CI Mail,

Departmant (000) 426-5494.

/g
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Superserver lets an
- centralize nets e oo

administration and a iminated server bottlenecks.

simplified 'ocal nat

By Boh Brovin
Sonior Bciinr

. = The

WASHINGTOHN, DG
dawn of the “superserver era”

arrived just in dme for o ks Fhe
law firm heve, which recentiy
instzlled a MetFIAME Systems,
Inc. supersuver ]
management of its expanding
local-area networks.

Verner, Liipfert, Bernhard

" McPherson and Hand. one of_-

NetFRAME's first cusiomers,
installed a midsize NF300 sys-
tem to replace four personal

computer-based Novell, Inc. file

servers at its hendquarters here.

NetFRAME, a Sunnyvale, Ca-
lif., start-up. announced is fam-
ilv of superservers last fall
("\letFRAME ushers u'I swper-
server era,” MW, Oct. 2, 19595,
The machines have i l%t;;*e
processors and a mainframe-
like 1/0 architecture that elio.
nates bottlenecks associated
with traditicnz] neiwork fle
SErVErS, '

Verner, Lilpfert's MFA60 has
emabled it to centzalize and sise
plifv LAN ad'n'ni:nr iion and
centralize applications on ong
server 5o users do not have {0
access  muhisie devicss 10
retrieve files or data.

The NetFRAME-based rietvork
runs Novell's NetWare 386 net-
work operating svstem and sup-
ports about 200 personal com-
puter users locally and another
13 users a1 three remote sites. A
variety of applications are sup-
ported. including word process-
ing and data base management.

MAY 14, 19907 217 o
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Law firm takes sugeissiver plunge

Washington, D.C.

——, N*,.-’Ma.\n\'am )
e T s Sorept 10 Diisec PC gateway
NFIO0
N#FRATAE
superperverl
Accounnng

Fairfax. Va.
J usars

Houston
§ users

Alaw mhood tour
NMI'RAM! Syotems, nc.'s NF300
notwork

Nom.mmm
. The

ammummmmmhwmm ce
mmmmm_ .,
mmmmmwmmm

1 Vegina .!-f-uhn\

WY GLURAN L OalDrY

The firm also cwpects to take
agvanizge of the supsrserver's
greater pro
port CPU-insensive applications
'W'h as isnage processing, whieh

a.top prizrity. Next yerr, Vern.
ct; Litpfert exyecis 1 begin 1o
transfer icgal books into network

. fles inan ﬁt‘a.i le sgve precious

iihrary snzce. sald Ava Davis, the
f'”ﬂ‘r. Hans gﬂ:

“We wended to begin running
more advanced anphralions on
the netwoik. and that meant we
had to expand bevond four fle
servers,”” Davis said. “We had a
choice betwesn adding another
bady to help me manage the
extra file servers or buying the
Ne(FRAME svstem. So we went
with NetFRAME."

.,n.-}‘,

AN 130 COMPAYY v
22

P

"'*‘!}lg powoE 10 SuDs

Now if Davis needs ¢ install 2
new version of a program. she

simipiv loads it onto the super-.

server, rather than upgrading
each network server scattered
around the company. Similarly,
administration of the net has
i,een made easier in that Davis
nfy has to back up files on one
ser= er instead of four. she said.
" The process of transferring
users from the Novell servers o

the NetFRAME server s neariy:

complete and has gone smooth.
ly, she said.

According to Jeff Hudson,
NetFRAME's vice-president of

-sales and marketing, Verner,

‘Lilpfert is tvpical of the type of

customer that wil! use super-

servers. "I call-it the "expanding

Nigg -
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said, “They have the aead 1o
expand disk cupacity and grow
thie nuisbyey of PCs on'iheir nel-
worl,"

NetF RAME's suppor. fnr et

* Ware 386.was of particuiar iniere
esl to Verner,-Liipfert.because © . ™"
the company.was already using

the netwnrk operating svstem.,
Davis said. “We're still using
NotWare on the NetFRAUE £Y$-
fem. 50 users fhaven't soen
much} change.”

But users are "secing more
speed when it comiey 10 Gecess-
ing files and frawres.” she'said.
Ease of useis alss redcoable.
Tnstead of having to seoess sepa-
rate file servers, users can save
time by retrieving files from a
single server. "Users cun now
move mor2 freely arcund the
neiworl, " she said,

JAnothier reason
!‘-'-’ 5U; 5L:l".'3er l,’ Was 'nif's

Frow prhay

vy L i

MAY 14, 1990

si\;il‘s;o_n“
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iy, Davis said. The firm™

canasiafford much downtime .
-sines the nadwark is integrai to

the busiiness. she said. To guard

against-the superserver repre-
seniing a single point of failure,

e
@ had a choice
batwaeen adding another
bedy or buying the
NetFRAME system,”
AAA

D,m’a plans to use one of the
cxisting Xovell servers as o back-
up Server
thout 28% of the NetFRAME
svsieras’ <hips are dedicated ©
errr‘?\f zehing, ccmpdrer! C jess
than 1% of higse cillp'i in i pes

Milpitas,

P17 = ANIDG COMPANY

2/

“sonal computer-based server.

“Yerner, Liipfert recognized
that its nerwork is muission-criti-
cal.” said NetFRAME's Hudson.
*If its word processing capubility
isn't working. then the firm's goi
2 problem.”

As for the e\lsung Novell -

- servers, the law firm plans 1o
;- use gne for archives and backup.

transfer another to a remote
office in McLean, Va.. and per-
haps unload the others. Davis
said,

The law firm will enable users
in its Houston and in ity McLean
and Fairfax, Va.. offices to access
the NetFRAME svstem via u Nel-
Ware Access Server. They can
cunduct electronic messaging via
ant E-mail server galeway
aitached 10 the NF300, and they
¢an tie into the main office via
2,500 bitssec dial-up links. O -

NetFRAME Systems Incorporated
1545 Barbar Lane
California 95035

Nig
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Ne‘tFrame NF-400 Writes a New Chapter in
N etwork Comp utmg
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By Barry Gerber

NetFrame. Systems Inc.’s N¥-400 super
server maies a frental attack on both tra-
ditional mainframe and PC-based ap-
proaches to networking.

The 25MHz 486 machine chellenges

heavy-duty mainframes In such 2rens as
disk 1/ speed, maintzinadlity and relic
ability. At the same thme, it retains the
shility o suppdrt_ PC-based software, in-
ling Novell Inc.'s NetWare 368, (See PC
-ek's comparison of the NI™400 and
Compag Computer Corp.'s Sysicmpro,
May 7. Page 1. ?
The system can accommodc ge 55 many

' as eight of the company's bug-master

adapters, called /0 Servers. which sup-
port standard SCSI | and I dlsk deives ag
well as network communications (Ether
net or Token-Ring, and RS-232C, R5-432
and AppleTalk). Each L'O Server oporates

on lts own 12.5M-byte sub-bus.
The same busg that handles i/0 Servers

can accommadiate NatFrame's Appiics-

tions Servers. These are seli-coriained
computers thai can support an operating
system or various functions such av s da.
wabase or specialized network communics-
ttons. Applications Servers con use any
CPU architectore and supporiing m-erat
tng aystemn (for ntence, BISC aud Cnix)
as 1ong as they conform to the NF 4LJ's h.i
eraichlcal bus structure.

The NF-400'5 cent.ral]y arbitrated, rul- -

tiple-bus architecture was designed to it
NetFrame servers grow with ihe com
ing load without roquiring an e::
hardware redesign.

Carl fundsly, who d;.i'z,ned Net rremf«;’s '

gervery, sigues thet, in high-talle ened
ronments, a iUs sepver has to be au jeast
one or bwi staps fastar than the worksts-
tions 1t supports, of it will be hard pressed

i meet /G demunds of more thati 8
faw woy ons.
The weaknass of clrent singlebug PO

architecturs:, he contends, is that perfor-
mance intreases can be obtained only by
increasing bus width and speed, which of
ton makes clder adapter technolegies ob-
solete, The history of PCs has cermwy
proven Amdahl to be correct.

With NetFrame servers, increased per-

formance can be obtalned without chang:
ing the basic architecture by increasing
the number of 1 2.5M-byte sub-buses. .

Worth the Incompatibility

Some coticern has peen expressed atasit
the compautibidity of the NF4900's unique
tus with other PC-based buses s jta re-
quirement of a customized versior of the

. NeiWare operating system available oniy

fom Neiframe,
. But this concer i unwarranise?, First,
the machine's performence end growth

' potenual are wonh every ounce of incom.
.'patibility and can be achieved only by de
" parting from existing PC bus standards,

Second, as MetFrame officials argue, while

‘the XT and AT buses may have been stan-

dards, it 1s not clesr today that either MCA
or EISA buses will become tachnical or de
factoc marketdriven standards.

Two of the most interesting and unin'e
features ¢ the NF-400 are lts herdw
based remmoie system-maintenance capa-
bility and its pedundant power suppiies.

The NF-400 zerver can place a telephone
call toany of a group of network managers
and, using voice synthesis, verbally report
system faults. It can also wamn maunte
nance personne!l who carry alert beepers.
System-support stafl can dial in and re-
;notely disgnose and [ix most system prob-
ems.

A3 many as three 600-watt power sup-
ply modules can bs installed in the NF-400.
Should one of the modules (all, the other
two are capabie of powering a fully popu-
lated machine, and the fallure is reporied
by the NF-400's remote sysl.em mainte
nance feature, .

The NF-400 is a whole new chapter in
the book of network computing. Both
mainframe- and PC-onesited computing
managers would be wise to study Net

Frame's approach. 0

Camyngpa § TG It D Pulscions Carmpory Al AGHS R rod
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Some Network Hardware Is Worth Sinﬁing For

I don't know about you, but ! often
find mysell getung excited about a par-
ticular piece of computer hardware or
software. I'm talking hard-core exclte-
ment here. I would do anything, short of
comunitting one of the seven deadiy sins,
to get one of these products onto my
network.

In the belief that talldng about it can
help one cope
with .m'-eqxuced
jove, let ma dis-
Cuss my current
hot list whizh
contains two

System/Go00
Unix machines
and Natfrome's
NF400 WetWare
386 servor.

The R&/8000s
deliver the most
performance for
the doliar of eny
Unix workata-
tion/server line
in today's mas-
ket. They aven
run circles
around some
min! and mainframe computera. The
RS/63008 are built around a set of pro-
cess0r chips that can execute ay many
as five instructicns per clock cycle, This
lets them deliver near-supercomputer
performance et prices cloecr to those of
high-end PCs. .

1 reported my first hands-on experi-

items: [3M's RISC -

ence with the PowerStation 320, the
low-end machine in the RS/6000 line, in
the April 8 issue. There | noted that a
single-processor X090 mainframe com-
pleted a complex number-crunching task
iess than twice as fast as the Power-
Station 320. A 3000 will set you back at
least & couple of million dollars. The
PowerStation 320 [ tested reunls for
around §22,000.

Ive just finished reading a report on
some RS/6000 tests done by Margaret
Slmmons and Harvey Wasserman at the
Los Alsmos National Laboratory in MNew
Mexico. They found that higherend
RS/6000s came close to or equaled the
performance of much more costly ma-
chines—like the Convex C-240 and the
Cray ¥-MP8/832—when running most of
the compute-intcnaive applications in
their tests.

The KS/6000s lost only when running
code that benefltted from the heavy-
duty vectorization that the Covvex and
Cray do so well.

I've got all kinds of plans for the
RS/80008. A group of them attached to
the network would readily serve the
needs of our growing legion of statistical
and mathematical number-crunchers.
Also, because they support very fast
disk /0, one of the RS/6000s would
make a super database server.

Don't tell anyone | told you so, but it
looks like someona is thinking nbout
turning these speed demons into servers
for PC networks. 'm not talking about
porting server code to run under Urtix .
a3 Novell is doing with Portable Net-

232

Ware. I'm talking PC network operating
systems that are complled to run direct-
ly on the RS/8000 processor. Tatk about
super servers,

Then there's the Nem-ame NF-400.
You may have seen my pieces on it in
the May 7 and 14 issues. If you did, you
know I'm pretty high on the machine, .

Like the RS/6000 line, the NF400 is a
super performer in its niche. It delivers
disk and {.AN /O at speeds comparabie
to Compaq’s Systempro, and it can de-
liver a lot more of It

1 saw an NF400 put out 8M byte: of
Ethernet LAN /O and 25M bytes of
disk 1/0 while using 75 percent of
NetWare server CPU. That's mairdrame

. stuff,

The Nem-nme iine is based on a hier-
archical bua. The upper end of the bus
can handle as much as 100M bytes of
data per second. The lower end s com-
posed of eight sub-buses, each with a ca-
pacity of 125M bytes per second. Into
any of these gub-buses you can plug a
combination LAN and disk 1/O adapter
or an application processor, which isa
separate CPU with Its own memory.

So that's how they get all that disk
and LAN /0, And those application
processors position the NF-400s to take
on all kinds of functions in the future:
database, support for RISGbo.sed Unix,
you name |t

Corme to think of it, maybe just one of

" those seven deadly sins wouldn't hurt. B

wommnﬂmumm_
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LJSYS'TEMS

ETHERWAVE LAN RADIO °

Microwave Bypass Systsms’ Elherwave LAN Radio is the systems choice for full bandwidth connectivity of local and remote
Ethernets. Combined with the Etherwave Transceivar, the LAN Radio is compietely transparent and acts as an extension of
the Ethernet backbone or segment. As a fully compliant 802.3 transmission medium, the microwave ¢an span single hop
distances of up to 8.6 miles and support full 10Mbps Ethernats with reliability of up to 99.999%. As distance limitation is a
function of Ethemet timing constraints, greater distances may be achieved through the use of Ethernet and radio repealers.

The microwave operates atthe 23GHz
frequency band and connecis via two
‘78ohm RGE comdal cablas to an indoer,
rack mounted Etherwave Transceiver, A
standard 15-pin AUl port at the rear of the
Etherwave Transceiver is then connected
to any 802.3 Ethernet repeater, bricige or
routsr for retiming, packet filtering, net-
work management, protocol routing, or
other desired inlernetwork functionality.

In addition to Ethernet capability, the
Etherwave LAN Radio may also be or-
dered with a T1 or E1 modem to support
one Bell standard T1 or E1 carrierforupto

_{24) veice or data channels. As a plug in
“modem, the T1 / E1 option further cost
justities the radio connection by providing
multi-channel voice and data service at a
low incremental cost. To faciiitate ap-
proval criteria and trouble-iree Integration,
the Etherwave LAN Radio conformstoand
meet CEPT standard CCITT G.704.

The Etherwave LAN Radio Is desighed
as a compact, self-contained integrated
sysiem which is easy to install and cifers
maximum protection against hostile cli-
matic conditions. To pravent rust, corro-

sion and wind damage, all cables and  the Etherwave Transceiver alongwith Utilizing modern23GHz microwave
connectors arg nui in sealtite conduit and  customer selected bridges orrouters.  technology, the Etherwave LAN Radio
terminate inside a weatherproof RF hous- - As the pioneer and leader in LAN  is the high-performance, low cost so-

ing which attaches to a 17", 27" or 48" microwave applications, Microwave lution for primary or backup Ethernet
parabolic antenna with protectiveradome.  Bypass Systems continually stirivesto  conneclivity, Redundant configurations
This innovative decign speeds instaliation  offer the highest quality products and  are also available for automatic
andvirtualiy eliminatles servicecalisdueto  syslems engineering, responsive  swilchover to a co-localed radio link,
eterioration in microwave cable integrity, = customer service, and unmaiched leasedline orfiber medium. Acompre-
resulting in improved reliability and maxi-  price/performance vaiue. For total hensive one year warranty is standard

mum uplime, _ convenience and support, end users  on all Microwave Bypass Syslem’s
- All Microwave Bypass Systems, LAN  may avail themselves lo MBS’ com-  products.
Radios are faclorytested and calibratedlo  prehensive turn-key services (world- In addition to Ethernet, MBS also

ansurae long-term reliability and peak per-  wide) including: frequency coordina-  ofters T-Carrier (T1, T2, and DS3),
formance. Beyond the usual factory "box  tion, FCC licensing, path calculation  video and Token Ring radios to meet
' testing”, MBS conducts an‘in-house inte-  data, systems integration, final test,  other application requirements. Con-
gration, system tes! and burn-in of the  cuslomertrainingand afterinstaliser- tact Microwave Bypass Systems for
entive Etherwave LAN Radio link including  vice and maintenance. more information.
: - 24



SPECHFICATIONS

LGENERAL

ystem Capabiltles:
10Mbps LAN
10Mbps LAN + T1
10Mbps LAN + CEPT1

System Gain: .
Radio w/17" (43cm) ant:” 179db
Radio w/ 27" (€9cm) ant: 185ch
Radio w/48" (122cm) ant: 193db

‘Modulation: EM

Freguency Band: |
21.20-23.60 GHz
© Part 21/Part 94 - All Channels

[Equipmant Authorization:
FCC Type Number: B2NSCL10050

FCC Type Accepted: Part 94and 21
FCC Emission designaior: 3380F9

Other worldwide authorizations

granied.

Céntact your local Microwave Bypass
Systems representat;ve

|

TRANSMITTER SECTION

wer Cutput:

Typical: 65mW (+ 18dBm)
Frequency Stabllity:

Beller than + .02% of carrier

frequency (-30°C to 55°C)

Auto temperature - contrclled

sourea.

RECEIVER

Type: Superheierodyne

IF Bandwidth: 33MHz

IF Frequency: 70MHz

Noiza Figure: 12 dB nominai

Thrashold: (@ 10-6 BER):
LAN Only: -65dBm -~
LAN w/ T1/CEPT:
THCEPTY w/ LAN:

-80dBm
-70¢Bm

ANTENNA

Anput Voltage:

17" Diameter, 25lbs, w/ 38dB Gain
27" Diameter, 45ibs, w/ 41dB Gain
48" Diameter, 90Ibs, w/ 46dB Gain

Polarization: Vertical or Horizontal
Beam width (3<i3).

17" antenna B i
a7 'Vﬂenra , 1.3° .
" antenna QT

Altgnn'ont 1r‘c* dcs cearze and fing

ﬂawn".e' q‘ i "J‘i"" with ali antennas.

POWE RRE::.G”?RK“M E@TS

Power Consumpiicn: .
Power Om; €5 walls '
Operating: 40 waiis

125/240 VAT 50/60Hz
Input to 2AVAL remote transformay
(included).

-48 Vdc optional

-24 Vdc optional

ENVIRONMENTAL

Temperature Range:
RF Cperating. ‘
~30°C 1o +5C°C (-22°F i0 131°F)
RF Storage:
-40°C to +60°C {-40°F 10 140°F)
incdoor Coitroller Operating!
10 o +40°C
indaor Contrafler slorage:
<307 10 +59°C

MECHANICAL

Maierial:
White, all-weaiher aluminum
coated to Mil. T/B549 with
stainless stee! mouniing hardware.

MECHANICAL Continued

Shielding:
Built in'conducted and
radiated RF shielding.

‘Mounting:

Attachment to 3.5" (8.9cm) or
4.5" (11.5cm) O.D. vertical pips
{= 16%) :

ZTATUS INDICATORS

Loss of RF

Loss of Baseband Input

t.oss of Baseband Ouiput
Power )
Automatic Gain Controi (AGC)

INTERFACE

LAN:
. BNC-75 ohm (coax}
Ti/ETL: o
110 ohm balanced (twisted pair).

OPTIONS
(Contact Microwave Bypass Systems)

Hot Standby .

Status Indicator Panel

Dual Polarized Antennas
T1/E-1 Muitiplexer

Opticnal Spare Paiis Kits
Transportable Antenna Mounts

OPTIONAL SUPPGRT
SERVICES WORLDWIDE

Frequency Coord/FCC Licensing
Path and Systems Engineering
installation and Systems Integration
24 Hour Technical Support
Extended Warranty Program

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

__@ M'CROWAVE BYPASS

S_YSTEMS

25 Braintree Hil Park, Braintree, MA (2184
’ ' TEL: 617/843-8260 FAX: 617/ 843-6021

© 1991 Miorosrzvs Dypays Systwmsg, .

e

Microwave Bypass Sysiems, Inc. ("MBS7) beloves the printed
matter heredn to be accurate from the date of publication and
rasar ot tha right (o maka changos 10 lts contants without
notice. MBS is nal responaibie lor ermors n iyping or omissions,

Fllo: i85 RADIO SPEC v2.PM4
Prinied in USA/ Qeicker 1585 -
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DESCRIPTION

The LAN-LINK 1000 dffers the most efficient and refiable
means of connecting locat and remate Ethernet segments to
form an extended Local Area Netwaork,

The bridge operates at the Data Link layer and is protocol
independent. Frolocols such as XNS, DECNET, TCPAP, and
others occupy only the data field of an Ethernet packet and
£ 4ss intact allowing simultaneous transmission of multi-vendor
iraffic. Mo external software is required.

Packet filtaring in the LAN-LINK 1000 further ensures
pealk network par f* yraanas by mirimizing inter-LAN walfi
The hridge sulomadically lgaras the addressses on 2ach netb-
work and forwards only remots data traffic while keaping local
traffic from passing through. To provide further cortro. and
managament of network addresses, a variety of filtzring
modes and ontions are available. Other features, such as fault
lamps, temparature moniters, battery backed RAM and dual
UN and EEPROMs ensure maximum refiability and trouble- -
free operation.

The LAM-LINK 1040 is optimaily designed to meet the
expanding naeds of the network user providing the throughput,
netweilk managasment and fiexibility required in multi-vendor
multi-segmant LAN environments.”

e

FEATURES

> High throughput provides transparent connectivity
between local and remote natwork segments

> Supports multi-vendor traffic
» Cable and Iransceiver fault lamps on front panel
> Automatic learning andyor fixed address ertlry modes

> Battery backed RAM maintains parameters and filter
table contents during power oulages

> Internal thermal monitor shuts unit down (o prevent
damage from excessive lemperaivres

> Comprehensive network managemerit features report
packels transmitted/received, packet error statistics
and enable control of filtering parameters

> Dial up software enhancements avaiable through a
modermn altached to AS-232 port .

> Microwave interface avaifable for 10Mbps Ethernet
connectivity between local and remote network seg-
ments up lo 4.3 miles apart
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Architectura:

Interfaces:
Performance:

Net Management:

.DOWGFZ

Temperature:
Humidity:
Altitude: _
Cooling: T
Ethernet Segment 1.
%
=~ Network
Transceiver

LAN-LINK 1060

Xevr Drop Cable —»

| pir
T

thernat Segment 2

an about His and othar Mic

For more inforis

Data Link Layer (MAC Level) Bridge
82586 Based LAN Coprocessors

65000 16MHz Based CPU

128k Bytes Shared Memory

AMD 29C10 CAMs Hardwaie Filter Assist

‘Storage Capacity-512 addresses per channel
"32k Bytes UV and EEPROM Based Parameter Storage

Eattery Backed BAM (16k byte paramater storage)

Twc IEEE 802.3 or Ethernet 2.0 AUi Connactions

- R8-232 Network Management/Modem Connection

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

Front Panel Indicatois:

Power, Tx/Rx Daiz, MNetwork Status, and Standby ‘
Standby lamp ing sot-tast and fulf bridge functionafity
Networi Status :a' @ transcaiver or cable fauits
Metwork Monitor = o

siiPackels transm

ch ane received

#Addresses in each channel filter able

*Packet error statisiics including collisions, CRC errors,
alignment errors, resource errors and overruns

115v @ 3 amps max.
220v @ 1.5 amps max.

| 0°C to 40°C (internal thermal monitor)

0% tc 80% non-condensing
10,000 feet
Forced air, front to back

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

LAN LINK 10005 a mg siered i Microwave Bypass Systams, Inc.
l i zixgl aten

iand Corporatian.
Microwave Bypass Systeras, Inc.

acewraln fron dnte of publization ag re
conteivs without netica, MBS x

oves the printet mattar herain io be
o ¢ight to make changes toils
st for errors in bypdog or amissians,

© Copyright 1005 Microwave Bvpass Syoiems, Ing,

crowave Sypass Syslems producis cordact:

)3 LICAOWALE G (PSS
w 5 Y S T E V]

Microwave Bypass Sysier:és, inc.

25 Braintree Hill Fark, Brainiree, MA 02184
FAX: 617/843-6021

TEL: 617/843-8280,
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DESCHRIFTION

The Etherwave Transceiver is a LAN/Microwave interface, which

combined with the appropriate bridge, repeater, or router provides.

the Ethernet LAN user with 10 Megabits per second LAN Exten-
sion between facilities miles apart. The Etherwave Transceiver
acts as a standard 802.3 network transceéiver and with the micro-
wave supports transparent fransmission of multi-vendor Ethernet
LANs at the full 10Mbps data rate. ‘
Links up to § miles apart may be supported in a snng!e trans-
mission with l;nk reliability of un to 99.299%. Distance limitation,
soaation deiay (46 4us), allows microwave
transmigsion at lUMbps for up iw & miies per link. For longer
paths (up to 14 miles) microwave repeaters may be used. Other
techﬂiqws involving'separation of Tx and Rx paths through the
Etherwave Tran elver can provide 10Mbps transmission for dou-
bh-,- the single is.":k istance.
- The E‘herwwxc .r nscaiver connects to a bridge, repeater or
_router via a standard 13-pin AULconnector. The Etherwar:s then
convearts the signal to operate cirectly with the analog inout an:
output of a bhrcadgband micrcweave radio. As in a stancard Ether-
nat frangceiver, the Biherwave obtains its power from the repeaier
or bridgv Four front HLEDs provida visual ins
ir siit and receive data, coliision detect and power,

el ) (r

Pt




SPECIFICATIONS

\
System:

Radio Inter_face:

Device Interface:
Power Reqguirements:
Front Panel: - . '

Rear Panel: .-

Mechanicals: -

')JAGHAM OF TERIHN AL END

10Mbps LAN Extension over wideband microwave

- Example of equipment configuration for
baseband LAN trar‘.s;n!suon '

Allowable round trip propagation delay: 46.4us

Typical ink separaticn: up to 5 miles per link

Bit error rate: approx. 1in, 10/9 ‘

Tranemitter — Baseband outpul to transmitter — 1 voit pk to pk

inlo 750hms

Signal Encoding — Baseband Manchester

Receiver — Baseband input from receiver — 1 volt pk to pkinto
- 7E0hms :

Signal Encoding — Bassband Manchester

-Signaling Bandwidth — 200z

Conforms to Etheme! 2.0/8023
{Ref. "The Ethernet”, Digital Intel Xerox, Version 2.0)

+12volts to +15volts £5% @ 0.5amps. .
(Power supplied through the device connector) -

Four Status Indicators:

Power — Receive — Transmit — Collision

Output to transmitter -— BNC female
input from receiver — BNC female

- Device connect — DB — 15-pin male with sllde Iock posts

Height; 1.75"

Moun* 19" Standard E.A rack compatlble

Transceiver Drop
Cable

00

23GHz
LAN Radio ||

=t

!

750hm BNC
6 RG Coax

Eiherwave
fransceiver

ETHERNET BUS
|
LAN-LINK 1
Ethernet Bridge

v

Elherwave Transceiver and LAN-LINK 1000 are regtslered trademarks of Microwave
Bypass Systems, Inc.

Microwave Bypass Systems betieves the printed matter herein to be accurate from

date of publication and reserves the right to make changes to its contents without nolice.

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

.{@ MICROWAVE BYPASS

S ' ¥y s T E M

_ Wisrowave Bypass Systems, Inc.
’ 25 Brainiree Hill Park, Braintree, MA (2164
617/843-6260  FAX 617/843-6021

© 1509 Kicrowave Bypass Sysiems. Inc.

30



THEFNET

i

|
| -
e

802.3

Cables:

Test, Power, RG/6 Tx and Rx.

Transceiver
Cable

~ Standard Sys®m Corfiguration

10Mbps Ethernet
over Wideband Microwave

o lpooao

LAN Radio
Test / Control Module

a0 Etherwave T« —_

Transceiver Rx~]

A% LAN-LINK 1000 or

g S

AUl other 802.3 Bridge

b 100 vAG

Indoor
. Equipment
Rack

50/60 Fiz
Power
Source

!
Pl

acannl it

i
i

i

-LAN Rardiz
Test f Controf dModule

_

AU

i Elharwave o

[ & Transceiver

awagarl

LAR-LINK 1000 or s
oiher §02.3 Bridgs A4

Transceiver
Cable

Indoor
Equipment
Rack -

@_MICROWA VE BYPASS
/S Y S T EMS

LINYIHLS £208



o Standards Sg’n C.onfigumtion_

10Mbps Ethernet + T1
over Wideband Microwave:

l Cables:

Test, Power, RG/6 Tx and Rx.

Transceiver

Cabis

Dupiax
23 GHz
RAF Linit

N

«

Transceiver
Czble

177, 2' or 4' Antenna
P [ Taonag ! Qoo TRl T
LAN Radio U “Eagh_;“@:jﬂ___ OPTIONAL w [ LChances [55] LAN Radio
Test / Control Modiule m-"-'—-m‘; T1 Chainel e Tast / Controi Module
Stardard Ball a0
}&lf'x Etherwave 7 fnierfacs v Eiherwave - oy
Transceiver F= Bt Transceiver
it AL
e LAN-LINK 1000 or LAN-LINIC 1000 or fon
AUl other 802.3 Sridge 120 VAG 3 other 802.3 Bridge 24
=— i
S0/60 Hz
Indoor Power ingoer
Equipment Source Equipment
Rack ' Rack
@ MICROWAVE BYPASS
®sv s TEMmMS

— —————— -~ ST SNH3IHIE £208




Mi_croWave' Bypass Systems, Inc.
‘Application Note: NEARnet Configuration _ __

New England Academic Regioial Network
-Full Bandwidih: 10Mbps Ethemet over Microwave

' Digital Equipment
Corporation

Harvard

Pl Net o B University
T Thinking -
Machines

Massachuseits
Boston e
University (o . !
-
L @) o
“—" Boston University
dadical Centler
(Mot linked to NEARnc!)
Noltc:

Numbers shown indicate approximate distance in miles.

All lO_Mhps Ethernet Microwave Links configured, installed, serviced and supplied
oy Microwave Bypass Systems, Inc., 25 Brintree il Park, Braintree, MA 02184
Fei: 617/843-8260, FAX: 617/843-6021. 23
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ENTERPRISE NETWORKING

Microwave Proves
2 Provides LAN bandwidltis, high reliability for fraction

Beneficial for Networks

of the cost of laying fiber

BY DAVID S, THEODORE

The overriding factor when considening a
transmission medium is  bandwidth,
Bandwidth is money, but the cost of the

transmission medium is not just the -

expense of installing or maintaining the
connection. Too much bandwidth can be
a waste of money, but too little band-

width can cost ever more in terms of
impaired 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 path.

' What is the praciical relationship
between network efficiency, uptime, and
cost of the transmission medium? There

is no absolute answer to this question.
Every network manager is faced with a
different set of circumstances and must
make an independent evaluation when
deciding how 10 connect Iocal and remote
networks, For instance, certatn transmis-
sion mediums thay be unavailable in a
particular area or could vary in price.

" instaliation.

REVIEWING THE SITUATION. Fisst, |10 set
the groundwork, the preferred | LAN
iransmission options are leased T-}j lines,
fiber-optic  cabling,. and mlcmwave
These are the more robust and l‘ellab]c
options, "although connections across
streets or parking lots are also made with
infrared and laser.

Each transmission option has 1ts own
benefiis and drawbacks in terms of pncc
delivery, bandwidth, and reliability. Smce
the advent of LANs, the most w:dely-
available and acccptcd mediums |have
bzen Jeased Bell services and fiber opncs
Unfortunately, leased lines and |fiber
(lezsed or owned) .
are 4t extreme oppo-
site ends of the trans-
riission spectrum in
terms of bandwidth,
cost, availability, and

most convenient in \
terms of delivery and installation. Just‘call '
Bell and order a T-1, select a vendor to

. provide the appropriate LAN-to-T-1 1mer-
. face, and 60 days later your nerworks can

be changed over to T-1. While T-1 conncc-

_ tions are easy to install and convcmem

bandwidth is not up to LAN speeds and

first year costs can be nearly $30,000 for a
" two-mile connection,

As for fiber, if it is not cost. pro-
hibirive, it offers plenty of bandwidth al.nd
high reliability. Instaltation, however, can



‘The overriding
factor when considering

fransmission medium

is bandwidth.”

be an arduous task. Prior to physical |

implementatlion you may spend a good
deat of lime planning-and doing the polit-
ical lobbying necessary (o secure local or

state authorization to cross certain public

ways. Finally, fiber insiailations tend to
be permanent and thercfore less practical
for conncctions o leased buildings or
femporary sies.

Microwave, hy conlrast, is ahlmost
always more convenicnt and cost effec
tive for pash distances of up to 20 miles.
While line of sight is ‘necessary for
microwave, il is generally easier (o oblain
than getting right of way for fiber.

A LITILE BACKGROUND. Microwave has

proveén its benefits and enjoyed wide user
acceptance for lelecommunications since
the mid-1980s. Network managers, how-
ever, tre just now beginning to consider it
as » viehic option for extending their net-
warks. This may be partly attributed to
sisconceptions surrounding radio tech-
v, but is mostly due to the fact that
o ast microwave could only offer T-
I spceds Tor LAN transinission.

This is no longer the case because
radios now provide transparent supporl
for full-bandwidth Eihernet and token-
ring netwosks, This is achieved through
the combination of wider  bandwidih

+ raoios and the appi‘opriai!e miciowave-(o-

LAN interfuce devices. Network man- -

apers should no longer fec! compelled to

pridgingly accept slower speed T-1 lines

_ simply because cost or right-of-way
issues prehibil the instaltation of fiber.
Taday, many of the nation’s most pres-
figious hospitals, universities, and corpo-
ations are relying on microwave radio
teclnology to complete critical network

patiis. Universitics such as MIT, Harvard, .

Prisezion, and Bosien University are
eonnecting campus networks and linking
to regional spurs of the Nsfnet (o share
avademic and rescarch information. Sup-
port-. of real-lime .medical, imaging
between hospital faciittivs saves millions
of:dollars in personnei hours while help-,

fing 1o maginize the use and benefits of - :

expensive medical dizguostic equipment.
T Eglly, LAN vendors such ns Banyan,
al Equipment Corp., Data Gerersl,
Software, and Thinking Machines
use wircless LANS to support their own
nefivorking requirements,

LOOKING AT THE BENEFITS. Any thor-

—ough analysis of ‘Wireicss CAN intercon-

nection must lxke into account the bene-
fils and uses of the technology as well as
its limitations. It may be a monumental
understatcment to say that the limilalions
have less 1o do with the technology than
with the microwave industry itself. Put
simply, radio vehdors did not make a suc-
cessful migration into the end-user mar-
ket when  AT&T’s divestiture provided

"the idcal oppertuaity. Most tadio manu-

facturers still do not know how to relate
le the end uscr and this has resulied in
many unforiunate examples of negleci. |
will examine this issue further,

First, let’s look at whal microwave .

witl do. 1 will confine my examples to
Ethernet applications since they comprise
over 80 percent of the wireless LAN
intereconnects made 1o dite. Microwave
will exiend Tull - 1OMbps  Etherpels
between local and remote sites for up
8.6 miles in # single transmission. At 8.6
miles, the Ethwrnel propagation delay

“allowance is exhausied and requires that

the FEthernet be relimed through a
repeater, bridge, or router. To date, the
tongest wircless 10Mbps Ethernel con-
neclion spans just over 20 miles through-
the usc of microwave repealers.

As for reliability, o proporly config-
ured radio link will offer far higher rclia-

* bility than Bell's standard 99.85 percent,

typically reaching 99.999 percent. Virtu-
al 100 percent uptime-may be achieved
through  various  aulomatic  backup
schemes. For instance, on short dislance
paths where hardware failure is the only
concern, a backup wricrowave link may

" be recommended.  Another technique

involves closing 2 loop between Ihree or
more sites in such a-way that traflic may
be rerouted to an available path in the
event of an outage. In this scenario any

. single path outage will have no notice-

able cffect on the uscr's ability o com-
municale, to any segmicnt, Other backup
schemes - may  involve a1 avtomudic
switchover i sn alternate media such as
leased lines or {iber.

Another advinlage ¢f microwave is
that it offers the bundwidih and flexibility
10 be configured {or very high bandwidih
applications. While microwave docs ‘not
support FDDI speeds, it would be a mis-
take to dismiss its high bandwidth capa-

" bililies. Microwave comes in-many band-

width .oplions, from a. single T-1 .10
10Mbps and DS3 radios. in addition,
nwmerous radios may bc multiplexed

" onte a single set of antennas for multipte

Etiiernet, tokeo-ring, video, and T-casrice
channcels between the same two locations.

3$

Installation is also a plus. An Ethernet

microwave link can be delivercd in about

60 days. Installation, final test, and
cutover of a typical point-to-point link can
be completed by two people in three days.
Finally, a fuily installed and licensed
10Mbips Ethernet link may be purchased
for between. $35,000 and $40,000
depending on whether repeaters, bridges,
or routers are used to retime and manage
data at each end of the link. Just as with-
fiber optics, the microwave simply. acts
as a transmission pipe while the retiming
device provides all the functionality

required between local and remote net--

works, A microwave link -will support
packet filtering, protocol routing, SNMP,

. spanning tree, and other features,

POSSIBLE LIMITATIONS. Now for the lim-
itations, real and imagined. First, many
people belicve (hat finding a set of avail-
able frequencies is difficull. This is loo
broad a staiement and il is simply not the
case for the higher frequencies reserved
for LAN radio applications. There are
dozens of radio frequency bands. The
FCC reserves some of them for govern-
ment agencies and common carriers
whilc allocating others for private users,
LAN radios operate at either 18GHz or
23GHz. The 23GHz band alone has over
22 pairs of frequencies and each may be
vertically or horizontally polarized, there-
by doubling the pool of possible frequen-
cies. A pair of frequencies may even be
shared by two or miore radios from the
same rooftop, as long as their path angles
arc separated by at least 10 degrees.
Another . misconception is that a
microwave path is impaired by adverse
climatic conditions. Microwave should
not be confused with other, less robusl |
wireless technologies such as laser and
infrarcd. Microwave is impervious to fog,
smoke, snow, smog, and all but the most
severe ruinstorms, whereas laser and
infrared ust have clear air for reliable
transmission. A half-mile  23GHz
microwave link in New England will
have a path reliability percentage in
excess of 99.999 percent, while the same
path with laser or infrared will be under
99 percent. These numbers seem close,
but as an actual representation of down-
time they mean the differcnce of less than




“or'infrared. ~

Tive minutes in annuat downtime for

microwave versus over 90 hours for I'tscr

As 1 indicated earher, the dowmsde of

. microwave has much more to do with the

radio industry itself than with the tech-
nology. It is easy 10 understand the prob-

lem when you consider the radio market

prior 1o AT&T’s divestiture. There was
no end-user “bypass” market and the cus-
tomer profile was vastly different from
what it is today.

For decades, radio manufacturers were
selling mostly to other radio engineers at
AT&T, government and defense agencies,
and radio and television stations. Not
long ago, in the days of copper cable,
radio technology. was absolutely vilal 1o
the day-to-day business operallons of
these customers. They staffed their own

radio engineess and installers and invest-
ed heavily in microwave test equipment

and spares. Because their cuslomers were
so sell-sufficient,
could afford to be “box vendors.” Also,
these customers tended to purchase
dozens of radio links at a time.

- Today's end-user market is much more
challenging as compared 1o the traditional
“market. The average end user purchases

“only one or two radio links, but requires’

more service and supporl than customers
in  predivestiture - days. While a
microwave link may be just as critical to
business operations of today's users,
users cannot afford nor are (hey inclined
to maintain their own radio engineers and

. lest equipmenl. If their link goes down,

end users expect the vendor 1o provide
speedy and responsive service.

Finally, while traditional users took

care of their own frequency coordination,

FCC licensing, and installation, today’s
- user has no experience in such areas and

‘The downside of
‘microwave has more o
- do with the industry
than the technology.’

needs the vendor to provide these ser-

vices. Radio vendors who want to suc-
ceed in this market should understand
that turn-key installation and responsive
service and support must be provided.

radio manufacturers:

Perhaps the mosi significant decision

when n purchasing a LAN microwave link

considerations are the vendor s qalifica-
tions and experience in‘both the LAN and
microwave arenas. Can the vendor prop-

erly diffcrentiate a network or bridge fail- ©

ure from a radio problem? Also of impor-
tance is the vendor's ability and
- willingness to provide lumn-key services
and assume total system responsibility.
From configuration to installation and
cutover, the right vendor will ensure tie
successful implementation of a LAN

microwave link and help you to gain the

most benefits from the techinology.
Microwave may not be the best solu-
tion for every internelworking require-
ment, ‘but it could solve the old
cost/bandwidih tradeofl between leased
tines and fiber, For short-haul applica-
tions,
widths and high reliability for a fraction
of the cost of laying Fiber. It also serves
as a low-cost complement or alternalive
backup medium to existing fiber connec-

_ tions, Network managers who are evalu- .

~aling LAN transmission options should
make microwave a part of Lhat process.” o

David §. Theodore is the president and

founder of Microwave Bypass Systems
“fe., which pioneered and now specializes

in LAN microwave connettivity. The com- -

pany can be reached at (617} 843-8260.

microwave provides LAN band-’

s

-Dona Farber .
“'Cancer Inslitute *
{N3°r llnked to Necrnal}

MICROWAVE. Nearnel 1uns fullbandwidih 10Mbgps Ethernet over mcrowcm Dslonce is in !
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Charhn the "90s Top LAN Coni'enders

MBS, Retix, ond Articulate Systems are key players to watch

In the second of a three-part series, LAN
TIMES profiles some of the key LAN com-
panies to watch in 1991. Several of the firms
have been on the scene for years and are
just now beginning to experience exponen-
tial growth. Others are startups that have
yet to introduce their first products. But
whether they're veterans or newcomers,
loeated on ihe East or West Coast, they
share a number. of common attributes.
All are in the sizzliag interconnectivity
et, all boast corperate managers with
tceable credentials (affiliation with the
Massachusetts Institute of Technology
[MIT] cropped up often), and despite the
current cconomic recession, all have been
courted by venture capitalists who watt to
get in on the ground floor of these com-
panics on the chance they could be the next
Microsoft or Novell. One such company is
Microwave Bypass Systems Inc. (MBS).

MBS owes its existence to the ingenui- -

" ty and ambition of 29-year-old founder and
president David Theodore, who took 1950s
microwave radio technology and gave it
new life in the 1990s as a transmission
medium to connect remote 10 megabits per
second (Mbps) Ethernet LANs located at
distances up to 10 miles apart.

While there are several other microwave
companics in the market, Microwave
Bypass distinguishes itself from the com-
petition by being the only microwave
company that is also a LAN company,
offering users full Eihernet/imicrowave
systems as well as scrw"e and support,
accerding to Doug Gnld, director of local
area petwerk cormmunications research at
Intemational Dats Corp. (IDC), of Fram-

g i, NS,
heodors. a political science major at

BY LAURA DIDIO

BLAST OFF. Several LAN compa-
nies are poised for steliar growth.

Microwave Bypass Systems inc.
Brointree, Mass.
Founded: 19835; privalely held.

Monagement:

David Theodore, founder, president and CEQ.

Products:

10Mbps  Ethernet  systems  thot

ulilize

microwava ransmissions, including the Ether.
wove Trenzceiver and the LA Link 1040, o
Data Link Loyer bridge with nstwork monage-

ment capabilities.

Boston College, likes to say that his busi-
ness has been built the old-fashioned
way: lots of hard work (he docs at least
six installations a year himself}, a com-
mitment to service (he often gives cus-
temers his home phone number, works
weekends, and vows to get to an outage
sitc within hours after a repert of trou-
ble), and old-world trust (Theodore has
been known to consummate deals with
just a handshake).

Theodore had no background in cngl-
neering and not the slightest notion of
geiting into the LAN arena. It was in his
firsi job out of college selling leased line
services for MCI, that Theodore real-
ized that microwave could often prove
to be a technically more feasible and
economical way to link remote local
area networks over short- and medium-
haul distances than telephone lines.

In 1984, Theodore managed to wangle
a six-month consulting contract from
Macom, which allowed him to start mar-
keting and selling microwave equipment
“to anyone who would give me the time
of day,” Theodore recalls.

“This was just after the AT&T divesti-
ture, and for the first time, telephone
company customers had the option to go
with alternative, less expensive technolo-
gies,” Theodore said. “l was basically
acting like a vacuum cleaner salesman; I
just kept knocking on the doors of
prospeclive customers.”

Within a few months he made his first
few sales and incerporated Microwave
Bypass Systems. Among the fledgling
firm’s first customers were Massachuselts
General Hospital and Harvard and Boston
universities,

Raprinted with parmission from AN ViMES, danuary 21, 1991,
Copyright 1921 by MaGrave-Hill, fnc
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David Murphy, the network and systems

the hospital became Microwave Bypass’
first customer for very practical reasons.

" “We went with microwave technology
because we had no other alternative,”
Murphy said, “We couldn’t lay fiber-
optic cable between the main hospital
factlity in Boston and our Cardiac Care
and Computer Center in Charleston
because the two facilities are separated
by water, and the cost would have been
prohibitive. The microwave link only
cost us $35,000. And at 1.54Mbps, T-1
lines were too slow; we needed the full
10Mbps bandwidth.”

Murphy said the hospital was willing
to take a chance and give Microwave
Bypass ils business over a large, estab-
lished systems vendor because the hospi-
tal was confident of the microwave tech-
nology and because MBS pledged better

AMBITIOUS, MBS’ Thecdore has combined
microwave technology with Ethernet LANs,

service and support.

face between Ethermet and radio equip-
ment; and we figured we'd get better ser-
vice,” Murphy said. “Over ths wast
several years, MBS has given us exem-
plary service and support; the microwave
equipment reliability is excellent.”
Murphy said that Massachusetts Gen-

‘eral Hospital has experienced “some

weather-related outages due to heavy
rain,” but he added that “it was partially
our own fault in terms of where
we installed the microwave dishes;
we’ve since corrected the problem.”” -

Microwave Bypass has come a long
way since that first sale to Massachusetts
General. It boasts customers in eight
countries. In the U.S. its users include
MIT; the Smithsonian Institution;
Reynolds Aluminum Co.; Smith, Kline &
Beecham; and the University of Califor-

"nia at Berkeley.

Additionally, it has ongoing relation-

ships with large systems vendors like Data
General Corp. and is pursuing strategic
relationships “with all of the top router
vendors,” according to Theodore.
Among MBS’ major accomplishments is
the fact that it has enhanced the technolo-
gy to effectively double the maximum dis-
tance between Ethernet segments linked
by microwave from 4.3 miles to up to 9
miles without having to install a repeater.

Additionaliy, MBS won the contract to
install and service several dozen
microwave links to interconnect vatricus
universities, businesses, and research
facilities on the New England Academic
Research Network {Nearnet).

Theodore acknowledged that using
microwave signals to transmit Ethernet
data “is still a mysterious lechnology to a
lot of users, since they haven’t had a lot
of experience with it.”

is finding more and more adherents
because of its inherent reliability, securi-
ty, and low cost (335,000 for a complete |
systeimn) and mainienance. Theodore also
pointed out that microwave is inherently
a more secure medium than fiber-oplic
cable or dial-up modems.

“In order for someone to tap into a
high-frequency microwave signal, the
would-be data thief would have to physi-
cally place an antenna in the transmission
path between the two microwave dishes
just to intercept the signal, and after that
they'd have to find a way to convert the
data to Ethernet,” he detailed.

Based on these facts, MBS is project-
ing that its sales will double every year
for the next five years. To date, Theodore
has eschewed all offers from potential
investors in the venture capital (VC) com-
munity for funding, although he said he's
open to outside financing at the right time,

“¥C money would be the easy way to
go, but it would have to be the right part-
nership, For the time being, 1'd still prefer
10 keep fanning the entrepreneurial fires.”

Meanwhile, MBS will concentrate on
what it does best: putting new networking
spins on good old reliable microwave, 1t
recently added support for the Simpie Net-
werk Management Protocol (SNMP) 1o its
LAN Link 1000 Bridge, which will begin
shipping at the end of first quarter 1991,
MBS alse currently offers 4Mbps token-
ring transmissions over microwave via
interfaces and LAN gateways. The com-
pany has no plans at this time to support
16Mbps token-ring transmissions over
microwave, but Theodore said when and if
his customers want that capability,
Microwave Bypass will provide it.

..___.___‘lj MICROWAVE BYPASS
& 7 <5 7w s

25 Braintree Hill Park, Brain!

G17/843-8263

e, MA 02184
FAR B17/843-6021
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