-

'

{ )

\J

S T

“ ESCUELA POLITESHICS NACTIONMAL

FACULTAD DE INGEMIERIA ELECTRICA Y ELECTROMNICH

TESIS DE GR&DO

COrVERSION DE UM COMPUTADOR FPERSONSL EN UM TERMIQQL INTELIGERNTE

TESIS FREVIA A L& OETERMCION DEL TITULG DE

INGEMIERQO EN

ELECTRONICA Y TELECOMUMNICHCIGONES

ALBERTO ARDRADE VARES

JUNIO 1287



CERTIFICO GQUE LA PRESENTE TESIS
Ha  SIDO ELABORADS EM SU TOTALIDAD
POR EL SR. SLEERTO aNDRADE WVHAREA.

/

/
His Zgﬂ/ —

ING. JAIME WELARDE



P}

')

(%)

-

CERTIFICO GQUE LA FRESENTE TEEIS
HAa  SIDO ELABOQRADA EN SU TOTALIDAD
POR EL SR. ALEBERTUO aNDRADE UAREA.

/
/ .
_ ﬂmjﬁf@/ =

i

ING. JAIME VELARDE




Y §

LWL

=

INDICE

PAGINA
CapPITLULO I
i. DESCRIFCION GERERAL 1
1.1 AMBIENTE TRAMSACCIONAL NCR 2
1.1.1 IWTRCDUCCION 3
1.1.2 PROCESADOR CERMTRAL 5
1.1.3 RED DE TERMINALES =
1.2 DESCRIPCION DEL PC COMO TERMINAL 14
1.2.1 IMTRODUCCION 15
1.2.2 FUNCIGMNAMIENTO COMO TERMIMAL 18
1.2.83 aMBIENTE DE DEFIMICIONW DE TRAMSACCICHES 20
CAFITULEO II
2. CARGCTERISTICAS DEL COMPUTADOR MCR PC4i 22
Z.1 INTRODUCCIOR 2z
2.2 PROCESADOR 23
2.3 FERIFERICOS 2E
2.4 INTERFASE RE-23Z2-C 30
2.5 SOFTWARE . 40
CAHPITULO III
3. FROTOCCLO DE COMUNICACIOMES 734
3.1 INTRODUCCION 435
3.2 STAMDARDS PARS COMUNICACIO DE DATOS 59
3.2 STARDARD 150 6&EYMCROMICO MCE l=r3
CaPITULO IV
4. FPROGRAMEBS Z0
4.1 DISEMO GEMEEREAL rd
4.1.,1 DISEMO FUNCIORSL 71
4.1.2 DISERD DE ESTRUCTURAS DE DATOS Y ARCHIVOZR 73
4.1.3 PISEMO DE PRUOGRAMAS aa
4.2 GEMERADOR DE TRAMSACCIOWES Y FORM&TOS 23
4.3 PROGRAMey DE COWTROL DEL TERMINAL 112
4.4 RUTINAS DE COMUNMICACICN 12



r

CaPITULO W

S. FPRUEEAS

5.1 IMSTALACION Y COMNEXIONES

o2 COMPARACIOM CON OTEAS ALTERNATIVAS
5.8 SIMULAEION DE FALLAS

CaPITULO VI

&. COMCLUSIOGNES v REECOMEMDALCIGHNES

o Wiy

APERDICES

. STAMDARDS DE COMUMICACIONES
. B. COMTROLADOR DE INTERRUPCIONES 825%

C. MaNUAL DE OPERACION

U. BRIBLIGGR&FIA

PAGIMNA

13%
140
142
147

13z



w

1. 1.1 INTRODUCCION
En este capitulo se describhird un sistema transac—
cional de ©procesamiento de datos basado en egulpos marca

NCR.

En general, una transaccion se entiende como un
evento independiente de otros gue se realiza mediante un
intercambio de informacién entre un terminal y un computador

central.

Un sistema transaccional esta orientadc a procesar
estos ewventos o transacciones como un proceso completo, es
decir como si este evento es el @Gnice o el wUltimo a

procesarse.

Una +transaccidon la inicia normalmente el operador
del terminal, guien digita los datos regueridos los mismos
gue se transmiten al computader central dentro d= un men—
saje. Este mensaje es recibido. validado, identificado.,
procesado ¥y finaimente aceptado o rechazado. Bsto Gltimo es
informado al operador mediante un mensaje de respuesta apro-

piado.

La configuracidon mas simple esta constituida por un
computador central con capscidad de manejar una o mas lineas
de comunicacidén a las cuales estaran conectados unc o© mas

terminales (red?. Figura 1.1.1.
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1. 1.2 PROCESADOR CENTRAL.

La funcidn del computador central es principalmente
la de permitir el acceso a una base de datos para consulta
actualizacién de informacién desde cualguiera de los ter—
minales de la red. Para leograrle . &l computador dekbe disba—
ner de dispositivos comunes de procesamiento de datos tales
como diECOE. imprescras, etc. v de elementos de "hardware”
de comunicacidén necesarios tales como asdaptadores de comu—

nicacion.

En cuante al Tsoftware" reguerido, este consta
generalmente de los siguientes m&dulos:
a) CONTROL DE LA RED

Este componente es responsable por el contrel de las

lineas de comunicacidén v de los terminalss.

Debido a gue esta Tesis trata sobre la conexién de

un PC a una linea de protocole NCR IS0 ASINCRONICO este

trabajo se limitara a describir caracteristicas relacicnadas

unicamente con dicho protocolo (ver capitulo 37.

CONTROL DE LAS LINEAS DE COMUNICACIOUN

Una linea de comunicacidén ISQ ASINCRONICA., es una=
linea multipunto, es decir gue a esta se pueden conectar
multiples dispositivos direccicnables. Un dispositivo direc-—

cionable debe entenderse como un terminal . un concentrador



o controlador de terminales con la capacidad de responder a
una secuencia de interrogacidn vy seleccidn.

Una secuencia de interrcgacidn es una secuencia de
caracteres gue es interpretada por un terminal o dispositivo
direccionable como la invitacidén a enviar un mensaje si este
tiene uno listo. La secuencia de seleccidn es también una
cecusncia de caracterss gue es interpretada por el terminal
como el permise gue sclicita =1 computador central para

enviar un mensaje a dicheo terminal.

En una linea de estas caracteristicas, es el compu-—
tador central guien cumple la funcién de control de la
linea; esto es: el computador central es quien invita a los
terminales a enviar sus mensajes Yy en ningtn caso un termi-
nal pedra enviar un mensaje sin haber sido invitzdo o inte-—

rrogado por el computador central.

El control de la linea entonces radica principalmen—
te en mantenerla actlva mediante la emision continua de
secuenclas de 1nterrcgacilion ¥ el analisis de las respuestas
recibidas gue pueden ser: mensajes cen una transaccién o, la

simple indicacidén del terminal de no disponer de uno.

Este ocontrol puede residir ya s=a en =1 "software"
del computador central o en los procesadores de comunica-—

ciones dspendiendo del s2gquipo central v de su configuracidn.
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CONTROL DE TERMINALES

El control de los terminales tiene gue ver con el
manejo de los mensajes enviados por los terminales y de los
mensajes enviados por los programas de aplicaciéon hacia los

terminales.

Cuando se recibe un mensaje desde un terminal, este
mensaje debe ser verificado, 1dentificado y procesado; la
verificacidén incluye el control de paridad de cada uno de
los caracteres del mensajle: el contrel de consistencia del
mensaje (BCC Block Check Caracter). ¥y 1la wvalidez de 1la
direccién del terminal y gue forma parte del mensaje. La
identificacién consiste en analizar el contenido del mensaje
para determinar la transaccidon reguerida por =1 operader del
terminzsl. ¥l procesc esta condicionado a los reguerimientos
del usuario del sistema ¥ normalmente incluye el acceso a la

base de datos. calculos, etc..

b) ACCESQ DE ARCHIVOS.
Este componente permite a los programas de aplica-
cidn tener acceso a los archivos de datos VYa sea para Ccon—

sulta o actualizacion.

c) RECUPERACION.
Este componente procura garantizar la integridad de
archivos en caso de producirse fallas eléctricas, del

"hardware”, del "software” o de los programas de aplicacién.



1. 1.3 RED DE TERMINALES.

Por red de terminales debe entenderse no solo a los
terminales sino también todos los componentes gue hacen
posiblé la conexién de los mismos a los adaptadores de
comunicacidn del computadeor central, esto incluve concentra-—

dores, modems, puentes, lineas telefdnicas y cables.

La comunicacidon entre computador y terminal, se rige
a2 las reglas impuestas por el protoccolo utilizado. En este
caso 21 protocolo NCR IS0 ASINCRONICO.

El numero de lineas de comunicacién gue salen del proce-—
sador centrzal, esta generzalmente relaclonadc con el numero
de terminales. la actividad de los mismos. la extensidn
promedio de los mensajes., la wvelocidad de transmision de
la 1linea v el tiempo de respuesta esperado par el usuario

dgl sistema.

Cada limezs de comunicacidn a su vezr permlte conectar un
namero de terminales gue esta limitado por el ancho de banda
de la linea de comunicaciones es decir gque se podra
atiadir terminales a una linea hasts gue el incremento en el
tiempo de respuesta producido por esta razdn sea aceptable
por el wuswuario. El incremento sn dicho tiempo 42 respuesta
depende del numero de dispositivos direccionables, del nu-—
mero de terminalss, de la actividad de los mismos (transsc-—
ciones por minuto)., de la extensidn de los mensajes y del

ancho de banda de la linea {velaocidad de transmisién).



El tiempo de respuesta a una transacclon es el
sumatorio de lo siguilente:
— tiempo de proceso en =1 computador central:s gue incluye
acceso a discos, etc.
— tiempo de transmisién de los mensajes (el enviado y el
recibido), el mismo gue depsnde unicamente de la wvelocidad
de la linea y de la extension de los mismos,
— tiempo de espera del terminzal hasta gue reciba 1z secusn—
cia de interrogacion y pueda enviar su mensaje,
— tiempec gue el computzdor central debe ssperar hasta poder
enviar la secuencia de seleccién, lo cual depende del nitmero
de terminales en la linea., de la velocidad de transmisidon de
la misma .de la actividad de los terminaless v de la exten-—
sion de los mensaies; ¥y
— tiempo gue puede existir en reintentos por errcores de

comunicacian.

Unaz 1llnes de comunicaciones puesde atender un grupo
de terminales locales, wun grupo de terminales remotos o una

combinacion de terminales locales y remotos.

-~

Se considsran terminales locales zagusllos gus par la
distancia al computzdor central no rsguisren de modems para

comunicarse.



Existen dos formas en gue un terminal pueade
conectarse a una linea de comunicaciones: directa o indirec-
tamente. La conexion es directa cuando el terminal tiene 1la
capacidad de responder a la secuencia de interrogacion
emitida por el computadar central (dispositivo
diregcionabley. La conexion es indirecta guande se reguiers
de un concentrador de terminales o controlador de termi-

nales.

Un concentrador de terminales es un dispositivo gue

realiza las siguientes funciones:

— de interfase con la linea de comunicaciones: =n lo gue s5e
refiere a la atencion a la secuencia de interrogacidon, al
envio de mensajes de los terminsles y a la recepcidn de

mensajes desde =] computador central.

—- de interfase con los terminales: mediante la utilizacién

de un control basado en pricridades y mensajes.

—- de multiplexer al permitir gue varios terminales compartan
no so0lec la linea de comunicaciones sineo tambiégn uwn mismo

codigo de interrogacion.

Un controlador cumple todas las funciongs de un
concentrador pero adicionalmente permite una mavor capacidad
de ©procesc a nivel de psucursal, sin intervencién del

computador central.
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En cuanto a terminales, se describe brevemente algu-

nos ae los mas utilizados an redss transaccionales en el

NCR—EESl: Este es5 un terminal financiero basado en un
microprocesador v gue est& formado por las siguientes compo-—
nentes:
— un teclado alfanumérico de 44 teclas-
— una pantslla de 16 lineas por 40 coclumnas-.
— wuna Iimpresora de auditorla de 40 columnas.,
¥ con capacidad de certificacié¢n de documentos.
— capacidad de comunicacidén directa o a
través del concentrador NCR-751.,
— programacidn a traves de parametros y tablas-.
— un "buffer” de comunicacidn de 236
caracteres y
— wutiliza protocolo de comunicacian IS0

DSINCRONICO con formato de mensajes standard

( SMED .

11



NCR—-2251: Este es un terminal financiero basadoc en un
microprocesader y gue tiene lss siguientes caractsristicss:
— un teclade alfanumérico de 44 teclas.,
— un diéplay ntmerice v luces ds indicaciéﬁ
(LED' 52«
— una impresora de libretas de ahorro o
tarjetas de 90 columnas.
— una impresora de auditoria de 40 columnas con capaci-
dad de certificaciloén de documentos.
— capacidad de comunicacidn directa o 3 través de un con-
centrador NCR-751.,
— programacién a través de tablas.,
— wun buffer de comunicacion de 100 caracteres y
— utiliza protocolo ISC-ASINCRONICO v formato de mensaje

standard (SMF).

NCR—-2262: Este es un terminal financiere basadc en un
microprocesador que tiene los siguientes componentes y cara-
cteristicas:

— un tecladeo alfanumérico programable de 44 teclas.

— una pantalla de 1§ liness por 40 columnass

— una impresora de auditoria de 40 columnas y con capa—

cidad de certificacion de documentos.
— programacién en lenguaje BASIC ¥
— comunicacidn a través del "router". gue hace las fun-

ciones de un concentrador.



NCR-7900-3; Este es un terminal de proposito general con
las siguientes caracteristicas:
— teclados alfanumérico, numérico y de funciongs.,
— pantalla de 24 lineas da 80 columnas y uﬁa linea de
gstado d=1 terminal.
~ buffer de comunicacidon de 2000 caracteres.
— capacidad de conexion en cadena (DAYSY CHAIN? .,
~ trabaja en base a formatos de pantalla gue deben ser
enviados desde el computador central y gue define
areas protegidas en la pantalla. Bl operador puede
ingresar informacion Unicamente =n las ar=zas despro-—
tegidas. Mediante la tecla de transmision. el terminal
envia el contenido ds todos los campos desprotegidos
al computador central.
— mno es un terminal programakbkle.,
— wutiliza el protocole IS0 ASINCRONICO con un formato de
mensaje propilo y
— mno ejerce ninguna validacion sobre el tipos de datos

ingresados. Ejem. numéricos, fechas. etcoc.

NCR-6440: Esta es una impresora de propdsito general con
las siguientes caracteristicas:

— 132 columnas de impresicn.

— buffer de comunicacidn de 2048 caracterss =

— interfase de comunicaciones IS0 ASINCGRONICO.

13



l1.2.1 INTRODUCCION

En este capitulo se describen de manera general las
ideas wutilizsdss =n el disefio & implementzcion de este
producto, =asil como también sus dos ambientes de +trabajor
esto 25 el de definicion de 105- parametros gue

identifican wuna transaccién y el de utilizacién del PC como

terminal.

La idea principal de este producto es la de utilizar
los recursos del PC estos son: €l procesador. la pantalla-s
el teclado, la imprescra, los mediogs de almacenamiento y el
gistema operativor, para cptimizar los recurscs de una red
transaccional NCR, estc es, el cgomputador central y 1la
utilizacion del ancho de banda de las lineas de comunicacion
vy adicicnalmente proveer de un terminal de caracteristicas
muy superiores a productos existentes.

Las caracteristicas de este nuevo terminal puedsn

s5r resumidss &n las sigulentes:

15



-~ CONTROL DE INGRESO DE INFORMACION: El PC debe tener 1la

capacidad de controlar el ingresc de datos gue constituyen

una transacciodn. BEste ingreso debe «realizarse en los

siguientas pasos:

— desplegar wun formato de pantalla con instrucciones al
operador,

— realizar un proceso de validacidn de cada uno de los
campos ingresados respecto & parameétros especificados.,

— affadir caracteres de control a los campos ingresados
para ensamblar un mensaje gue debe enviarse al computador
transaccional, y

— procesar el mensaje de respuesta enviado por el

computador transaccional.

CONTROL DE LA LINEA Y DEL PROTOCOLQ: El PC debe atender en
tiempo =real la linea de comunicaciones y el protocolo

NCR—-ISO ASINCRONICO. Para lograr esto se debe inclulr un

"DRIVER" de comunicaciones gue trabaje utilizando
interrupciones. Algunos parametros del "DRIVER" deben
poder ser modificados por el operador: wvelocidad, cdédigo

de interrogaciodn.

16



— HERRAMIENTAS DE MANTENIMIENTO DE PARAMETROS: El usuario de
este "nuevo"” terminal debe poder definir sus propios
formatos de pantallas las reglas de wslidacidn de los
campos de entrada, y los caracteres ds control gue deben
afiadirss a los datos ingresados para permitirc la
identificacién del mensaje enviado por parte del

computador central.

— SEGURIDAD DE ACCESQO: El PC debe adicionar caracteristicas
de seguridad de asccesw a las provistas por el computador
central limitando el acceso unicamente a perscnal

autorizado.

— CONTROL REMOTO: Se debe proveer al computador central de
la capascidad de controlar los recurscs de PC mediants

cddigos de control.

17
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1.2.72 FUNCIONAMIENTO COMO TERMINAL

Durante la vtilizacion del PC como terminal. este se
gonects 3 13 linesa de comunicaciones mediante el adaptador
serial RE5-23Z vy gracias al "driver" dz comunicacicnes,. se

coenvierts 2n un dispositive gue responde a una secusncia  de

Independientemente del proceso de atencion de la
linea v protocolo de comunicaciones. v concurrentemente con
dicho proceso, el PC debe atender los reguerimientos del

usuario realizados a través del teclsdo.

M
td
w
H
—_
o
n

El wsuario de este "terminal” puede real

siguientes funciones:

— FUNCIONEE DE SUPERVISOR:
— preocesos de inicio de dlar ingreso de £echa v hora

— reconfiguracion del terminal: cambio del cbdigo d= inte-—

rroegacibn v la welecidad

— iniciacién del "driver" de comunicacliones

— SOLICITUD DE AYUDA:
Que consiste en consultar las transscciones disponihbles

por el operador.

— SOLICITUD DE ACCESO A LAS TRANSACCIONES:
Proceso gue permite verificar la clave de acceso des un

ocoercsdor v zdemds permite al operador selscionar un grupo

18



— SOLICITUD DE UN FORMATO ESPECIFICO:
Proceso mediante el cual el operador solicita la
presentacion de un formato de pantalla. Luego de gque el PC
despiiega dicho formato, el operador puede ingresar los
datos gue cosntituyen la transaccidn.

— FIN DEL PROCESO:
Mediante esta funcidn. el cperador regresa a las funciones

normales del PC.

19



1.2.3 AMBIENTE DE DEFINICICN DE TRANSACCIONES

En esta modalidad de trabajo, el cperador esta en

capacidad de definir o sliminar informacidn referente a lo

siguiente:

— transaceiones dispanibles

— formatos de pantalla

Los parametros gue identifican una

spon los siguilentes:

~ numerc de la transaccidn
— nombre de la transacciéon
— grupo al gue pertenseca

- nivel de seguridad

— ntmero de formato de pantalla ascociado.

Los parametros gue identifican un

pantalla son los siguientes:

— numaro del formato

— datos constantes del formato (titulos)

— campos d= sntrada (linesr, posicidn, longitud.,
de control?

— campos de szlida (linesa, posicitn, longitud?

20

transaccién.,

formato de

tipos
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El programa gue controla la definicion de estos

parametros permite ademas la impresidn de los mismos.

Los parametros 1ingresados son almacenados en
archivos de organizacidon relativa y de acceso directo 1o

ue ermite cperar eficisentemsnte en la modazalidzad de
g P %

terminal.
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2.1 INTRODUCCION

En este capitulec se describen las caracteristicas
principales del ceomputador personal NCR PC-4i y algunos de

los componentes principales del mismo.

El computador personal NCR PC—4i1 ha sido disefiado
para proveer compatibilidad con el computadeor personal
IBM—XT. Gracias a ello, un porcentaje muy alto de productos
de "hardware" y "software"” disponibles sn el mercadc pueden

ser utilizados.

El computador personal NCR PC—-41 consiste de una
unidad de pantalla y procesador, y de un teclado. Existen
varios modelos vy cada uno de ellos tiene una serie de

opciones gue pueden afladirse.

La unidad de ©pantalla standard consta de los

figuientes elemsntos:

— gabinete,
— fuente de poder.,
- una o dos unidades de disce flexible de 5 1/4 pulgadas.
— pantalla monocromdtica o de color de 12 pulgadas,
— tardjeta de contrel con los siguientes componentss:
— microprocesador INTEL 8088,
— 256 kb de= memoria RAM.
— 16 kb de memcria ROM.

— interfase serial RS~232-C.,

— interfase paralelo CENTRONICS.,

23



2.2 PROCESADOR

La figura 2.1 ilustra los componentes principales
del procesador del computador personal NCR FPC—41i, Dichos

componentes se describen a continuacidn:

CLOCK: Toda 1la coordinacioéon entre 1los componentes del
cEistema =25t& dzada por selfales de relej. Para elle se utiliza
un cristal de 14.31 Mhz como entrada al controlador de reloj
8284A el cual divide esta frecuencia para obtener una sefial
de 4.77 Mhz ©para el microprocesador v otras seflales pars

otros componentes.

TIMER: Es un circuito integrado que se puede programar para
generar diferentes seflales & varios intervalos. El "timer"”
utiliza el reloj, v mediante divisiones de frecuencia
apropiadas obtiene un sxactitud aceptable. El "timer"” &=
utilizado para refrescar la memoria RaM y puede ser
utilizado por el usuario para diferentes aplicaciones, por
ejeﬁplo, un relod en la pantalla gue funcione
independientemente del programa de aplicacion, o] en
aplicacicones de tiempc rexl como el cantrel de una linea de

comunicaciones.

CPU: Es un microprocesador INTEL 8088. Es guien ejecuta lzs
instruccianes dadas en un programsa., v 85 guien transiiere
dichas instrucciones a otras unidades o componentes del

sEistema. Qpcicnalments, se pusde utilizar e1 co-procesador

25



INTEL 8087, guien a su vez tiene la capacidad de realizar
operaciones de punto flotante como respuesta a una simple

instruccion.

MEMORIA: El computador personal hace uso de dos tipos de
memoria:

—ROM:(read only memory> gque contiene instrucciones gque
permiten la preparaclén inicial v carga del sistsma opera-—
tivo al momento de encendido. Contiene ademdas una seris de

programas conocidos como BICS (basic input/ocutput system’.

—RBAM (random access memory?: gus pusde contsner va sea
instrucciones o datos gue estan siendo procesados por un
programa. EBEsta memoria es dinamica por lo gue es necesario
refrescar el contenido de la memoria a intervalos fijos de

tiempo. Este proceso es manejado por el "timer™.

DMA (direct memory access?: Bste conirolador es utilizado
para transferir blogues de datos de ¥y hacia la memoria RAM
sin intervencidon del CPU. Gracias al DMa, el CPU regquiere

unicamente especificar desde o hacia donde los dataos deben
trasladarse., la direccion del primer caracter de datos y el
nimero de caracdteres. La transferencia tiene luego lugar sin
intervencidn del CPU. DMA es utilizadc para el acceso za

periféricos tales como discos.

26



PERIFERICOS

El computador personal NCR PC4i puede ser

configurado con los siguientes perifericos:

UNIDADES DE ACCESQ DIRECTOQ:

— Una o dos unidades de diskettte integradas de 5 1/4
pulgadas.

— Un disco duro dentro del gabinete de 10 MB.

— Discos duros exteriores de 11 MB, 2Z MB., 32 ME o
64 ME.

~ Discos flexibles de 8 pulgadas.

IMPRESQRAS:
Exists wuna gran variedad de impresorss gus puedsan

conectarse. El computador personal dispone de un puerto
serial y un puerto parzalslo gue pusden uwtilizarse para el

manejo de la impresora.

28



DISPOSITIVOS DE COMUNICACIONES:

Los siguientes adaptadores se encuentran

disponibles:

— R5-232-C ASINCRONICO: gue permite conectar dispositivos

tales c¢omo:! impresoras, Tploters”™, modems, terminales.

computadores., etc.

— IN-HOUSE DLC: ©Este adaptador permite la conexion del
computader persconal & una linea DLC (data link contrcl? ya

gea como estacidén primaria o secundaria.

— BSC (Binary synchronous communications): gque permite la
conexidn del computador personal a una linea BSC, Esta linea
podria utilizar protocolos punto a puntc tales come BSC 2780

¢ BSC 3780 o multipuntoc caomo el BsC 3270.

29



2.

4

INTERFASEE ASINCRONICO R5-232-C.

El interfas asincranice RE-2Z3Z2-C  pusde

m

ser

utilizades para wuna gran variedad de conexiones y aplica-

ciones. Mediante esta interfase el computador gpersonal NCE
PCdi pusdes consctarse 3 imprescras serizles, lineas de
comunicacidn asinordonica punto =z punto o multipuntao. dispo—

sitivos tzles como: halanzas, slarmss: relodcs: etc. .

Un miximo des dos interfases pueden trabajar simul-

taneamente en este computador,
El primer interfase esta incluido dentro d

tarjeta del procesador central, miszntiras gue =1 52

es  una tarjets independiente gue pusde conectarses &n uno de

los conectores de la tarjsta del proce=sador,
La gwonexidon exteric
EIA de 25 contactos, de los cuales tienszn interées

comunicacicones del tipo IS0 ASTINCROWICO leog siguientes:

CUNECTOR DESCRIPCION
1 . - PG (FRAME GROUND)
z ’ TD (TEANSMIT DATA
2 < KD (RECEIVE DATA)
4 * RTE ( REQUEST TO SENDD
3 < CTS (CLEAR TO EENID

al g DTS (DATA SET READL)
7 - SG (SIGWAL GROUND?Y
e < DCD ( DATA CAERIER DETECT)
20 » DTR (DATA TERMINAL RELDY)
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El adaptador RS-232-C contiene el transmisor /
receptor WESTERN DIGITAL 8250 lo cual le convierte en un
adaptador programable. La figura F 2.4.1 ilustra la estruc-

tura légica de sste circuito intesgrado.

Las seflales de control, direccidn y data del 8250 se
describen a continuacidn?
— terminales 1-8 (DO-D7): Bus de datos utilizados para
transferir informacion de datos y wontrol en forma parzalsla

desde y hacia el CPU.

— terminal 9 (RCLK): sefial de reloj de 16 veces la velocidad
del recaptor. EBsta seflal ss5t& dada por el fterminal 15
¢ BAUDOUT) .

~ terminal 10 (SIN): recibe datos seriales desde RD (receive
datay.

— terminsal 11 (50UT): enviz datos seriales hacia TD
(transmit data?.

— terminales 12-14 (CS50,CS51,CS82): seffales gue ©permiten
seleccionar al circuito 8250 {chip s=lect). Da estas
terminales, solamente es utilizado el 14. Los terminales
12 v 13 esta conectados a 5 Voltios.

-~ terminal 15 (BAUDOUT): sefial de reloj de 16 wveces la
velocidad del transmisor. Esta es una =sefal de szlida gque
se conecta al terminal 9. La frecuencia de esta sefial esta
dada por la division de la frecuencia de reloj ingresada
en &1 tsrminal 16 (XTALIL> por el contenido de 1los

raegistros diviscres (divisor latches?.
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terminales 16,17 (XTALLl, XTALZ) : sefial de reloj gque
ingresa a un circuito divisor dentro de 8250. La se=ial de
reloj conectada a XTAL]l es de 1.8 Mh=z. XTALZ no esta
consctado.

terminales 18,19 (DOSTR): selales gue permiten cazgar
datos en los registros del 8250, Solamente el terminal 18
es utilizado, el 19 esta conectado a tierra.

te;minal 20 (Vss): seflal de tierra.

terminal 21,22 (DISTR): sefiales gque permiten leer el
contenido de los registros del 8250. Solamente el terminal
21 esta conectado, el 22 ests a tierrs.

terminal 23 (DDIS)Y (driver disable}: sefial gque Dbaja
durante la lectura de datos desde el 8250. Este terminal
no esth conectado.

terminal Z4 (CS0U0T): egta 5slial se levanta para confirmar
la seleccidn del 8250. Esta seflal no estd conectada.
terminal 235 (ADS). (address strobe) : seffal reguerida en

caso de gue las lineas de direccion de registros internos

del 8250 no scn estables, Este terminal ests cenectado a
tierra.
terminales 2&,27,.28 (22,A1,A407%: bus de seleccién de  un

registro internc del 8250.
terminal 29: no utilizado.
terminal 30 (INTRPT): seffal que es activada cuando una
interrupcidon al procesador es requerida, Esta seffal es

utilizada junto a la terminsl 31 (0UOT2).
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terminal 31 (0UT2): sefal gue es activa si el tercer bit
del registro de contrel dsl modem es 1. Esta selial es
utilizada Junto al terminal 30 (INTRPT>.

terminsl 32 (RT3) (reguest to sendl: selal gues indica a
dispositivo exterior gue el 8250 esta listo a transmitir.
terminal 22 (DBR) (datz s=t rezdy): seflal gue indica al
dispositivo exterior gue el 8250 esta listo para
comunicarse.

terminal 34 (0QUT1): sefal gue es activa si1 el segundo bit
del registro de control de modem es 1.

terminal 35 (MR} (master reset): ©seflal gue permite borrar
lds régistros internos del 8Z50.

terminal 36 (CTS» (clear to send): seflal gue envia el
dispositivo exterior indicando al 8250 gque dicho dispositivo
esth listo para transmitir.

terminal 27 (DSR)> <(data set rezdy): sefial dssde =1
dispositivo extericor gue indica que esta listo para
comunicarse.

terminal 38 (RSLD? {(carrier detect): sefial snviads por =1
dispositivo exterior indicando la presencia de seflales
adecuadss.

terminal 39 (RI) (ring indicator): sefial gque indica gque

€]l dispositivo exterior =estid recibiendo la sefial de llama-—
da.

terminal 40 (Vco): +5 Vdco
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PROGRAMACION DEL 8230

El1 computador perscnal NCR PC4i puede tener hasta
dos interfases seriales asincrdnicos. Para ello, estan
reservados las direcciones 3F8—-3FF para el primer adaptador

v las direcciones 2F8—2FF para el segundo.

A través de la direccidon 3F8, se envia o recibe
datos al o del registro de dato del B250 (receiver buffer/
transmit helding registery. Esta direcién es utilizada tam—
bién para programar la velocidad de transmisidén cuande gl

septimo bit del registro de control de la linea es 1.

La direcciép 3FS permite habilitar las interrup-—
cioneg. El1 8250 mantiene un regis£ro internc para conocer
los tipos de interrupciones habilitadas en un momentc dado.
Esta dirececidn, al, igual gue la anterior es utilizado tam-—
bién para programar la velocidad de transmisidon de la linea
mientras el seéptimg bit del registro de contreol de la linea
es 1.

La direccidn 2FA permite lesr la identificacién ds
la ©4tltima interrupcion.

La direccidn 3FB permite escribir en el registro de
control de la 1linea.

La dirsccidén 3FC permite escribirc en el registro de
control de mcdem.

La direecciton 3IFD permite leer el registroc de estado

de la linesa.
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L.a direccion 3FE permite leer el registro de estado
del modem.

La direccidén 3FF no es utilizada.

Las direcciones Z2F8 a 2FF, son las eguivalentes para

el segundo interfase asincrdnico.

REGISTRO DE INTERRUPCIONES HABILITADAS

Bs un registro de 8 bits, de los cuales solamente
los 4 menos significativos son utilizados y tienen el
siguiente significado:

— bit 0 : 51 este bit es 1, el 8Z50 generara una intsrrup-
cién cuando ha recibido un caracter de datos.

— bit 1 : si este bit es 1. el 8250 generara una intérrup~
cidn cuando ha terminado de transmitir un caracter.

—~ bit 2 : si este bit es 1, el 8250 generara una interrup—
cidn cuando ha detectado un error.

~ bit 3 ! si este bit es 1, el 8250 generard una intercup-
cidon cuando detzcte un cambio de estado en las siguientes

seflales: CTS, DSR, RI, RLED
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REGISTRO DE IDENTIFICACION DE LA INTERRUPCION

Es un registro de 8 bits, de 1las c¢cuales son
utilizados wunicamente 1los 3 menos significativos y que
tienen =21 siguiente significado.

— kit 0 : tiene un valor de O mientras existe una interrup-
cidn gue debs ser atendida.

- bit 1 v 2 : el valor binario de estos 2 bits representa la
identificacidén de la interrupcidon mediante la siguiente
codificacion’
b2=1, bl=1 1indica gue la interrupcidon se debe a la detec-
cidn de un error sn recepcicdn. Este error pueds ser por
ejemplo de paridad.
bh2=1, bl=0 indica gue se ha recibido un caracter de datos.
Se debe leer el registro de datos para obtener el carac-—
ter.
b2=0, bl=1 indica gue el ultimo caracter escrito en el
registro de dstos ha sido serizlizade y transmitido.
b2=0, Dbl=0 indica gue se ha detectado un cambio en alguna

de las siguientes seflales del modem : CTS, DSR, RI, RLSD.

REGISTRO DE CCNTROL DE L& LINEA.

Este es un registro de ocho bits gque tienen el
siguiente significado:
— hits 1 v O identifican la longitud del caracter de

acuerdo al valor binario especificado:

00 5 bits.

01 6 bits.,
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10 = 7 bits, ¥
11 = 8 bits.
— bit 2: especifica 21 numerc de stop bits de acuerdo a la

siguiente codificacidn:

0 = 1 stop bit.,

1 = 2 stop bits. (1.5 para el caso de caracteres de 5
bits)
- bit 3: indica si el control de paridad estd habilitado o
no.

— bits 4 vy 5! especifican el tipo de paridad: par o impar.

— bit 6 genera una seflal baja en el transmisor {(break). Esta
sefilal se mantiene baja hasta gue este bit cambie.

— bit 7 : este bit permite que las direcciones 3F8 vy 3F9
{2F8 y 2F9) puedan utilizarse para programar la velocidad
de transmisidon. Si1 este bit es 0, los puertos especifica-

dos tienen sus funciones normales.

REGISTRO DE CONTROL DE MODEM

De 1los ocho bits de este registro, unicamente los
cinco mencs significativos son utilizades vy  tiensn el
siguiente significado:

— bits 0,1,2.,3: estos bits permiten controlar las siguientes

lineas del 8Z50: DTR,RTS.0UT1,O00TZ.

— bit 4: activa las funciones de diagndésticoc interno del

8250.
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REGISTRO DE ESTADO DE LA LINEA

De este registro se utilizan los 7 bits menos
significativos, y tinen el siguiente significado:
— bit - 0O: indica gue un caracter ha sido recibido, se ha

convertido en paralelo, y gue esta listoc paraz ser leido.

— kit 1: indica gus s& ha producideo una condigidn  de

"overrun"., lo cual guiere decir gue ha llegado un  nue
caracter antes de que el microprocesador haya leldo
anterior.

— hit 2: indica un error de paridad en recepcion.

— bit 3: indica un error en la deteccidn de bits de parada

{stop bit).

— bit 4: indica la deteccidon de una sefial de "break™.

— bit &: indica gue el ultimo caracter va ha side envigdo, vy

gue un nuevo caracter puede ser escrito en el registro
datos del 8Z30.
— bit &: indica el estado del registro de datos (transmit

shift register?.

REGISTRO DE ESTADO DEL MODEM
Los ocho bits de este registro tienen el siguiente
significado:
- bit 0O indica gue se ha detectado un cambio en la 1linea
CTS desde la altima lectura a este registro.
- kit 1: indica gue se ha detectado un cambio en la llnea

DSR desde la ultima lectura a este registro.
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- bit 2: indica gque se ha detectado una sefal de 1lamada
(ring indicater>.

- Lit 3: indica gus 52 ha detectado wn cambio en 1l1s
portadora (RLSD) desde la ultima lectura de este registro.

—~ bits. 4-7: representan los complementos de las sefialss
CTS, DSR, RI, RLSD respectivamente. En modo de diagnostico.,

estos bits representan las sefiales RTS, DTR, QUT1, QUTZ.
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2.5 BOFTWARKE.

El computador personal NCR PC41, gracias a su
caracteristica de compatibiliaad, tiene 1la cépacidad de
ejecutar gran cantidad de programas ¢(software) disponibles
en él mercado. De ellocs, estz Tesis describira unicamente

los utilizados en el desarrollo del producto.

NCR-DOS

Es el sistema operativo utilizado v es
operacionalmente compatible con M5-D0OS y PC-D0OS. El sistema
operativo es un interfase entre el usuario y el computador.
Es wun grupo de programas gue controlan la ejecucidn de
programas en el computador, controla también los recursos
del computador. lo gque incluye la memoria, el espacio en

disca, la impresora., etc..

NCR—-DOS provee una serie de comandos gque permiten al
usuaric ordenar la e2j2cucién de tareas talss como la

ejecucidén de un programa. listar un directorio, copiar un

archivo.

El sistema operativo es tambi&n wuna ayuda muy
importante en el manejo de informacilién, por gue es el guien
contreola la forma de almacenamiento de la informacidn en las
unidades de disco. Todos los programas, textocs, v datos

residen en discos en forma de archivos.
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Un archivo es un conjunto de informacién
relacicnada, por sjemplo toda la informacidn de las cuentas

corrientes de un Banco puede estar almacenada en un archiwvo.

Un archivo esta identificado por un nombre, ¥y
existe una estructura de directoriaos gue continene

infoermacidén de dichos nombres, del tipo de archiveo y del 1la

ubicacien de los datos dentro del discao,

ABdicionalmente a los comandos del sistema opscativo
v a las rutinas de control de periféricos tales como discos.,
impresoras. teclado, pantalla, parlante, etc., NCR--DOS
provee una serie de programas o rutinas gue se denominan
comandos externos, y gue son de utilidad para realizar
funciones de mantenimiento, desarrcllo. prusba. de sistemas.

entre ellas cahe destacar las siguientes:

— FORMAT: gque permite formatear un disco flexible o
rigido para gue pueda ser reconocido por NCR-D0OS y asi pueda

ser utilizado para almacenar informacidn.

— SORT: gue permite clasificar archivos.

— DISKCOPY: gue permite copiar informacidn de un disco a
otro.

— CHKXDSK: gue permite detectar y en ocaciones corregir

errores o inconsistencias en un disco.
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— EDLIN: gqgue es un editor de linea gue permite crear.
modificar vy ©presentar en pantalla archivos de texto o

programas.

~ LINX: gue permite convertir uno o mas modulos objeto en

un modulc =jecutabls.

GW-~-BASIC

Este es un producto de MICROSOFT que permite crear,
probar y ejecutar programas escritos en este lenguaje. La
caracteristica fundamental de este producto es 1la de
permitir accesar con facilidad los diferentes dispositivos
del computador personal, esto incluye &a los discos,
impresoras, comunicaciones, graficos, y musica.

GW-BASIC incluye un editor de pagina gque es de gran
utilidad a1 momento ds desarrollo de Programas o
aplicacicnes.

Gracias a extenso numero de instrucciones
disponibles, estes lenguajs hs sldo seleccivnade para el
desarrollo d& los programas principaless de ssta Tesis.

Los programas que forman parte de esta Tesis, hacen
uso extensivo de instrucciones de acceso directo a memoria.
de funciones de acceso a impresoras . pantalla y discos., de
instrucciones de manejo de listas de caracteres (strings:’.

de funciones binarias. etc..
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Debido a gue la velocidad de ejecucidn de programas
intergretados es significativamente mayor gue programas
CQmpiladoé, 21 compilador GQUICK-BASIC de MICROSQOFT ha sidnm

seleccionado para generar los programas objeto finales.

QUICK BASIC

Este producto presenta gran compatibilidad can
programas escritos para GW-BASIC pero permiten mejorxar 1los

tiempos de ejecucidn significativamente.

MICROSOFT MACRO ASSEMBLER

Este producto permite crear programas gque pueden
ejecutarse en coméutadores gue tengan uno de los siguientes
microprcoccesadores: 8086,8088,80186,80286 y también para
computadores gue tengan los sigulentes coprocesadoress: 8087.

80287,

Las rutinas de atencidn de interrupcicnes han sido

escritas en asembler y ensambladas gracias a este producto,
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3.1

INTRODUCCION

En este capltulo se describen: el interfase a 1la
linea de comunicaciones y las caracteristicas de comunicacidn
gue incluyen: el «cododigo de caracteres utilizados, los
caractéres de control, el modo de transmisidn, los controles
ds pa;idad ’ la detspeicgn yv correccidn de errores. También,
se detalla el formato de los mensajes utilizados en las

redes transaccionales de HCR.

INTERFASE & LA LINEA

El computador personal NCR-FC41i (en adelante llamado
“tarminal”? puseds conectarss a uns linea de comunicacionss
de la red va sea directamente o a traves de modems: 2n los
dos casos, la conexidn se resliza mediante el intscfass

RS—232—C del terminal.

CODIGO DE CARACTERES

El terminal ‘utiliza &1 coéodigec ASCII (American
Standard Code for Infermation Interchange? para la
transmisidn v recepcidon. El cddigo 2ASCII, consiste de 128
caracteres codificados que incluyen los caracteres
alfab&ticos- los numéricos., caracteres especialss v codigos
de coﬁtrol. De los ocho bits gque forman un caracter, los
siete bits menos significativeos representan el coddigo del
caracter y el bit mas significativo es el bit de paridad

utilizado durante la transmision (ver FIGURA F.3. 1. 1.
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0000 | 0|NUL | 50H | 5TX | ETX | EOT ENQ  ACK BEL| BS | HT | LF | VT | FF | CR | 50 | SI

1] ! 1 3 4 H & 7 8 % 10 n 12 13 1+ 15
0001 | 1|DLE | DC1_| DC2 | DC3 | DC4 | NAK| SYN | ETB |CAN | EM | SUB | ESC | F§ | G3_| RS_| US
1] 17 18 19 20 M 12 23 14 25 26 21 28 2% 0 3
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0010 2 @ 32 11| 34 # 5 $ a6 b 37 & 38 29 ( 40 ) 41 42 * 43 ' 44 45 44 l a7
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'
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1110 E 224 215 21¢ 127 118 229 130 11t 232 231 M 2335 236 131 23s 139
1111 F 240 241 147 343 144 145 48 147 148 349 250 251 152 253 134 53
FIGURA F.3.1.1
CARACTERES DE CONTROL
Un caracter de control es aguel gus es utilizado
para crear un protocolor es decir es un caracter gue
ser interpretado tanto por el terminal como

computador

comando, e

siguisntes

esta tesis:

1

inicio de datos.,

sonn los utilizados por =1
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— 8T¥ (start of text? 02H : Este caracter es utilizado come

indicador de gue los siguientes caracteres son de datos.

— ETX (end of text) O©O3H: Este cariacter indica gue el
cardcter antericr era g1 Altimo del mensaje, ¥y .gus el
siguiente &5 el caracter de conesistensia del mensajs (BCC

block check character?.

— NAK {(negative acknowledgement? 15H: Este «caracter es
transmitido por guien recibe un mensaje como resspuesta  a
guien envia, en &l caso de haber detectado errores de

transmisién tales como: error de paridad., error de BCC.

— BACK (positive acknowledgement?}? (06H: Este caracter es una
respuests de aceptscidn de un mensajs gque es transmitide por

21l gue recilbe dicho mensaje.

— BEOT (end of transmission) 04H: Este caracter es utilizado
para iniciar una secuencia de interrogacién o de selegccidn.

vy tambien es utilizado como respuesta a un ACK,

- ENQ (enquiry) O05H: Este caracter es utilizado pars
terminar wuna secuencia de interrcgacién o de seleccion ¥
también comoc una solicitud de respuesta sn caso ds gue uné
estacidon no haya recibido una notificacidén positiva o negativsa

A un mensajes.

— US <(unit separator)> 1FH: Este caracter, es utilizado
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dentro del mensaje (entre STX y ETX) para separar diferentes

campos de informacion.
MODO DE TRANSMISION

El terminal transmite v recibe datos
asincronicamente. Cada caracter esta formado por siete bits
del cddigo, wun bit de paridad, un bit de inicio ¢ O ) ¥ wuno
de fin ( 1 ). Los diez bits son transmitidos serialmente
bit por Dbit, y el tiempo entre 1la transmisién de dos
caracteres puede ser variable.

El orden de transmisidn de los bits es el siguiente:
bit de inicio, bit menos significativo del codigo del
caracter seguido por los seis siguientes Dbits, bit de

paridad y bit de fin ver FIGURA F.3.1.2.

BF] PT?JS 5Jﬂ3j2]1 ’BIJ

BF=BIT DE FIN
P=BT DE PARIDAD
Bl BIT DE INICIO

PIGURA F.3.1.2
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CONTROL DE PARIDAD DE UN CARACTER

La generacidn del bit de paridad. vy el control del
mismo se2 realizan de formas tal gue 21 numerc de2 bits con
valor de 1 de los ocho bits gque c¢onforman el caracter

{incluyendo el de paridad} sea un numero par.

DETECCION DE ERRORES

Los siguientes procedimientos son utilizados para la

deteccidon de errores:

— PARIDAD: gue consiste en la verificacidon de cada uno de
los caracteres recibidos. Un caracter errado causa gue todo

8l mensaje sea srronsao.

— BCC (block check caracter): Todo mensaje de datos incluye

un caracter adicional gue es transmitido a continuacidn del
ETX vy gue es generado por la estacién transmisora ¥y
verificado por 1la estacidn receptora. Tanto 1la estacidn
transmisora como la receptora wutilizan, 1logicamente, 1la
misma forma de calculo y gue consiste en llevar un sumatorio
de 1los bits de todos los caracteres del mensaje (se excluye
STX v BCC). Este sumatorio se realiza sin "carrie;" v entre
los bits gue ccupan una misma posilcidén es decir gue el bit

numero dos del BCC es la suma de teodos los bits numero dos

de todos 1les caracterss del mengaje a partir de STXE e

incluyendo a ETX. Lo mismo es aplicable para los siete bits
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gque conforman el BCGC, el gual tambiégn tiene uwn bit de

paridsd.

— FORMATC DEL MENSAJE

Que consiste en wverificar cierta estructura del
mensaje. En el caso de nuestro terminal. esta estructura
corresponde a formato standard de mensaje (BME? descrita mas

adelante.

CORRECCICN DE ERRORES

La correccidon de errores consiste en la
retransmisidn de los mensajes cuando se ha detectado un
error de transmision.

En el vasco de envioc de un mensaje desde a8l termi-
nal, este espera durante un determinado tiempc un respuesta
positiva o negativa; se considera un error si se recibe una
notificacién negativa o nada. En el caso de un NZK, el
terminal retransmite el mensaje., en el caso de no tener una

respuesta, el terminal transmite un ENQ.

En el caso de recepciétn de un meEnsaje en 21
terminal, este verifica el mensaije de acuerdo a los
procedimientos descritos anteriormente., v responde positiva
o negativamente al computador central. Es responsabilidad
del computzdor central realizar las funciones de

retransmision.
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FORMATO DE MENSAJE STANDARD
Este es uno de los formatos de mensaje mas

comunmente utilizados actualmente en las redes NCR.

El formato de mensaje se refiere a la estructura que
tienen los mensajes de datos, es decir de aquellos mensajes

gue se inician con STX y terminan con ETX.

— MENSAJES ENVIADOS DESDE EL TERMINAL

Los mensajes enviados desde el terminal tienen 1la

siguiente estructura:

— BTX ! caractsr d= inlcio del mensaje.
— VLI (indicador de la longitud del mensaje): son dos

caracteres gue tienen un valor constante hexadecimal de

7TE7E.
- RLTC <(relationship cod=?! es un caracter gue contiens el
valor hexadecimal 24. Este wocar&cter no tiene mayor

importancia.

— FRMT (format code): es un caracter gue contiene el wvalor

hexadecimal 31 Este caracter tampoco tiens mavor
importancia.
— TAl: gue representa el primer caracter de identificacidn

del terminal.

- TA2: gue es el segundo caricter de identificacion del

terminal.
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- MMC: (message code characters): son dos caracteres

conocidos COmo MHMC1 v MMC2 gue definen ciertas

caracteristicas del mensaje mediante la configuracién de sus

bits. La siguiente es la descripcion del significado de cada

uno

de

de’ los bits de estos caracteres.

MMC1 BIT 8: es el bit de paridad de este caractsr.

MMC1 BIT 7: siempre es 1. ‘

MMC1 BIT 6: es 1 81 el terminal esta trabajando en modo

reingreso autcmdtico de transacciones desde medio magné-

tico.

MMC1l BIT 5: siempre O

MMC1 BIT 4: es 1 si el terminal estz trabajando en modgo
de reingreso manual de transacciones.

MMC1 BIT 3: es 1 si el terminal esta siendo operado en
modo de diagnbstico.

MMC1 BIT 2: es 1 si este mensaje es un mensaje de
anulacion.

MMC1 BIT 1: es 1 si este es el Ultimo segmento del
mensaje. |

MMCZ2 BIT 8&: es el bit de paridad de este caracter.

MMC2 BIT 7: siempre es 1.

MMCZ2 BIT 6: nc usado . es O.

MMC2 BIT 5: no usado ., es O.

MMCZ BIT 4: no usado , &5 OC.

MMC2 BIT 3: indica cuando es 1 gue este es un mensaje de
auvtorizacidon (override’.

MMCZ2 BIT 2: no usadcoc . es O.

MMCZ BIT 1: no usado , es 0.
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TRS#: son tres caracteres gque contienen el numeroc Ade

transaccion del tsrminzal.

TRM#: es un caracter gue contiene un nimero consecutivo de

transmisidn.

FC: es codigo de funcidn gue pusds tener las siguisntes

valores:

— 71 gue indica gue el operador numero 1 esta operandeo el
terminal.

— 72 gue indica gue el operador nimero Z esta operando el
terminal. |

— 73 gue indica gque el supervisor esta operando el
terminal.

ID: son 4 caracteres gue contienen el nimeroc plblico del

‘operador gue esta realizando esta transaccidn.

DATO0S: es el area del mensaje gue contiene los datos
ingresados por el operador. cada campo de informacidn es5
transmitido Jjunto a un cddigo de funcidn, vy es separado del

siguiente campo con un US (unit separator?.

~ETX : caracter de fin del mensaje.

El siguiente es un ejemplo de un mensaje enviado

desde el terminal:

STX _H7E_H7E_H24 H31 TAl TA2 H41l_H30_"001"_"1"_H71_"0005".

_US_H31 _"123456™_US_H32 "50000"_US_H33_"321554"_ETX_BCC
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— MENSAJES ENVIADOS AL TERMINAL
El formato de los mensajes enviados por el
computador central se rige al siguiente formato:
— STX: caracter de inicio del mensaje.
— VLI: <(variable length indicator) son dos caracteres que

contienen el valor haxadecimal 7E7E.

— RLTC: es un caracter gue contiene el valor hexadécimal de
30.
— MDC (message definition character): es un caracter gue

contiene informacidn de ciertas caracteristicas del mensaje.

Cada wuno de los bits de esta caracter tienen el siguiente

significado:

— BIT 8: paridad del caracter.

— BIT 7: siempre 1.

— BIT 6.5,4 : siempre 0. d

- BIT 3: tiene un wvalor de 1., si este es un mensaje de
diagndbstico.

- BIT 2: tiene un wvalor de 1 si este es un mensaje no
solicitado.

— BIT 1: tienme un valor de 1 s1 este es el ultimo segmento
del mensaje.

- DATO0S: es el area del mensaje en gue estin los datos
enviados por el computador central. EIl mensaje puede
contener mas de un dato, por lo gue cada uno de ellos debe
ir asociado a un cdbdigo de funcidon y debe estar separado con
un US (unit separator). El codigo de funcidn informa al
terminal gue procesb debe realizarse con el dato asociado.

—ETX : carédacter de f£fin del mensaje.
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3.2 STANDARDS PARZ COMUNICACICN DE DATOS

Los siguientes standards para comunicaciones

de

datos estan relaciconados con gl protocole de comunicacion

NCR IS0 ASINCRCNICO. Una copia de todos los standards refe-—

ridos se encuentra en el apendice "A".

IS0 646: 7—-bit coded character set for information

processing interchange.

Este standard contiene 128 caracteres codificados

gue incluyen caracteres de control y caracteres graficos

tales como letras. nimeros y simbolos.

IS0 1155: Information preocessing — Use of longitudinal

parity to detect errors in information messages.

Este standard define las reglas para generar v
verificar el BCC (block check character).
IS¢ 1177: Infermation processing — Character structure for

start/stop and synchronous transmission.

Este standard define la estructura de un caracter

durante la transmision 1o cual incluye los siguientes

de inicio, de fin , de paridad y 7 del cbdigo del caracter.
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IS0 2110: Data communications — 25-pin DTE/DCE interface

connector and pin assgnments.

Este standard define las caracteristicas mecanicas
del conector y la asignacidn de seflales a cada uno de los 25

terminales.

IS0 1745: Informaticon preocessing - Basic mode control

procedures for data communication systems,

Este standard define wuna serie de conceptos
relacionados con transmision de da{os utilizando cédigos de
siete bits, define caracteres de control, el formato basico de
mensajes tanto de supervisidn como de informacion, define

también conceptos de "polling” y "selecting”.

IS0 2628: Basic mode control procedures-— Complements.

Este standard define procedimientos de recuperacién
de errores, la terminacién (abort) de la +transmisidn de

mensajes, vy seleccidn miltiple de terminales.

EIA STANDARD RS-232-C

BEste standard define las caracteristicas de las
sefiales eléectricas, las caracteristicas del interfase
mecanico y contiene una descripcien de funcionamiento de

los diferentes circuitos de intercambio.
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3.3 STANDARD IS0 ASINCRONICO NCR.

En esta seccidn se describe de manera general ¥
detallada los procedimientos de control utilizados para

transmisidén de datos implementada por NCR.

Esta tesis tratard principalmente lo relacionado a
la forma de comunicacién implementada por los programas gue
constituyen este trabajo, razdn por lo cual ciertos concep-—
tos pueden no ser aplicables a la forma en gue algunos
terminales lz han implemsntadao.

Tamkbién cake anotar gue muchos aspectos del
protocolo estan enfocados desde el punto de vista del
terminal y no desde el punto de wvista del computador
central.

La transferencia de datos entre el terminal y el
computador central reguiere gue una disciplina o protocolo
sea establecido. Esta disciplina es establscida por el
computador central mediante el envio de secuencias de inte—

rrogacion (polling) y de seleccidn (selection}.

"Polliing” es el macanismo wutilizado por el
computador central para preguntar a2 un terminal si este
tiene mensajes listos para enviar. "Selection" es el meca-—
nismo utilizado por el computador central para informar al

terminal gue existe un mensaje listo para ser enviado a él.
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La transferencia de datos desde el terminal al com-—
putador central ocurre cuando el terminal detecta wuna
secuencia de interrogacidn gque contiene su cdédigo de
identificacidn (poll <code) ¥ en caso de disponer de un
mensaje para enviar, el terminal responde a la secuencia de
interrogacién con la transmision del mensaje. Este mensaje
empieza con STE, un =ncabszado (hesader) gus contisne su
identificacion (TAlL. TAZ2Y ., los datos, y ETX. E1 BCC es
generado por el terminal y transmitido como Dltimo caracter.
S1i el computador central recibe el mensaje sin errorres, un
ACK es enviado al terminal. El terminal finaliza la
transmiéién con el envio de un EOT para dar fin a 1la
camunicacion con el computador central hasta gue este envie
un nuevo codigo des interrogacién o ssleccidén a este
terminal. En el caso de gue el computador central detecte
errores de transmisidn del mensaje, enviazrd un NARK; el
terminal entonces retransmite el mensaje. Si luego de tres
reintentos, el mensaje no es aceptado por el computador

central, el terminal anula la transaccidn en proceso.

Cuando el tarminal recibe wun secuencia de
interrogacidn gque incluye su identificacidn pero no dispone
de un mensaje para enviar, entonces transmite un EOT lo cual
termina la comunicacién con el computador central hasta gue
este envie una nueva secuencia de interrogaciion o seleccién

al terminal.
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La transferencia de datos desde el computador central
al terminal es iniciada por el envic de 1la secusncia de
seleccién a un terminal, este, en caso de estar listo a
recibir dicho mensaje. envia uno gue contiene la
identificacion del terminal v un ACK (TAl1-TAZ—-ACK), al
recibir este mensaje, el computador central envia el STX.,
datos, ETX y BCC. Si el terminal recibe este mensaje sin
errores, enviara un ACK al que el computadcor central respon-—
de con un ECT para terminar la comunicacién con dicho terminal
hasta gue nuevamente envie una secuencia de interrogacién o
seleccidon. En el caso de gue el terminal detecté errores en
el mensaje de datos, enviara un NAK, a lo cuzal el computador
central podra responder con la retransmisién del mensaje o

terminar la comunicacién.

Cuando el terminal detecta una secuencia de
seleccidn pero no esta listo a recibir un mensaje, este

responde con un NAK.

MONITOREO DE LA LINEA

El computador central transmite secuencia de
interrogacidn o seleccidn solicitando a los terminales que
envien o© reciban mensajes. Este intercambio de mensajes
entre computador central y terminales debe producirse dentro
de ciertos limites de tiempo cortos y maximos, razdén por la
cual 1los terminales deben realizar una funcion de monitoreo
de todc lo gue el camputador central envia & traves de 1la

linea de comunicacidn para poder identificar secuencias de

29



interrogacién o seleccidn gque contengan la identificacidn de
ellos y asi poder responder eficientemante a los requeri-

mientos del computador central.

Cada terminal dentro de un llnea de comunicaciones
tiene asignado los siguientes cddigos:
POLL CODE: Que es el cdédigo de interrogacidén al gue debe
responder. Si el terminal esta conectado a través de un
concentrador o controlador, compartira este cddigo con todos
los terminales conectados a dicho concentrador (o}

controlador:

SELECT CODE: Este codigo puede estar formado por uno o dos
caracteres dependiendo de si est2 conectado directamente o

a través de un concentrador o controlader. En el caso de
conexidn a través de concentradores, el primer caracter
selecciena al concentrador mientras gque el segundo permite
seleccionar al terminal dentro del concentrador esto gquiere
decir gque todos los terminales conectados a un concentrador
deben tenerx asignado un mismo primer cardcter de cddige de

seleccidn, pero el segundo tiene que ser diferente.

TAl-T2Z2Z (terminal address 1 y 2): ©HEstos caracteres son
utilizados para identificar el origen de un mensaje recibido
a través de una linea de comunicaciones, Estos caracteres
deben ser uUnicos dentro de un llnea de comunicaciones y son
transmitidos peor el terminal dentro de dos tipes de

mensajes: los de datos y los de aceptacion de secuencias de
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seleccién (TAL-TAZ-ACK).
Si bien en las ultimas implementaciecnes de productos

de comunicacienes tanto en computadores centrales come en

terminales. existe 1libertad para asignar estos cocdigos
independientemente unos de otros. productos anteriores
imponen ciertas -restriccicnes a2 los mismos. Debido a que

existe una gran cantidad de terminales gue se rigen a dichas

restricciones. conviene describirlas.

— Los codiges de interrogacion deben tener el gquinto

bit en cero (xx=x0 xxxx).

—~ El primer caracter del codigo de seleccion debe ser igual
al cddigo de interrogacién pero con el guinto hit en uno

(xxxnl xxxx).

— El1 segundc caracter del cbdigo de seleccidon dehe existir
unicamente si el terminal est: ceonectado a través de un
concentrador o controlador, y debe ser igual 2 1la suma
hexadécimal del valof hexad&cimal "40" mads el puerto o

direccién del terminal en el concentrader o© controlader

({usualmente un valor hexadecimal entre 1 y E).

— TAl debe ser igual al primer caracter del codigo de

seleccidn.

— TAZ debe ser igual a TAl en el caso de cenexidn directa.

En el caso de conexién a travées de un concentrador o
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controlador., debe ser igual a la suma hexadécimal del valor
hexadecimal "40" m&s el producto hexadecimal de 2 por el
puerto o direccidon del terminal en el concentrador o

controlador.

SECUENCI2Z DE INTERROGACION
La secuencia de interrogacion es un mensaje enviado

por el computador central gue tiene el siguiente formato.

EOT — POLL_CODE ~ ENQ

E!l terminal debe detectar esta secuencia para poder
responder a la misma. Una vez gue detecte esta secuencia,
debe responder ya sea con un EOT en caso de no disponer de
un mensaje o con el mensaje. El computador central espera
una respuesta durante un determinado tiempo (menor a 500
milisegundos) antes de enviar la secuencia de interrogacion

al siguiente terminal.

SECUENCIA DE SELECCION

La secuencia de seleccidn es tambié&n un mensaje

enviado por el computador central y gque tiene el siguiente

formato:
EOT — SELECT_CODE — ENQ
El terminal debe detectar esta secuencia para poderc
responder a la misma. Una vez gue la misma ha sido
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detectada, el terminal debe responder va sea con el mensaje

TAl — TaZ — ACK o con un NAK.

El terminal puede recibir mensajes cuando no estda en
medio -de una transaccion (idle?) y cuando ha enviado un
mensaje ¥y estd en espera de la respuesta. No puede recibir
mensajes mientras estd procesando una transacridon y tampoco

mientras esti procesando un mensaje anterior,

Existen wvarios tipos de mensaje gque el computador
central puede enviar a un terminal los cuales se decriben a

continuacion:

— MENSAJES SOLICITADOS: Estos son mensajes enviados coma
respuesta a una transaccidn. En este caso el terminal esta

en espera de dicho mensaje.

— MENSAJES NO SOLICITADQS: Estos son mensajes enviados
al terminal gue no constituyen -una respuesta a una

transaccidn iniciada desde dicho terminal.

— MENSAJES CON INDICACION DE ULTIMO: Estos mensajes contiene
dentro de su encabezado la indicacion de gue este es el
tltimo mensaje. Esta indicacidn le sirve al terminal para no
esperar mas mensajes durante esta transaccidn. Si este no es
el Ultimo, el terminal debe esperar por otros mensajes vy no

terminar la transaccion.
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— NACK: en el caso de gque central detecte algun error en la
recepcion del mensaje., envia un NACK pidiendo la

retransmision.

CONTADOR TERMINAL COMPUTADOR

EOT-FCOLL_CODE-EN{

X=0 STX—MENSAJE-ETX-BCC

NACK
=1 STEX-MENSAJE-ETX-BCC

NACK
X=2 STX—MENSAJE-ETX-EBCC

N2aCK
X=3 DA POR TERMINADA LA

COMUNICACION

— NO RESPONDE: Si el computador central no responde en un
tiempo determinado, el terminal envia un EN(Q solicitando el

computador central una respuesta.

CONTADOR TERMINAL COMPUTADOR

EOT-POLL_CODE-ENQ

X=0 STX~MENSAJE~ETX—BCC
NO RESPONDE
X=1 ENQ
NO RESPONDE
X=2 ENQ
NO RESPONDE
=3 DA POR TERMINADA LA
COMUNICACION
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—EOT: Si por alguna razdn el terminal recibe un EOT como
respuesta, este incrementa el contador de errores y espera

un nueva secuencia de interrogacidén para retransmitic su

mensaije.
CONTADOR TERMINAL COMPUTADOR
EOT-POLL_CODE—-ENQ
X=0 STX—MENSAJE-ETX—BCC
EQOT
EQT—POLL_CODE-ENQ
X=1 STX-MENSAJE-ETX—BCC
EOT
x=2
BEOT—-POLL_CODE-ENQ
X=2 STX-MENSAJE-ETX-BCC
EOT
X=3 DA PCR TERMINADA LA

COMUNICACION

SECUENCIA DE RECEPCION DE UN MENSAJE

Cuando el +terminal ha sido seleccicnado por el
computador central y esta listo para'recibir un mensaje
envia en mensaje de aceptacion (TAl-TAZ-ACK). En este
momento., el computador central envia el mensaje. Las

siguientes condiciones pueden ocurrir:
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— ACK: BSi el terminal no ha detectado ningun error, este

transmite un ACK a lo que el computador central envia un EOT.

CONTADOR TERMINAL COMPUTADOR

EOT-SELECT_CODE-ENQ

TA1-TAZ—-ACK

STX-MENSAJE-ETX-BCC

ACK

BEOT

Como respuesta al Qltimo ACK, también se puede
recibir un ENQ. al cuzal el terminal debe retransmitir el

ACK.

CONTADOR TERMINAL COMPUTADOR

EOT-SELECT_CODE—ENQ

TaA}—TAZ2—-ACK

STX-MENSAJE~-ETX~BCC

ACK
ENQ
ACK
BEOT
Existe otra posibkilidad., y es gque central no

responda al 0ltimo ACK transmitido, en este caso, el

terminal asume gue fue una transmisidon normal.
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—NACK: En el caso de gue el terminal detecte un error en la
recepcién del mensaje transmite un DNACK, a 1lo gque el

computador central debe retransmitir el mensaije.

CONTADOR TERMINAL COMFUTADOR

" EOT-SELECT_CODE-ENQ

TAl-TAZ-ACK

STX-MENSAJE-ETX-BCC

NACK

STX~MENSAJE-ETX-BCC

ACK

EOT

En este caso también se puede recibir un ENQ coma
respuesta al NACK.
CONTADOR TERMINAL COMFPUTADOR

EQOT-SELECT_CODE-ENQ

TAl1-TAZ-ACK

STX--MENSAJE-ETX~-BCC

NACK

ENQ
NACK

STX-MENSAJE-ETX—-BCC
ACK EOT
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También podria recibirse un EOT.

TERMINAL

TAl-TAZ-ACK

NACK

En caso de no

tratamiento es similar al
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EOT—SELECT_CODE-ENQ
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EOT

respuesta al NACK, el




4.1 DISERNO GENERAL

El disefic de este producte se dividio en los

siguientes aspectos:

— diselio funcional.,

— dise%o de estructura de datos v archivos vy

— dise¥o de programas.

4

4,1.,1 DISERO FUNCIONAL

Bajo este tituleo, se describen los siguientes crite—

rios de funcionamiento considerados en este producto:

El protecolo de comunicaciones exige un monitoreo continuo
de la linea de comunicaciones., razdon por la cual este es
un trabajo gue debe funcionar en "tiempo real’.
Indiscutiblemente, la tnica alternativa eficiente es la de
tilizar técnicas de interrupciones disponibles en el
computador personal NCR PC4i, gue incluye dentro de sus
componentes el microprocesador 8088, el controlador d=
interrupciones 82594 y el adaptador R8-232-C con un 8230.
Estas rutinas de interrupcién deben tener la capacidad d=
atender el ©protocolo independientemente del trabajo gue

realice el operador del PC.

Debe funcionar como un producto completoc en el sentido de
gue el usuario solamente reguiera definir sus transac-—
ciones, perc no requiera realizar modificaciones a los

programas producto de esta tesis.,

71



El programa generador de transacciones y formatos de pan-

talla debe brindar facilidades al usuario.

El proceso de una transaccidon debe incluilr los siguientes

pasos:

— presentacion del formato de pantalla asoéiado a la
transaccién seleccionada por el operador.

— control de ingresc v wvalidacion de datos.

— envio del mensaje al computador central,y

— procesamiento del mensaje del computador central

Se debe permitir al computador centrsl ciertas funciones

de control de pantalla e impresora a través de codlgos de

funcidn, enviados dentro del mensaje de respuesta tales

COmo:

— cambiar el formato de pantalla,

— lienar datos sobre un formato,

— llenar datos en una llnea y posicion especificada por el
computador central,

—~ imprimir el conternide de la pantalla.

— anular una transaccidn,

— imprimir una linea en la impresora,

— saltar pagina.

il

— avanzar ''n lineas.

72



4, 1.2 DISENO DE ESTRUCTURAS DE DATOS Y ARCHIVOS

Bajo este tituloc se describe la razon de ser y 1la

conformacion de cada uno de los archives y estructuras de

datos utilizados por los diferentes programas gue

constituven este trabhajo.

Los archivos son requeridos por varias razones:
el proyecto estd dividido en dos programas principales vy
una rutina de manejo de comunicaciones. De los dos progra-
mas principales, el primero permite definir parametros.
formatos de pantalla, etc gue el segundo programa debe
utilizarlos., por lo tanto el primer programa debe alma-—

cenar dicha informacidn en un medio magnético,

este trabajo esta orientado a permitir al usuario definir
sus propias transaccicnes, por lo gue todas las necesi-—
dades de un usuario especifico debe almacenarse en medin

magnetico v

los requerimientos de formatos y transaccicnes gue un
usuaric requiera no puede estar limitado a la memoria del
eguipo por lo gue un almacenamiento magnetico es regueri-

do.

Los siguientes archivos han sido incluildos en este

trabajo y van ha ser descritos a continuacién:
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—- archivo de formatos de pantalla (formatos.f1)

— archivo de definicién de transacciocnes (deftran.fl}

— archivo de definicidn de reglas de validacion (defwval.f1)
— archivo de grupos de transacciones (grupos.fl’

— archivo de parametros (param.fl?’

El lenguaje utilizado (BASIC) permite Unicamente 1la
utilizacidén de archivos relativeos y secuenciales; todos los
archivos ya mencionados regquieren de acceso directo, razén
por la gue todos tienen organizacién relativa.

Si Dbien los archivos relativos permiten un acceso
directo, este se realiza Unicamente a través de su numero de
registro relativo el cual no siempre es la 1llave de la
informacioen deseada. Por ejemplo., si se desea definir el
formato de pantalla numerc 600, existen dos alternativas: la
primera: almacenar el fermato en el registro 600, lo cual
censtituye una ineficiencia de utilizacidn de espécio en
disco; la segunda es almacenar dicho formato en el siguiente
registro no utilizade en el archivo en ese momento, v crear
un puntero gue corresponda al formato 600 en una tabla,
Bste tipc de mecanismos utilizades se describira también en

detalle mi&s adelante.



ARCHIVO DE FCORMATOS DE PANTALLA: formatos.fl

ORGANIZACION: RELATIVA

LONGITUOD DEL REGISTRO: 777 CARACTERES

Este archivo contiene informacidn de control de
asignacion de registres del archivo e informacidon de todos

los formatos de pantalla definidos.

Existen tres tipos diferentes de registros en este

archivo: de control, de indice y de datos.

REGISTRO DE CONTROL

BEste es el primer registro del archivo y su lnica
funcidn es la de llevar un control de gue registros han sido
utilizados en el archivo y de cuales estan libres, para lo
cual se mantiene un bit para representar cada registro, si
el bit correspondiente es igual a cero (0), el registro esta
libre y puede ser asignado., si es uno (1%, el registro est2

ocupado y no puede ser utilizado.

La informacidn de este registro es utilizada
unicamente por el programa de definicion de formatos, el
cual prende wun bit cuando wutiliza un registro ¥y lo apaga
cuando el formato almacenado en el registro correspondiente

ha side eliminado.
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La 1Informacion inicial de este registro es tambieéen
grabada por el programa de definicidn de formatos al

detectar gue este registro no existe (la primera wvez).

La siguente es la definicidn de este registro.

— campo 1l: 2 caracteres (bytes) gque contienen el ntmero de
este registro, en este caso un 1.

— campo Z: 10 caracteres gue en ezste registro no son
utilizados.

— campo 3: 765 caracteres gue representan 6120 Dbits, cada
uno de los cuales representa un registro del archivo, por
ejemplo el tercer bit del primer caracter representa al
tercer registro; el tercer bit del tercer caridcter

representa al registro numero 19.

REGISTROS DE INDICE

Estos registros son utilizados para almacenar
punteros a los registros de datos. Un puntero =5 un entero
{2 caracteres) gque cocntiene la llave de registro.

Existen tres registros de este ftipo en el archivo, ¥
corresponden a los registros 2,3,4 los mismos gue forman una
tabla de 2262 caracteres en la cual se pueden almacenar 1131
punteros. Cada posicidon de esta tabla esta reservada para
un ntmerc de formato, es decir los primercs dos caracteres

de esta tabla contienen el punteroc a los datos del formato
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de pantalla numero uno, los dos siguientes caracteres de la
tabla contienen el puntero para el formato numero dos vy
asi consecutivamente. §Si un formato no ha sido definide., el
puntero correspondiente tiene un valor de cero (0).
L.a siguiente es 1la definicidn de este tipo de
registro:
— campo l: 2 caracteres gue contienen el numero de registro.
Puede ser 2.3 o 4.
— campo 2: 10 caracteres no utilizados en este tipo de
registro.
— campo 3: 7553 caracteres de los cuales los primeros 754
constituyen la tabla de 2262 caracteres. El registro numero
2 contiene los primeros 754 caracteres de la tabla., el

registro nimero 3 los siguientes, vy el registro ntumero 4

los Ultimos.

REGISTRO DE DATOS

Este tipo de registro contiene datos de un formato
de pantalla, el mismo gue gue definido mediante la siguiente
informacidn:

- informacidn constante del formato: gue representan titulo,
nombres de campos, etc., en general es informacidon gue no
puede ser modificada por el operador.

— informacidn de datos de entrada: es informacidn que
permite al1 programa de terminal, aceptar un campo en una
posicion de la pantalla especifica (linea y posiciénﬁ, por
una longitud dada, y ademas permite verificar el tipo de

informacion (nimerico, alfanumerico, etc). asociado a cada
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dato de entrada; est2 también el cdodigo de funcion gque
debe enviarse al computador central para gques la transac-—
cién pueda ser identificada.

— informacidn de campos de salida: gque constituye la linea y

posicidn en la pantalla y la longitud.

Debido a gue los formatos de pantalla son definidos
por el usuario, estos no pueden ajustarse a definiciones
fijas, por lo gue es necesario manejar datos de longitudes
variables. Como se detallo antericrmente, existen ftres tipos
de informaciédn que defines un formato: campos constantes.
campos de entrada, vy campos d= salida. No es conveniente
limitar ni el nomero de constantes, ni el numero de campcs
de entrzada y tampoco el de salida, por lc gque la estructuras
del registro gue se describe a continuacidén es una buena

solucion.

— campo l: 2 caracteres que contienen el numero de registro.
—~ Ccampo Z: 10 caracteres que tienen el siguiente
significado:
— 2 caracteres gue contienen el numero del formato,
— Z caracteres gque contienen el puntero al siguiente
registro de datos de este formato. Utilizado unicamente
‘en formatos muy extensos.
— 2 caracteres gque contienen la longitud de la definicioan
de los datos constantes.
- 2 caracteres gque contienen la longitud de las

definiciones de datos constantes y de campos de entrada,
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- 2 caracteres gue contienen la longitud de las
definiciones de datos constantes, de campos de entrada ¥y
de campos de salida.

~ campo 3: 755 caracteres en gque se almacena la informacién
de campos constantes seguida por la definicion de campos
de entrada y de la definicion de campos de salida.
La definici®dn de un campo constante esta dada por
la siguiente informacién:
— 1 caracter gue contiens la linea en gue esta constante
debe ser presentada,
— 1 caracter gque contiene la posicidn inicial en esa
linea en gue la constante debe ser presentada,
— 1 caracter gque contiene la longitud de la constante y
5 gue contienen 13 constante. Cake

— Leos garacter

i

anotar que mas de tres espaclos consecutivos no son
almacena dos en esta estructura,
Lz definicidn de un campo de entrada estad dada
por la siguiente informacién:

— 1 caracter que contiene el cddigo de funcidon asociado a
este campe vy gue debe ser transmitido al computador
central.

— 1 caracter que contiene la longitud de este campo.

— 1 caracter gue contiene la llnea en gque este campo
debe ser aceptado,

— 1 caracter que contiene la posicidon inicial en esa
iinea en gue este campo debe ser aceptado.,

— 1 caracter que contiene un puntero a una tabla de
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reglas de validacidon de este campo. Esta tabla ecta
almacenada en el archivo defwval.fl.

— Los "n" caracteres gue ccontienen el wvalor inicial de
este campo {(default) v gque es opcional.

La definicién de un campo de salida esta dada por la
siguiente informacidn:

— 1 caracter gue ceontiene la longitud del campo,

-1 caracter gue contiene 1la 1inea en que debe
presentarse dicho campo y

— 1 caracter gue contiene la posicidén inicial en esa

linea de este campo.

ARCHIVC DE DEFINICION' DE TRANSACCIONES: deftran.fl

ORGANIZACION: RELATIVA

LONGITUD DEL REGISTRO: 102 CARACTERES

Bste archive contilene dos tipos de registro: de
contrcl y de dates. El de control permite asignar los
registros del archivo de la manera mas eficiente,. los de

datos, contienen informacidn relacicnada a la transaccion.
REGISTRO DE CONTROL

Este es el primer registro del archivo y su Unica
funcion es la de llevar un control de 1los registros
asignados y de los registros libres del archive. Para lograr

lo anterior, este registro mantiene un bit asociado a cada
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uno de los registros del archivo, este bit tiene el walor de
cero (0) cuando el registro esta libre y tiene el wvaler de
uno ¢ 1) cuando esta asignado.
El contenido de este registroc es mansjado Unicamente
por el programa de definicion de transacciones.
La siguiente es 1l definicién de estz registro:
— campo 1 2 caracteres gue contienen el nuamero del
registro, en este casec un 1.
— campo 2! 100 caracteres gue contiene 800 bits, cada uno
de los cuales representa un registro del &archivo, por
ejemplo: el primer bit del segunde caracter representa al

registro 9.

REGISTRO DE DATOS

Existe un registro de este tipoc por cada transaccion
definida por el usuario. En este tipo de registro se
almacena la informacion gue constituye la definicién de una
transaccidn la misma gue incluve lo siguiente:

— grupo al gue pertence.
~ nombre de la transaccidn.
— nivel de seguridad, ¥y

- pantalls asociada.

La siguiente es la definicén de este registro:
— campe  1l: 2 caracteres gue contienen =21 numerc del

registro.
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— campos 2! 1 caricter gue contiene el grupo al gue esta
transaccion pertensce. puede tener un valor entre 1 y 9.

— campo 3: 2 caracteres gue contirnen el numero de la
transaccién.

— campo 4: 2 caracteres que contienen el nivel de seguridad
de la transaccién. puede tener un valor entre 1 y 132.

— campo 5: 30 caracteres gue contienen el nombre de la
transaccion,

— campo 6: 6 caracteres gue identifican la transaccidon en
el computador central.

~ campo 7: 2 caracteres que contienen el nimerc del formato
asociado con esta transaccién.

— campo 8: 2 caracteres gue contienen un puntero al
registro del arxchivo de formatos gue contiene el formato

asociado con esta transaccioan.

ARCHIVC DE DEFINICION DE REGLAS DE VALIDACION: defwval.fl

ORGANIZACION: RELATIVA
LONGITUD DEL REGISTRO: 102 CAZRACTERES

Este archivo contiene las rgglas de wvalidacién de
campos de entrada. Una regla de wvalidacion es un conjunto de
banderas gue definen los procédimientos a ejecutarse cuando
el operador 1ngrese un campo de entrada de un formato de

pantalla.

Lo idea principal de mantener esta informacion
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separada del archivo de formatos, es la de permitir gue uno o
mas formatos compartan la definicidn de un campo de

entrada.

La siguiente informacién constituye una regla de

validacion:

— tipo de campo: el cual puede ser nimericeo, alfantmericeo,
alfabético., clave, fecha. cuentsa.

— formato de fecha: gque identifica si el formato es AAMUDD,
DDMMAA, MMDDAA.

— tipo de digito wverificador: que permite especificar hasta
tres formas de calcltlo del digite verificador de una

cuenta.
— indicador de valor inicial del campo: gue permite procesar

campos de entrada con un valor 1nicial.

Este archivo tiene dos tipos de registros, el de

control v el de datos.

REGISTRO DE CONTROL

Este registreo permite controlar la asignacidon de
los registros del archivo, para lo cual se mantienen bits
gque representan registros. La siguiente es lz édefinicidon d=a

este registro:

— campo  l: 2 caracteres gue contienen el nimero de este

registro., en este caso un 1.
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~ campo 2: 10C caracteres gue contienen 800 bits, cada uno
de los cuales representa un registro del archivo. Cada bit
tiene el valor de cero (0) cuando el registro esta libre ¥y

un valor de uno (1) cuando el registro esta ocupado.

REGISTRO DE DATOS

En este tipo de registro se almacenan todas 1las
reglas de validacidn gue un usuario requiera. La creacidn de
una nueva regla es automdtica y se realiza al momento de
definir 1los campos de entrada en la definicién de los

formatos de pantalla.

En un registro se puede almacenar hasta diez reglas
de wvalidacidn. Para cada regla de validacidn se han reserva-—
do diez caracteres, de los cuales solo uno es utilizado

actualmente.

La definicidn de este tipo de registro es 1la
sSiguiente:

— campo 1l: 2 caracteres gque contienen el numero de registro.
— campo 2: 100 caracteres en que se agrupan 10 reglas de
validacidn. Cada regla de wvalidacidon contienen diez carac

teres de los cuales solo el primero tiene utilidad y el

siguiente significado:
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— primer caracter: cada

uno de los ocho bits del primer

caradcter tienen el siguiente significado:

-

- bits 7 y 6:

11

10 = campo alfabetico

01 campo numerico

~ hit 5: es 1 cuando el

— bit 4 v 3 tiene la

campo no es una fecha:

00 el campo no es una
1l clave alfandmerica
51
de

formato la

codificacidn:

tiene

el campo es una fecha,

fecha

la siguiente codificacien:

campo alfanimerico

campo es una fecha

siguiente codificacion cuando el

clave

estos dos bits indican el

de acuerdo a la siguiente

01 AAMMDD

10 DDMMAZ

11 MMDDAA
— bit 2 vy 1l: no utilizados
— bit 0: es 1 =i

85

el campo tiene un

valor inicial.



ARCHIVO DE GRUPOS DE TRANSACCIONES: grupos.fl

ORGANIZACION: RELATIVA

LONGITUD DEL REGISTRO: 510 CARACTERES

La funcién de este archivo es la de agrupar
diferentes transacciones en grupo de acuerdo a
necesidades del usuario.

Este archivo tiene tnicamente nueve registros,
por cada grupo gue pueden existir. Dentro de cada regis
se almacena los numeros de transacciones y los punteros
archivo de definicidn de transacciones.

La definicidon de estos registros es la siguiente:

— campo 1l: 2 caracteres gue contienen el nimero del regis
¢1-9).
— campo 2: 254 caracteres gue permiten almacenar 1

numeros de transaccidon ya gue cada nimero se almacena e
caracteres.
— campo 3: 254 caracteres gue permiten almacenar los

punteros corresponéientes a los numeroa de <Transaccion

almacenados en el campo 2.
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ARCHIVO DE PARAMETROS: param.fl

ORGANIZACION: RELATIVA

LONGITUD DEL REGISTRQO: 102 CARACTERES

La funcion principaln de este archiva es 1la de
almacenar parametros referentes a un terminal en particular,
estos son @ el codigo de interrogacidén y la velocidad de
transmisién. Sin embargo, este archivo podria wutilizarse
para otros propositos, tales como almacenar codigos de
operadores v claves de acceso, etc.

El archivo tiene un solo registro el cual tiene 1la
siguiente definiciodn:

— campo 1l: 2 caracteres gue contienen el wvalor del numero
del registro, en este caso un 1.

— campo 2: 2 caracteres gue contienen el coddigo de
interrogacian.

— campo 3: & caracteres gque contienen la velocidad de

transmisidn.
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DISENOC DE PROGRAMAS.

Existen dos ambientes de trabadjo, el de definicion y
el de ejecucieén. En el ambiente de definicidn., existe un
solo programa gue controla el mantenimiento de los datos ¥y
paréme£ros regueridos por el ambiente de ejecucidn, mientras
gue en el ambiente de ejecucidn., existen dos funciones que
deben ejecutarse concurréentemente, la primera, el "driver"

de comunicaciones y 1la segunda el Tinterprete™ de 1los

parametros vy datos definidos por el usuario.
PROGRAMA DE MANTENIMIENTO DE DATOS

Este programa ha sido disefiado para trabajar de
manera interactiva con el operador., para lo cual hace uso de

menus. El programa consta de siete mddulos principales:

- MODULO DE CONTROL: las funciones de este mddulo son las de
llamar a uno de los nueve mddulos siguientes dependiendo de

la opcidn selecionada por el operador.

- MODULO DE CREACION DE TRANSACCIONES: Este mdodulo permite
al operador ingresar todos los datos requeridos para la
definicidén de una transaccidon, verificar dichos datos v

almacenar la informacidén en locs archivos correspondientes.
/

- ELIMINACION DE TRANSLZCCIONES: Este mdodulo permite eliminar

transacciones.
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RUTINA DE COMUNICACIONES

Esta rutina esta diselada para funcionar mediante
interrupciones. Para su funcionamientc. &s necesaric cargar
esta rutina , alterar la direccién de la rutina de servicio
de la interrupcidn ,programar el 8250 y activar 1la 1inte-

rrupcidn en el mismo.

Al utilizar interrupciones, esta rutina utilizara el
minimo tiempo de ©procesador requerido por lo gue 1z
ejecucidn del programa "intérprete" se realizara

eficientemente.

Las funciones de esta rutina son:

— las de recibir el caracter gue causd la interrupciodn,

-~ analizar el estado en gue la comunicacidn se encontraba,

— identificar secuencias de interrogacidn v de seleccidn,

— calcular el BCC {(block check character) ya sea para trans-
mitirle o verificarlo,

— detectar errores de paridad.

— informar al inteérprete la presencia de un mensaje.,

— recibir mensajes del interprete para enviarlos al computa-—
dor central.,

~ aceptar o rechazar secuencias de seleccidn dependiendo de
instrucciones del interprete.

— procesar errores de transmisidon y recepcion de acuerdo a

las reglas del protocolo,
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INTERPRETE

Este programa procesa los parameiros definidos por
el uswvarlo vy almacenados en los archiwvos. Las funclones

principales de este programa son:

— presentar los formstos de pantalla al opsrador,

— controlar el ingreso de la informacilon de una transaccisn
vy verificar dicha informacién respecto a parametros o
reglas de validaciéon definidas.

— comunicarse apropiadamente con el ddriver" para enviar
mensajes al computador central.,

— recibir mensajes desde el "driver", y procesar cada unc de
los campos o datos enviados de acuerdo a reglas f£ijas,

— preguntar al operador por una nueva transaccion.

Los mddulos principales gue forman este programa
son:

— INICIALIZACICON: El cual abre los azchiwvos requeridos, crea

ciertas estructuras, inicializa el driver de comunicaciones

v pasa 2l control al siguiente md&dulo.

— "IDLE" : La finica funcidén de este mddulo es la de esperar
el ingreso de un <cadigc de transaccieén por parte del

operador.

— PROCESO DE LA TRANSACCION: Este mddulo controla el flujo

de la transaccidén el cual consta de 1la presentacién del
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. 2 GENERADOR DE TRANSACCIONES Y FORMATOS

A continuacién s=ze incluye el listado del programa
gue permite definir las transacciones y los formatos de

pantalla asocciados.

1 el ettt e el il i et

2 '  PROGRaMR DE DEFINICION DE TRANSACCICNES

S ! ESTE PROGRAMA FORMA PARTE DE LA TESIS DE GRADQ DE

6 ' ALBERTO ANDRADE VAREA.

O b e e e b e et e

20 L] H
22 RUTINZ DE CONTEROL: ESTA ROTINA ABRE LGS '
24 " ARCHIVQS, CREA LCS ARREGLOS REQUERIDOS (DIM> '
26 LL2MA AL MENU PRINCIP2ZIL, Y DEPENDIENDO DE LA !
28 RESPUESTA (Qs), LLAMA A UNO DE LCS SIES MO-—

30 DUOLOS: DEFINICION DE TRANSACCIONES,

32 ELIMINACION DE TRANSACCIONES.,

L !
34 IMPRESION DE TRANSACCICNES., !
' !
1 !

36 DEFINICION DE FORMATOS,
38 ELIMINACION DE FORMATOS
40 IMPRESION DE FCORMATCS
42

50 DISKs="a"

100 DEFVALFLS=DISKsS+": DEFVAL. FL"

150 GRUPOSFLS=DISKs+": GRUFOS. FL"

200 DEFTRANFLS=DISKS+": DEFTRAN. FL"

250 FORMATOSFLS=DISKsS+": FORMATOS. FL"

300 PARAMFLS=DIGKS+": PARAM. FL™

35C DIM FORDs(20):DIM FORDPS(20):DIM PDs(6C):DIM FORRECZS(3)
400 DIM ACCs( 10):DIM MESSs( 12)

450 KEY OFF

300 FOR I=1 TO 10:KEY(I) OFF:NEXT I

550 DIM RVS(200):DIM WRVs(60):DIM WOVs(H0):DIM DEFULTS(HR0O)
60C GOSUB 16000 " ABRIR ARCHIVOS

650 GOSUB 850 ' MENUO PRINCIPAL

700 IF Qs="0" THEN CLS: END

750 ON VAL(0S) GOSUB 2000,6250,34150,8600, 14050, 35850

800 GOTO 650

as5¢ ! !
90C ! MENU PRINCIPAL: ESTA RUTINA PRESENTA UN MENU CON
950 ! LAS DIFEREMNTES OPCIONES Y ACEPTZ DEL OPERADOR !
lo0co ! EL NUMERO DE SELECCION, EL MISMC QUE ES VERI- !
1050 ICADO. LA RUTINA REGRESZ EL CONTROL AL HMODULO !
110¢ DE CONTRCL. '
1150 '

1200 COLOR 7,0:CLS:GOSUB 41050
1250 LOCATE 2,22:PRINT "DEFINICION DE TRANSACCIONES"™;
1300 LOCATE 3,22:PRINT Voooooomo=—ooommoommoozDomo=aoz')
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1350
1400
1450
1500
1550
1600
1650
1700
1750
1800
1850
1900
1850
2000
2050
2100
2130
2200
2250
2300
2350
2400
2450
2500
2550
2600
2650
2700
2750
2800
2850
2900
2950
30060
3050
2160
3150
3200
3250
3300
3350

3400
3450
3500
3550
3500
3650
3700

3750
3800
3850
3900
3950

LOCATE 5,22: PRINT "0..FIN";

LOCATE 6,22: PRINT "1..DEFINIR TRANSACCIONES";
LOCATE 7.,22:PRINT "2..ELIMINAR TRANSACCIONES";
LOCATE 8,22:PRINT "3..IMPRIMIR TRANSAZCCIONES".
LOCATE 9,22: PRINT "4..DEFINIR FORMATOS";

LOCATE 10,22:PRINT "5..ELIMINAR FORMATOS";
LOCATE 11,22:PRINT "6..IMPRIMIR FORMATOS";
LOCATE 17,22:PRINT "OPCION = ";

LOCATE 17,34, 1:Qs=INKEYs: LOCATE 17,34:DEF SEG=&HBOGO
POKE —-32767+2%( 1313), 112: LOCATE 17,34: PRINT (s
IF LEN(Q=s)=0 THEN GOTO 1750

IF Qs>"6" THEN MESS=1:G0OSUB 42150:GOTO 1750
RETURN

! DEFINICION DE TRANSACCIONES: ESTA RUTINA

! ACEPTA LOS DATOS REQUERIDOS PARA DEFINIR UNA
! TRANSACCION, VERIFICA QUE LA TRAZNSACCION NO

! X{ISTA, ¥ QUE EL NUMERO DE PANTALLA SI EXISTA
! Y BCTUALIZA LOS ARCHIVOS

KE¥( 1) OFF

KEY¥( 2> OFF

KEY( 3) OQOFF

COLOR 7,0, 1:CLS: GOSIJB 41050

LOCATE 2,22:PRINT "DEFINICION DE TRANSACCIONES";
LOCATE 3,22:PRINT ":::::::::::::::::::::::::::”;
LOCATE 5.,22: PRINT "GRUPO:";

LOCATE 6,22: PRINT "NUMERO DE TRAMSACCION:";
LOCATE 7.,22: PRINT "NOMBRE DE LA TRANSACCION: ":
LOCATE 8,22: PRINT “"PROGRAMA DE APLICACION: ";
LOCATE G, 22: PRINT "NUMERO DE PANTALLA:';

LOCATE 23,1

PRINT CHR=( 16)+"GRUPC DE TRANSACCION "+CHRS( 17)
II=5:JJ=34: WLEN=1: GOSUR 20850 ! . GROPO

I O%=0 THEN BEEP: GOTO 2900

GR=0Q%

IF GR=0 THEN GOTO 2900

TGIRRN=GR

GET #3,TGIRRN

LOCATE 23,1

PRINT CHRsS( 16)+"0C01 — 99¢8, ENTRE 9999 PARA CANCELAR"
+CHRS( 17)

ITI=6:JJ=49: WLEN=4: GOSUB 20950 ' NUOM TRAN
IF Q%=0 THEN BEEP:GCTO 3300

IF 0%=9999 THEN MESS=8:G0OSUR 42 150: RETURN

NOMT=0%

I=1

IF MIDS(TGI1s,I,2) = STRINGsS{(2,255) THEN GOT0 3800
IF MIDs(TGIls,I.2) = MKIS(NUMT) THEN MESS=9:

GOSUB 42150: GOTO 3300

I=I+42:.G0TC 3650

TOFF%=1

LOCATE 23, 1:

PRINT CHRs( 16)+"NOMBRE DE LA TRANSACCION "4+CHRS( 17>
II=7:JJ=54: WLEN=30: GOSUB 21600 ! NCMERE TRAHN

94



4000
4030
4100
4150
4200
4250
4200
43350
4400
4450
4500
4550
4600
4650
4700
4750
4800

4850
4800
4950
5000
S030
5100
5150
5200
5230
3300
5330
5400
0450
5300
5530
5600
5650
5700
57350

5800
5850
3900
5950
6000
6050
6100
6150
6200
6230
6300
6330
6400
6450
6500
6550
6600

NOMTS=00S

LOCATE 23,1

PRINT CHRS( 16)+"PROGRAMA DE APLICACION EN CENTRAL"+CHRS( 17
I1I=8:JJ=54: WLEN=6: GOSUB 21600 '___ PROGRAMA DE CENTRAL

PROGS=QQS

LOCATE 23,1 :

PRINT CHRS( 16)>+"001 — 998. ENTRE 999 PARA CANCELAR"+CHRS( 1

II1=9: JJ=54: WLEN=3: GOSUB 20950 '  NUMERO DE PANTALLA

IF Q%=999 THEN MESS=8:GOSUB 42150: RETURN

IF Q%=0 THEN BEEP: GOTO 4250

FORRNUMY=Q%

QY=2%Q%

WIDE®=1+INT(( Q%—2)/764)

WOFEFS=0%

IF WOFF%)>764 THEN WOFFR=WOFF&—764:G0T0 4700

WOFF&=WOFEF%—1
IF MIDS( FORREC2S( WIDX%) , WOFES, 2) =STRINGS( 2, 0) THEN
MESS=4: GOSUB 42150: GOTO 4250

J=0

J=J+1

IF MIDS( TDPS,J, 1)=CHRS(255) THEN GOTO 4900

WRRN=( J~1)*8: WRRN1=0

WRRN1=8-INT(LOG(( 255 XOR ASC(MIDS(TDR=,J,1))))/L0OG(2))

WRRN=WRRN-+WRRN 1

(S=SPACES( 100

MIDS(QS, 1, 1) =CHRS( GR)

MIDS(QS, 2, 2)=MKIS( NUMT)

MIDS( (S, 4, 2) =MKIS( SECLEV)

MIDS¢ QS, 6, 30) =NOMTS

MIDS( NS, 36, 6) =PROGS

MIDS(QS, 42, 2) =MKIS( FORRNUMS)

MIDS(QS, 44, 2) =MIDS( FORREC2 ¢ WIDZ%) , WOFF%, 2)

LSET TDs=(s

RSET TDFS=MKIS( WRRN)

PUT #4, WRRN

TDRRN=1

Q%= ASC( MIDS¢ TDPS, J, 1) ) +INT( 256 /¢ 2 ¢ WRRN1)) ) :

MIDsS( TDPs, J, 1) =CHRS( Q%)

LSET TDS=TDPS

RSET TDFS=MKIs( TDRRN)

PUT %4, TDRRN

MIDS( TGI1S, TOFFS, 2) =MKIS( NUMT)

MIDS( TGIZS, TOFF%, 2) =MKIS( WRRN)

RSET TGIFS=MKIS(TGIRRN)

LSET TGI1S=TGIlS:LSET TCGI2S=TGI2S

PUT #3, TGIRRN

MESS=11: GOSUB 42 150: RETURN

! ELIMINACION DE TRANSACCIONES: ESTA RUTINA

' ACEPTA EL GRUPC Y EL NUMERO DE LA TRANSACCION
! QUE DEBE ELIMINARSE, VERIFICA QUE DICHA TRAN-
! SACCION EXISTA, ¥ PROCEDE 2 ELIMINAR LA INFOR-
! MACTON DE LOS DIFERENTES ARCHIVOS.

COLOR 7,0, 1:CLS5: GOSUB £1050 .-
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6650
5700
5750
5800
6850
6900
6950
7000
7050
7100
7150
7200
7250

7300
7350
7400
7450
7500
75580

7600
7650
7700
7750
7800
7850
7900
7950
8000
8050
8100
8150
8200
8250
8300
8350
8400
8450
8500
8550
8600
8630
8700
8750
8800
8850
8900
8950
9000
9050
9100
9150
9200
9250

LOCATE 2,22:PRINT "ELIMINACION DE TRANSACCIONES";
LOCATE 3,22:PRINT "cS=oso=ocooooomomooso-ooo====oo===";
LOCATE 5,22: PRINT "GRUOPC: "

LOCATE 6,22: PRINT "NUMERO DE TRANSACCION:';

LOCATE 23,1

PRINT CHRS( 16)+"GRUFPO DE TRANSACCION: 1 — 9"+CHRS( 17)

I1I=5:JJ=34: WLEN=1: GOSUB 20950 ' GRUPO

IF Q%=0 THEN BEEP: GOTO 6850

GR=0Q%

TGIRRN=GR

GET %3, TGIRRN

LOCATE 23,1

PRINT CHRS( 16)+"0001 — $998. ENTRE 9999 PARA CANCELAR
"+CHRS( 17)

II=6:JJ=49: WLEN=4: GOSUB 20950 ' NUM TRZN

IF Q%=0 THEN BEEP: GOTO 7200

IF Q%=9999 THEN MESS=8:G0SUB 42150: RETURN
NUMT=Q%
I=1
IF MIDS(TGIls,I,2) = STRINGS(2,255) THEN MESS=2:

GOSUB 42150: GOTO 7200

IF MIDS(TGIls,I,2) = MKIsS(NUOMT> THEN GOTO 7700
I=I+2:GOTO 755C

TDRRN%=CVI( MID3( TGIZs, I,2))

GET #4, TDREN%

FORRNUMS=CVI{ MIDs( TDs, 42,250 ! NUM PANTALLA

FOR I=I TO 250 STEP 2

MIDS(TGI1ls, I,2=MIDS(TGI1Ss, I+2,2)

MIDs(TGIZ2s, I,2=MIDs(TGIZ2s, I+2,2)

NEXT I

MIDs{TGI1s, 252, 2)=8STRING3( 2, 255>
MIDsS(TGIZs, 252, 2y =5TRINGS( 2, 255)

LSET TGI1ls=TCIls: LSET TGIZ2==TGI2s

POT #3, TGIERRN

I=INT( ( TDRRN%—1> /8>

J%=8-TDRRN%+8%I1%

MIDs( TDPs, I%+1, 1) =CHRS{ ASC{(MIDs( TDPs, I&+1, 1) —2"J%)
TDRRN=1

LSET TDsS=TDPsS

PUT #4, TDRRN

MESS=11: GOSURB 42 150: RETURN

! DEFINICION DE FORMATOS: ESTA RUTINA ACEPTA EL !
! NOOMERO DE FPORMATO A DEFINIRSE, VERIFICA QUE !
! DICHO NUMERO NO EXISTA, LLAMA A LA RUTINZ DE !
! ACEPT2R LOS DaATOS DEL FORMATO, LLAMA A LAS '

RUTINAS QUE PROCESAN LOS C&ZMPOS DE ENTRAD2Z, DE
SALIDA Y CONSTANTES, Y A LA RUTINA QUE GRABZ
LA INFORMACION EN DISCO. '
H ]
KEY( 1) ON 'DEFINICION DE C&MPOS DE ENTRADA
KEY(2> ON 'CEFINICION DE CAMPOS DE SALID2
KEY(3) ON "DEFINICION DE CAMPOS DE ENTRADA ¥ SALTIDA
COLOR 7.0, 1: CLS: GCSUB 41300
LOCATE 2,22:PRINT "DEFINICION D& FORMATOS";
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8300 LOCATE 3,22:PRINT “"s==co===So====z=-s=zz====""}

935C LOCATE 5,22:PRINT "NUMERO DE PANTALLA:";:II=5:JJ=49: WLEN=
QQs="": GOSUB 20950

8400 IF Q%=0 THEN BEEP: GOTO 9350

G450 IF 0O%=999 TBEN MEZS=8:G0OSUE £2150: RETURHN

G500 FORNUM®=0% ' LAS SIGUIENTES INSTRUCCIONES VERIEFICAHN

9550 Q%=2%0% ! QUE KL FORMATO NO EXISTA

9600 WIDX%=1+INT((Q%—2)/764)

9650 WOPF®»=Q%

9700 IF WOFF%:>764 THBEN WCOFF%=WOFPE%—~764: GOTO 9700

9750 WOFPF%=WOFPF%—1

9800 WNULLS=CHRs(0)+CHRS( 0>

9850 IF MIDS(FORRECZ2S(WIDX%),WOFE%, 2 (>»WNULLS TEEN
MESS=3: G0SUB 42150: GOTO 9330

9900 MESS=11: GOSUB 42150: COLOR ©,2, 1:CLS: LOCATE 25,1

9950 PRINT "F1=ENTRADA F2=CALIDA F3=ENTRADA/SALTIDA";

1000C FOR I=1 TO 20

10050 FORD3( 1)=SPACES(80):FORDPs( I)=FORD=s( I}

10100 NEXT T

10150 I=1:J=1:IT1=1:JJ=1

10200 DEF SEG=&HBOQOO:

WATRIB=PEEX( —32767+2%( 80*( I~13+(J—-1) 2> :

ATR%=WATRIB%

10250 FOR RVIDX = 1 TO 60

10300 WRVsS({RVIDX)="":DEFULTsS{(RVIDX)="":WOVsS(RVIDX)="""

10350 NEXT RVIDX

10400 RVIDX=1: OVIDX=1

1645C GOGSUBR 10700 ! INGRESAR DATOS

10500 GOSUB 32200 ! PROCESAR CAMP0OS DE ENTR2ZDA

103550 GOSUB 335350 ' PROCESAR CAMPOS DE SaLIDA

10600 GOSUB 23000 ! COMPACTAR DATOS Y GRABAR EN ARCHIVQS
10650 RETURN

10700 ! !
1¢750 INGRESO DE DATOS DE LA PANTALLAL: ESTA RUTINA COCHN-—
10800 ! TROLA EL INCRESO DE LOS DATOS DE UN FORMATO. EL !
10850 ! OPERADOR PUEDE MOVER EL CURSOR LIBREMENTE USANDO !
10900 Las TECLAS DE CONTROL, MEDIANTE La&5 TECHAS (Fl> !
10950 ! (F2> ¥ <(F3>, EL OPERADOR PUEDE DEFINIR CAMPOS DE '
11000 ' ENTRADA, SALIDA 0 ENTRADA Y SALIDA. '
11050 !
11100 CN XEY( 1) GOSUB 22200 ' SI <Fij CaMP0O DE ENTRADA
11150 GN KE¥(2) GOSUB 22350 ' 81 <¥F2)> CAMPO DE SALIDA
11200 ON KE¥(3) GOSUB 22300 ' SI {F3> CaMPO DE ENTRADA ¥

SALIDA
11250 IF J>80 THEN J=J-80;I=I+1:1IF I>20 THEN RETURN
1130C LOCATE 25,60: PRINT I;J;RVIDX-1;0VIDX-1;:LOCATE I.J
11350 DEF SEG=&HBOO0OQ: POKE —32767+2%( 80%( I—-1)-+(J—1>)., 15
11400 Qs=INKEYs
1145C IF LEN(Qs)>=0 THEN GOTO 11400
11500 IF LEN(Qs)=2 THEN Qs= RIGHTs(Qs, 1> ELSE GOTC 11300

11550 IF Qs=CHRs(72> THEN GOSUE 12900 ' __ CURSOR ARRIBA

11600 IF Qs=CHRs(735> THEN GOSUB 13200 '___CURSOR IZQUIERDA
11650 IF Qs=CHRs( 77> THEN GOSUB 135C0 '__ CURSOR DERECHA
11700 IF Qs=CHRs( 80> THEN GOSUB 1380C ' _ CURSOR 2ZBAJO

11750 ! WIC SE CARGR CON UM VALOR EN LAS RUTINAS QUE
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11800
11850
11800

11950

12000
120850
12100
12150

12200
12250
12300
12350
12400

12450
12500
12550
12600
126530
12700
12750
12800
12850
12900
123850
13000
13050
13100
13150
13200
13250

13300
13350
13200
13450
13500
13580

13500
13630
13700
13730
13800
13830
13800
13950
14000
14050
14100
14150

ATIENDEN

' LAS TECLAS DE FUNCION <F1>, <F2», <(F3> CON
* LOS VALORES 1,2,3 RESPECTIVAMENTE

IF WIO = 1 OR WIO = 3 THEN GOSUB 22650:IF OKsS¢>"S"

THEN GOTO 12000

IF WIO = 2 THEN COSUB 27300 ELSE IF WIO =3 THEN
J=J-FLEN%: GOSUB 28200
WIO=0:KE¥Y( 1) ON:KEY(2) ON:KEY(3) ON
_IF LEN(QS)=0 THEN GOTG 11250 '__ CURSOR O (Fn>
IF ASC(Q$)(>13 THEN GOTO 12200 ' __ 13= ENTER
IF 1¢20 TEEN LOCATE I,J:

PRINT MIDS(FORDS(I),J,1);:J=1:I=I+1:GOT0O 11250
IF ASC((Q$)<32 OR ASC(Q$)>126 THEN BEEP: GOTO 11250
MIDS( FORDS( I),J)=Qs: WI0=0
LOCATE I,J
PRINT Qs;
IF LEFTS(FORDs(1),3)="..." THEN
FORDS( 1) =SPACES( 80) : RETURN
J=J+1: IF J=81 THEN I=I+1:J=1
DEF SEG=&HBOOO: WATRIB®=PEEK( —32767+2%( 80%( I—1)+(J—1)))
GOTO 11250
H
' RUTINAS DE CONTROL DEL CURSOR: L25 SIGUIENTES
' CONTROLAN EL MOVIMIENTO DEL CURSOR EN LAS CUATRO
' DIRECCIONES POSIBLES Y DENTRO DE LAS LINEAS 1 2

! CURSOR ARRIBA
Rs="":IF I=1 THEN BEEP:GOTO 13100

POKE —3276742%(80%( I-1>+(J-13),WATRIR%: I=I—1
WATRIBS=PEEK( —327674+2%( 80%( I-1)+{(J~1)13>

IF MIDS{FORDP®(I).,J,1y<{> " " THEN GOTO 12900
RETURN

CURSOR IZQUIERDA
Qs="":IF J=1 AND I=1 THEN BEEP:GOT0O 13400

POKE —32767+2%( 804 (I-1)+(J-1)), WATRIBS: J=J—1:
IF J=0 THEN J=80:1=I-1

WATRIBR=PEEK( —327867+2*%( 80*%( I-13+(J—13))
IF MIDS(FORDPs(I),J,1)(> " ' THEN GOTO 13200
RETUEREN

! CURSOR DERECHA
Qs="":IF I=20 AND J=80 THEN BEEP:GOTO 13700
POKE -32767+2%((I-1>*80+( J—1)), WATRIB®: J=J+1:
IF J=81 THEN J=1:1I=1+1
WATRIB%=PEEK( ~-32767+24( 80%( I-1)+( J-133 >

IF MIDS(FORDPS(I>,J,1)<¢> " ' THEN GOTC 133500
RETURN

CURSOR ABAJO
Qs="":IF I=20 THEN BEEP: GOTO 14000

POKE —32767+42%(80*( I—-1)+(J—1)}, WATRIB%: I=T+1
WATRIB®%=PEEK(--327674+2*( 80*{ I-1>+(J—13))

TF MIDS{FORDPs(I),J,1¥<> " " THEN GOTO 13800

RETURN

1 1
! ELIMINACICN DE FORMATOS: ESTa2 ROTINZ2 ACEPTA EL ¢
! NUMERO DEL FORMATO 2 ELIMINARSE, VERIPICA QUE EL !
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14200 TORMATC EXISTA, Y ELIMINA DE LOS ARCHIVOS TOD2 !

14250 ¢ INFORMACICN REFERENTE A DICHO FORMATO,. EL: OPERA— '
14300 * DOR DEBE ELIMINAR LAS TRANSACCICNES QUE HAGAN !
1435C ! Dk ESTE NUMERO DE FORMATO. !
14400 ! '

14450 COLOR 7.0, 1:CLS
14500 LOCATE 2,22:PRINT "ELIMICACICN DB FORMATOS";
14550 LOCATE 2,22:PRINT "ELIMICACICN DE FORMATOS";

14600 LOCATE 3,22:PRINT "Zzsooooo=s=ozmomo—=——oom===zx')
14650 LOCATE 6.,22:FPRINT "NUMERO DE FORMATO:";:II=6:
JJ=42: WLEN=3: QOQs="": GOSUB 20950

14700 IF Q%=0 THEN 14650
14750 IF O%=999 THEN RETURN
14800 FORNUMS=Q%
14850 Q¥=2%Q%
14900 WIDZ&=1+INT((Q%—2)/764)
14950 WOFRFY=Q%s
15000 IF WOFF%>764 THEN WOFF$=WOFF$—764:G0TO 15000
15050 WOFF®=WOLFS—1
15100 WNULLS=CHRS( 0)+CHRS( )
15150 IF MIDS({ FORREC2S(WIDXS), WOFF%, 2) =WNULLS THEN
MESS=4: GOSUB 42150: RETURN
15200 WRRN%=CVI(MIDS( FORREC2S( WIDX%) , WOFFS, 2))
15250 MIDS{ FORREC2S(WIDX%), WOFF%, 2) =WNULLS
15300 I%=INT(( WRRNS—1)/8)
15350 J¥=8-—~WRRNS+8XI%
15400 MIDS(FORREC1S, I®+1,1)=
CHRS( ASC({ MIDS( FORREC1S, I&+1, 1)) —2-J%)
15450 WRRN%=1
15500 LSET FORDHS=STRINGS( 10, 0)
15550 LSET FORDATAS=FORREC1S
15600 LSET FORDFS=MKIS( WRRN%)
15650 PUT #1, WRRNS
15700 FOR WRRN%=2 TO 4
15750 LSET FORDFS=MKIS( WRRNS)
15800 LSET FORDATAS=FORRECZ3(WRRN%—1)
15850 PUT #1, WRRN%
15900 NEXT WRRN%
15950 RETURN
16000 '
16050 ' LA SIGUIENTE RUTINA ABRE LOS ARCHIVOS REQUE—
16100 ' DOS POR ESTE PROGRAMA. EN C2AS0 DE NO EXISTIR,
16150 ' CREA LOS REGISTROS DE CONTROL Y DE INDICE

16200 ' EN LOS MISMOS.

16250

16300 PARAMFL. TIENE 3 TIP0OS DE REGISTRCS

16350 ' 2: REC #1 : PARAMETROS DEL TERMINAL ( POLL, VELOCIDAD)

16400 OPEN "R", #5,PARAMPLS, 102

16450 FIELD #5.,2 AS SPPs, 100 AS SPDs

16500 SPRRN%=1

16550 GET #5, SPRRN%

16600 IF CVI(SPPs) <> SPRRN% THEN GOSUB 338850

16650 FORMATOSFL. TIENE 3 TIPOS DE REGISTRO:

16700 ' & REC #1 CONTROL: TIENE 1 BIT POR
' CADA REGISTRO DEL ARCHIVO
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16750
16800

16850
16900
16250
17000
17050
17100
17150

17200
172350
17300
17350
17400
17450
17500
175350
17600
17650
17700
17750
17800
17850
17500
17950
18000
18050
12100
18130
18200
182350
183060
18350
18400
18450

18500

185590
186C0

18650

18700
18750
18800
18850
183900
18950
19000
18050

1910¢0C

' SI 1 ==>> OCUPADO ; SI O ==>> LIBRE
' B: REC # 2,3,4 PUNTEROS
2 BYTES PARA CaDA PANTZLLA QUE APUNTZ
' AL REGISTRO DONDE EMPIEZAZ EL 1ER REGISTRO
' C: REC # N : REGISTRO DE DATOS DE L& PANTALLZ
OPEN "R" , %1, FORMATOSFLS, 777
FIELD #1,2 AS FORDFsS, 10 AS FORDHS,765 2S5 FORDATAS
FORREN%=1
GET #1.FCRRRN%
IF ASC(FORDF£)=0 AND 2aSC({RIGHTS(FORDFs, 1)>=0 THEN
GOSUB 1945C ' ARCH NUEVOS
FOR FORRRN%=1 TC 4
GET %1, FCRERNS
I=FORRRN%
IF I=1 THEN FORREC1$=FORDATAS
IF I>1 THEN FORREC2%( I—1)=FORDATAS
NEXT FORRRN%
' DEFVAL.FL : ARCHIVO DE RV'S(REGLAS DE VALIDACION)
' TIENE 3 TIPOS DE REGISTRO
' A: HEADERS: 1 BIT POR CADA REGISTRO DEL ARCHIVO:
y INDICZ SI UNaA RV EXISTE
' B: RV'S: TIENE 1C RV'S
OPEN "R", #2, DEFVALFLS, 102
FIELD #2,2 AS RVFS, 100 &5 RVDS
RVRRN=1:K=1
GET #2, RVRRN
IF CVI({RVFs) <> RVRRN THEN GOSUB 20050
RVRRN=2
GET %2, RVRRN
WHILE RVRRN = CVI(RVFs)
FOR J=1 TC 10
RVS( K)=MIDS(RVDS, 1+{ J—1)*10, 10) : K=K+1
NEXT J
RVRRN=RVRRN-+1
GET #2, RVRRN
WEND
RVMAY = K—1:IF RVMAX=0 THEN RVMA¥=1:
RVS( 1) =STRINGS( 10, 255)
IF RVS(RVMAX)=STRINGS( 10,0) THEN RVMAX=RVMAX—1:
GOTO 18500 -
T GRUPOS. FL (LIST2 DE TRANSACCIONES PCR GRUPGC)
T El, ARCHIV0O TIENE @ REGISTROS ,
1 POR CADA GRUPO DE TRANSACCIONES
P CaDA REGISTRO TIENE UNZ LISTZ DE HASTX
100 TRZNSAC.Y APUNTADORES
OPEN "R", #3, GRUPOSFLS, 510
FIELD #3,2 &S TGIFsS, 254 AS TGIls, 254 258 TGIZ2S
TGIRRN=1
GET #3, TGIRRN
IF CVI(TGIFs} ¢> TGIRRN THEN GOSUB 20250
R DEFTRAN. PI. (DEFINICICN DE TRANSBCCIONES)
Ve ——— 1ER REGISTRO DE CONTROL (1 BIT POR REGISTRO)
b UN REGISTRO POR TRANSACCION
( APUNTADC DESDE GRUPOS. FL)
OPEN "R", #4, DEFTRANFLS, 102
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19150 FIELD #4,2 AS TDPFs, 100 AS TDs

19200 TDREN=1

19250 GET #4, TDRRN

19300 IF CVI(TDFs> <> TDRRN THEN GOSUB 20650

19350 TDPs=TDsS

19400 RETURN

13450 ! INICIALIZAR ARCHIVOS
19500 RSET FORDFs=MKIs{ FORRRN%)

19550 LSET FORDBsS=STRINCS( 10,0)

19600 LSET SPDs=5PDs

19650 LSET FORDATAS=STRINGS( 1,240)+STRINGS(764,0)
19700 PUT #1,FORERRN% .

19750 LSET FORDATAS=STRINGS(765,0)

19800 FOR FORRRNS=2Z2 TO 4

19850 RSET FORDEsS=MKIS({ FORRRNS%)

19900 PUT #1, FORRRN%

19950 NEXT FORRRN=%

20000 RETURN

20050 RSET RVEs=MKIS({ RVRRN)

20100 LSET RVDs=CHRs( 128) +5TRINGS{99,0)

20150 PUT #2Z,RVRRN

20200 RETURN

20250 ¢

20300 FOR TGIRRN =1 TO 9

20350 RSET TGIFs=MKIS(TGIRRN)
20400 LSET TGI1s=STRINGS(254.,23%5)
20450 LSET TGIZs=STRINGsS(254,255)
20500 PUT #3,TGIRRN

20550 NEXT TGIRREN

20600 RETURN

20650 ¢ INICIALTZAR DEFTRANFL
20700 TDRRN=1

20750 RSET TDEs=MKIsS({TDRRN)

20800 LSET TDS=CHR=2( 128)+8TRINC&S( 29, 0)

20850 FDUT #4, TDERN

20300 RETURN

.

TNICIALIZAR GRUPOSFL

20950 ARCEPTAR CZMFOS NUMERIGOS
21000 QOs="": Q%=0
2105  LOCATE 1II,JJ:DEF  SEG=&HBOQO:

POKE  —32767+2%((II-1)*80+(JJ—-1)), 15

21100 Qs=INKEBYS

21150 IF LEN(Qs) = 2 THEN QS=RIGHTS((Qs, 1) ELSE GOTO 21300

21200 IF Q$=CHRs(75) THEMN IF LEN(QQs) >0 THEN WLEN=WLEN+1:
JJ=JJ—-1: QOs=LEFTs( QOs, LEN(QQS) —1) : GCTO 21050

21250 BEEP: GOTC 21050

21300 IF LEN((Qs)=0 THEN GOTO Z1050

21350 IFr 28C{Qsy=12 THEN RETURN

21400 IF ASC(QS)<48 OR ASC((QS) >57 THEN BEEP: GOTO 21050

21450 LOCATE II.,JJ:PRINT Qs

21500 00s=00s+0s: OD%=VAL{ QQs)  JJ=JJ+1. WLEN=WLEN-1:

21550 IF WLEN=0 THEN RETURN BLSE GOTO 21050

21600 ACEFTAR CAMPOS ALFANUMERICOS
21650 QQOs=""
21700 LOCATE IT,JJ:DEF SEG=&BBCOO:

POKE ~32767+2¥%(( II-1)*80+(JJ—-122,15
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21750 Qs=INKEYS

21800 IF LEM(QsS) = 2 THEN QS=RIGHTsS((QS, 1) ELSE GOTO 21950

21850 IF QS=CHRs{(75) THEN IF LEN(QQs) >0 THEN WLEN=WLEN+1:

JI=JJ—1: QOsS=LEFTs( QOQs, LEN( QQ=>—1>: GOTO 21700

21500 BEEP: GOTO 21700

21950 IF LEN(Qs)=0 THEN GQTO 21700

22000 TIF ASC(Q=})=13 THEN RETURN

22050 IP ASC(Qs) < 32 OR ASC((Qs)»>128 THEN BEEP :GOTO 21700

22100 LOCATE II,JJ:FRINT Q5]

22150 QOs=QQs+0s: JJ=JJ+1: WLEN=WLEN—-1: IF WLEN=0 THEN
RETUORN ELSE GOTO 21700

200 7 CEF1> CAMPO DE ENTRADA

230 WIO=1:03="1":KBEY(1l) OFF:KEY(2) OFF:KEY(3) JFF

22300 RETURN 11900

22330 ' (F2)> CAMPO DE SALIDA

22400 WIO=2:Qs="2":KE¥( 1) OFF:KEY(2) OFF:XKEY(3) CFF

22450 RETURN 11900

(F3> CAMPO DE ENTRADA Y
SALIDA

22550 WIO=3:Qs="3":KEY(1l) OFF:KEY¥{(2) OFF:KEY{(3) OFF

22600 RETUEN 11900

22650 ! DEFINICION DE CaMP0OS DE

ENTRADA

22700 FILLs=" "
22750 LOCATE Z1, 1: '
PRINT "CAMPO DE ENTRADA DE DATOS NUMERO:"; RVIDX
22800 LOCATE 22, 1:PRINT "TIPO?:" TAB(1Z)
"LONGITUD?: ™ TAB(Z23) "V.INIC,?:"
22850 LOCATE 23, 1: PRINT "FC?:" TAB(23) "FECHA?:™
TAB(35) "CDV?:'" TAaB(45) "QK?:"
22900 WRVs{(RVIDX)=" v
22850 LOCATE 25,1
23000 PRINT "N=NOUOM, A=ALFA, B=A/N, F=FECHA,
G=CLV. 2LFA, C=CUENTA.";
23050 PRINT " X=CANCELAR";
23100 As="NABFQCXnabfqgcx"
23150 IL=22:JL=1:NLEN=9:II=22:JJ=8: WLEN=1: GOSUB 42500:.
GOSUB 21600
23200 GOSUB 426530' ACCEPT TIPO
232530 IF INSTR(2As,(s) = ZERO THEN GOTC 23150
23300 IF INSTR(AS,(Qs) > 8 THEN Qs=MIDs(As, INSTR( 2s,(3s>-8. 1)
23350 PTIPsS=(s
23400 IF FPTIPsS="X" THEN WIO=0:Qs="":G0T0 27050
23430 LOCATE 25,1
23500 PRINT "0Ol—16 SI NUMERICO , 01-50 SI ALFARETICO"
+SPACES( 41);
23550 IF FTIPs="F" THEN FLEN%=6:LCCATE 22,22 :PRINT "6";:
GOTO 233800
23600 IL=2Z:JL=12:NLEN=11:JJ=22: WLEN=2: GOSUB 423500:
GOSUB 20950
23650 GOSUB 42630 ' ACEPTAR LONGITUD
23700 IF Q% = 0 OR Q%>50 TEHEN BEEP:GOT0 23600
23730 IF Q% » 81-J THEN BEEP: GOTO0O 23600
23800 IF (FTIPs="N" OR FTIPs="P" OR FTIPs="C") AND Q% > 16
THEN BEEP: GOTO 23600
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23850
23900

239350

24000

24050
24100
24130
24200
24250
24300
24350
24400
24450
24500
24550

24600
24630
2470Q0
247350
24800

24850
24900

B3 BB N
(oo
— O O\

QO
QOQ OO0

25130

25200
25250
25300
253350
25400

25430

25500
253350
-6 00
23830
25700
25750

S200

woen
1 (o
n

o

0
C

[SN AN ]

r

FLENS=Q%

1K FTIPs="F" CORK FIIPS="Q"
ONs=5PACES({ FLEN®) : GOTCG Z4G00
IL=22:JL=25: NLEN=10+FLEN®: JJ=35: WLEN=FLEN%:

GOSUB 2500: GOSUB

21600: GC3UB

OR

42630

FTIPs="P" THEHN

DEFULTS( RVIDZ)=QQs: IF LEN(QDS) (FLEN% THEN
DEFULTS{ RVIDX) =DEFULTS{ RVIDZ} +53FACES( FLEN®—LEN{ OUS? 3
LOCATE I,J:PRINT DEFULT3(RVIDX);

JI=FLEN%

MIDS( FORDS( 12,0000 =005
MIDsS{ FORDPs{ I}, J.,JJ)=3TRINGS{ JJ, 49

DEF S5EG=&
JJIJ=J+JJ—1

HBGOO

FOR J=J TO JJ
POKE —32767+2%((I-1>*%80+{J-1))., 112

NEZT J
LOCATE 25

s 1

PRINT "CODIGO FARA CENTRAL:
HH=FC"+5PRECE=s(3 1) ;
IL=23:JL=1: HLEN=8: II=23:JJ=6:. WLEN=2: GOsUE 42500:

G050B 21
GOSUB 4

IF Qs="0

IF QQs <

IF LERPTS(
BEEFP :

G6C0o
2650

0" THEN 22850
"20" OR QS

GRS, 1> > TEY

GOTO 24500

>

" 7El!

00=NO

FC ASOCIADO;

ACEPTAR CODIGC DE
CONTRQOL FPARA CENTEAL

THEN BEEP :GOTC 24500
OR RIGHTs( s, 1)

> "F" THEN

Q1%=INT( A8C( LEFTS( QQS, 1037 —48: IF Q1%>10 THEN Ql%=Q1%-7
02%=INT(¢ 2SC{ RIGHTS( Q0Os, 1)) ) —48: IF Q2%>10 THEN

QZ¥=Q2%—7
FCs=CHRA(
IF FTIFsS
LOCATE 25

( LE®Q1B+02%)

aND

12

¢y "EP" THEN 25350

.1

PRINT "FCRMATO DE FECHA:
I=MMDDAA"+5PACES(

IL=23:JL=25: NLEN=8: II=23:

GOSUB 423500:G050B 21000

GOSUB 42650 '—— FORMATQ DE FECEA
IF 0% =0 OR Q%>3 THEN EREF:GOTO 25030
FE%=0% 'FORMATQ DE FECHA

IF FTIPs <> 7"C" THEN GOTQ Z365C
LOCATE 25, 1: PRINT "DIGITO VERIFICADUR:

IL=23:JL=35: NLEN=8: II=23:JJ=40: WLEN=1:

1,2,3"+5PACES

oA
T

GOSUR 42500:GO5UE 21000

COSUR 426
IF Q%=0 0
FCDV%= (%
Qe=""

LOCATE 25
PRINT "GK
IL=23:JL=
GOSUB 425
GOSUB 426
IF Qs="g"

S0 !

oD

1=
34)
JJ=

3
r

1G0O

77

3AZ2: WLEN=1:

LE

R 0O%3>3 TEEN BEEP: GOTG

I l
5/N"+5PACES
45 NLEN=5: II=
00: GOSUE 2160
50 '
THEN Qs="35"
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AAMMDL,

DIGITO

2540

2=DDMMLZA,

v
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25950
26000
26050
26100
26130
26200
26230
26300
26350
26400
264320
263500
26323

ZBR00
26650
26700
26730
26800
26850

26900

26950
27000
27020

27100
271350
27200
27250
27300

27350
27400
27450
273200
27580

27600

276530
27700
27750
27800
27850
27300

27930
28000
28050
28100
28150
28200
28250
28300

IF Q5¢> "N" AND Q$(>"S” THEN BEEP:GOTO 25700

OK&=Qs: ()3=""

IF OK$="S" THEN GOTO 26400

DEF SEG=&HE000

FOR J=J-1 TO J~FLEN% STEP ~1

POKE —32767+2%(80%( I-1)+(J-1)), ATR%

NEXT J

Q&="": J=J+1: MID&C FORDES( 1), J, FLEN%) =SFACES( FLEN%)

LOCATE I,J: PRINT SPACES(FLEN%):GOTO 27000

RV1%=0: RV2%=0: RV4%=0: FILL&=" "

IF FTIFS="B" THEN RV1%=RV1%+192:G0T0O 286800

IF FTIPS="A" THEN RV1%=RV1%+128:GOTO 26800

RV1%=RV L%-+6 4

IF FTIFS="C" THEN RV1%=RV1%+8:RV4%=FCDV%: GOTO 26800

IF FTIP$="P" THEN RV1%=RV1%+16:GOTC 26800

IF FTIPS$="()" THEN RV1%=RV1%+24

IF FTIPS="F" THEN RV 1%=RV1A+3Z+8%( FF%—1).

IF DEFULTS(RVIDX) ¢ >SPACES( FLEN®) THEN RV1®=RV 1%+l

WRVS( RVIDK) =FCS+GHRS( FLEN%) +GHRS( 1) +

CHR$( J—-FLEN®) +CHRS( 0) +CHRS( RV 1%)

WRYVS( RVIDX) =WRVS( RVIDX) +CGHRS( RV2%) +FILLS$+CGHRS( RV4%)

+STRINGS( &, 0)

RVIDX=RVIDZ+1

LOCATE 25, 1

PRINT "F1=ENTRADA  F2=5SALIDA
F3=ENTRADA/SALIDA"+SFACES 38) ;

FOR II=21 TO 25

LOCETE II,1:PRINT SPRCES(79);

NEXT II
RETURN
' DEFINICION DE CaMPOR DE
SALID2
LOCATE Z1,1: PRINT "CAMPU DE SALIDZ NUMERC:™; OVIDX
LOCATE 22, 1: PRINT "LONGITUD?: OK7?";
LOCATE 25,1
PRINT "Q1-80 99=ANULAR" +SFACES( 29 ;

IL=22:JL=1: NLEN=13: II=22: JJ=12: WLEN=2:
GOSUB 42500: GOSUB Z03%50: GOSUB 42650
IF 0%=99 THEN MESS=8: GOSUB 42150:
GOTO 28650 ' ANULAR
IF Q%=0 OR Q%>30 THEN BEEP: GOTO 27450
IF % rel~J THEN BEEP: GOTQO 27450
CLENS=0O% ‘
LOCATE 25,1
PRINT "QK S/N"+SPACES( 73>
IL=22:JL=23: HLEN=5: IT=22: .JJ=28: WLEN=1:
GOSUB 42500: GOSUB 21600
GOSUB 42650 ' 0K?
IF Qs="s" THEN Qs="3"
IF 03<¢> "N" AND Qs¢>"S" THEN BEEE:GQTO 27800
OKs=0s: Qs=""
IF OKs<»> "3" THEN GOTO 28700
JJI=J+FLENS—1
MIDS( FORDP3( I).,J, FLEN®) =STRINGS( FLENS, 49)
DEF SEG=&HZ000
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28330
28400

28450
28500
28550
28500
28650
28700
28750
28800
28850
28900

289350
29000
29050
29100
29150
29200
29230
29300
29350
29400
29450
29500
29535

29600
239650
29700
29750
29800
28850
29900

29350
30000
30050
30100
30150
30200
3C250
30300
30350
30400
30450
30500

3033
30600
30630

30700
30750
20800

FOR J=J TO JJ
IF WIO=2 THEN POKE —327674+2*%((I-1)%80+(J-12),180:
GOTO 28500
POXE —327&87+2%((I-13%380+(.J-12>, 195
NEXT J
WOV=({ OVIDX)=CHR=( FLENR) +CHR&( I) +CHRs( J-FLEN%)
QVIDE=0VIDZE+1
Qs=""
FOR II=21 TO 2%
LOoCATE II., 1:PRINTY SFPACEsS(79);
NEZET IT
LCCATE 23,1
FRINT "F1l=ENTRZDA F2=52LIDA
F3=ENTRADA/SALIDA"+ZFACES( 23,
RETURN
! COMFPACTAR DATOS
CL5: PRINT "ESPERE ";
FOR I=1 TO RVIDX-1 ' CLEZR DErXAULTS
Al=ASC(MIDS{WRVS(I),2, 1)
LZ2=RASC(HMIDs( WRVS( I, 3, 1))
A3=RASC(MIDS{WRVS( I}, 4, 1))
MID&( FOQRDS( 220 , A3, A1) =CPACEsS( ASC( WRVS( I 1)
NEXT I
FORDLEN=0
FOR I=1 TO 20
PO Iy=""
IF FORD=( I»=8SPACES(80) THEN GOTO 20000
J=1: FORDS( I)=FORDsS( I)+" "
K=INSTRCJ, FORDS( I} " "
IF K=J THEN J=J+1:G0T0O 29650
IF K=0 THEN GOTO 30000
e=MIDS(FQORDS( I)J,K~J)
IF LEFTsS(QsS, 1)=" " THEN Qs=MIDsS(Qs,2):J=J+1:G0T0O 29850
IF 05 (> SPACES{LEN(QS)) THEN
POs( I} =PD=s( I)+CHER=( 1) +CHRS( J) +CHRS( K—J) +03
J=K:50T0 235350
FORDLEN=FORDLEN+LEN{ PDsS( 1))
NEXT I

ENCONTEAE REGISTRO DISFONIBLE

I=0

I=T+1

J=0

J=J+1

IF MIDS(FORRECI1S,J, 1)< >CHR=(255) THEN GOTO 30450

IF J=255 THEN GOTC 30200 ELSE GOTC 30360

WRRN=( I—1)*2040+( J—1)*8: WRRN1=0

WRRN1=8—-INT(LOG( (255 XOR
ASC(MIDsS(FORREC1S,J, 1223 /LOGC2Y)

WREN=WRRN+WRRN1

' GRABAR EN DISCO

Qs=MIDs( FORREC1s,J, 1}:

QR=ASC( 05 +INT(Z2356/(27( WRRHN1) ) : Q5=CHRS( %)
MIDSCFORREC1S,J, 1) =05
MIDS(FORRECZS( WIDXR) , WOFEF%, 2) =MKIs( WRRN)
SHs=MKIS{ FORRNUMS) +MK IS¢ NXTRRN) tMKIS( FORDLEN) +
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30830
30900
30350
31000
31050
3110¢
31150
31200

31250
31300
31350
31400
3145

31500
31550
31600
31ig20
31700
31750
31800
31850
31800
31950
32000
32030
32100
321350
32200
32250
32300
32330
32400
32450

32500
32550
32600

32650

32700

32750
32800
32850
32900
32950
33000
33050
33100
33150

33200

MKIs( FORDLEN-+RVLEN)
SHS=SHS+MKIS({ FORDLEN+RVLEN-+OVLEN?)  SXs$="""
J=1
FOR I=1 TO 1B8-RVIDE+OVIDE
SXs=S¥5+PDs{ 1)
NEXT I
SES=5Es+CHREL 255
IF LEN(S¥s) < 76C THEN GOTO 31300
LOCATE 20, 1: PRINT "FORMATC MUY LaRGO.
ELIMINE SU TRANSACCION";

RETURN

GOSUE 31400 ' GEABAR REGISTRO
RETUORN
' GRABAR REGISTROC

LSET FORDES=MEIS({ WERN)

LSET FORDHS=35HS

LEET FURDATAS=5XS

PGT #1, WRRN

WRRN =1

LSET FORDFS=MKIs( WREN)

LSET FORDATAS=FOREEC1S

PUOT #1,WHRN

FOR I=2 TO 4

WRRN=T

LSET FORDFs=MKIs( WRRND

LSET FORDATAS=FORRECZS{ I-1>

PUT #1, WRRN

NEXT T

RETURN

' PROCESAR CAMP(OS DE ENTRADA

K=RVMAX

RVLEN=0

FOR J=1 TO RVIDX-1

FOR I=1 TO RVMAX

IF MIDS(WRVS(J),6,10)=RVs(I) THEN
MIDSCWRVS(J)Y, 5, 1) =CHRS( I : I=RVMAX

NEXT T

IF MIDS(WRVS(J), 5, 1)< >CHRS({0)» THEN GOTO 32550

RVMAX=RVM2AX+1: RVS{ RVMAX) =MIDS{ WRV=(J) , 6, 10 :

MIDs( WRVS( J) , 5, 1) =CHRs( RVMAXD

IF DEFULTs( J)=SPACES{ LEN(DEFULTsS(J) > THEN
DEFUCLTS¢ J)y=""

PDs(20+J=LEFTS( WRVS(J), 5)+DEFULTS{ J} : RVLEN=RVLEN

+LENC PDsSC 20432

NEZT J
IF K <> RVMAY THEN GOSUR 32900
RETURN
! ACTUALIZAR DEFVAL.FL
RVRRN = 2
J=1
Qs=""

FOR I=1 TO 10

IF LEN(RVS((J—-1)%10+4I))=0 THEN RVsS((J-1L)*x10+4+I)=
STRINGsS( 10, 0)

Qs=0Qs-+RYS((J-1)%10+D)

106



33250
33300
33330
33400
33450
33200
333530
338600
33650
33700
33750
33800
33850
33240
339350
34000
34050
34100
34150
34200
34250
34300
34350
34400
34450

34500
34550
34600
34650
34700
34750
34800
34850
34900
34850
35000
35050
35100
35150
33200
33250
35300
35350
25400
354350
353500
35550
33600
336350
35700
35730

35800
35830

NEXT I

LSET RVPs=MKIs( RVRRN?

LSET RVDs=Qs5

PUT #2, RVRERN: RVREN=RVRRN+1

17 RyMax > (J—1)%10 THEN J=J+1:G0T0 33050
RETURN
! FROCEZAR CAMFQS DE SALIDA

OVLEN=0 '

FOR I=1 T4 QVIDXE-1

PD&( 204+RVIDZ-1+1) =WOVS( 1D QOVLEN=0OVLEN+J
NEXT I

RETURN

' INIT PARARMFL.
Qs="40 SGO0"+STRINGS( 93, 0)

L3ET SFDs=Q%

LEBT SPEFS=MEI&( 1)

PUT %5, SPRRN%

RETURN

! IMPRESICN DE TRANSACCIONES: ESTA RUTINA GENERA

! UNA LISTA DE TRANSACCICNES DEL GRUPC SELECIONA

! POR EL OPERADOR

CLOSE #1,#2,#5: MESS=7:CA=1:G0SUB 42150

IF Qs="X" THEN MESS=8:GO035UB 42150: GOSUB 41300: RESET:
GOSUB 16000: RETURN

WIDTH "LPT1:",80

COLOR 0.2, 1:CLS:GOSUB 41050

LOCATE 2,22: PRINT "IMPRESION DE TRANSACCIONES":

- - = a .

LOCATE 3,22:PRINT "===========—===c-=ozS=zzooo===="":
LOCATE 4,22 PRINT "GRUPO: "
ITI=4:JJ=34: WLEN=1: GOSUB 20950 ! ACEPTAR GRUPO

GR&S=STRS( 0%

IF Q%=0 THEN 35450

GET #3.0%

GOSUB 35350

FCR I=1 TO 253 BTEF Z

IF ASC(MIDS(TGIZsS,I,12) = 255 THEN 35350

TTR=CVI({MIDs{TGI2Z2s,1I,2))

GET 4, TT%: Os=TDs

IF I=530 OR I=100 OR I=150 OR I=200 THEN GOSUB 335550

LPRINT CVI(MIDsS(Qs,2,2)); TAB(8) MIDS(0QsS,6,30);

LPRINT MIDS(0s,36,6); TAB( 30> CVI{MIDS(Qs, 42,2

NEXT I

LPRINT CHRs( 123}

RESET: GOSUB 16000

MESS=11: GCSUB 42 150: RETURN

! TITULGS

LPRINT CHRS( 15)+CHRsS( 12)+CHRsS( 147 ;

LPRINT "TRANSACCIONES DEL GRUPO" + GRS

LPRINT STRINGS(80,95)+CHRS( 10} +CHRs( 10)

LPRINT "NUGM NOMBRE PROG.
FORMATO"

RETUORN

1 !

107



35800 ! IMPRESION DE FORMATOS: ESTA RUTINE GENERZ !

35950 ' UON LISTADO DE FORMATOS DEFINIDOS. EL OPERA— !

36000 DOR INGRESA EL RANGO DE FORMATOS RECOUERIDO !

36030 ! '

36100 CLCSE #2,+3,+3:MESS=7:Ca=1:0G038UB 42150

36150 IF Qs="¥" THEN MESS=8: GOSUB 42150:

GDSUB 41300: RESET: GOSUB 16000: RETURN

36200 WIDTH "LPT1:",82

36250 COLOR 0,2, 1:CL5: GOSUB 41050

36300 LOCATE 2,22:PRINT "IMPRESION DE FORMATOS"™

36350 LOCATE 3,22:PRINT "Zccoo=o=omomoooooommoo=="

364C0 LOCATE 4,22:PRINT "FORMATO INICIAL:"

36450 LOCATE 5,22: PRINT "FORMATO FPINAL:"™

26500 II=4:JJ=46:WLEN=3:G0SUB 20850 ' INICIAL

36550 IF Q%=299 OR Q%=0 THEN 373200

36600 PIS=(0Q%)

36650 II=5:JJ=46:WLEN=3:G0SUEB 20950 ' FINAL

36700 IF (Q%=9%9 THEN GOSUB 41300:G0TO 37300

36750 PEF%=( Q%)

36800 IF PEF%<(PI% THEN 36250

36850 FOR PI% = pPIx TO PF%

36900 Q%=PI%

36350 FORRNUMS=Q%

37000 Q%=0Q%X2

237050 WIDES=1+INT({(Q%—2) /764

37100 WOFFS=0%

37150 IF WOFF%>764 THEN WOFDS=WOFrF%—-764: GOTO 37150

27200 WOFF&=WOFF%—1

37250 IF MIDsS(FORRECZs( WIDXS),WOFFS,2)<> (CHRs(0O)+CHRS(0)?>

THEN GOSUB 37450

37300 NEXT PI%

37350 RESET: GOSUB 16000

37400 MESS=11: GOSUB 42150: RETURN

37450 ! IMPRIMIR FORMATO PI%

37500 LPRINT CHRs( 15)+4+CHRs{ 12> +CHRS( 143 ;

37550 LPRINT "FORMATO: "+8TRsS(PIS)

37600 LPRINT STRINGS(80,85)+CHR=( 10’

27650 FORI%=CVI{MIDS{FORRECZ2S(WIDX%), WOFF%,2))

37700 GET #1,FORI%

37750 FOR I=1 TO 20:FCRDs( I1)=SPACEsS{(80):NEXT I

37800 FORDLEN®=CVI{MIDs=(FORDHS,5,2))

37850 RVLENS=CVI({MIDs{FTORDHS,7,2))

37900 I=1

37950 WHILE I<{ FORDLEN%

38000 J=I:J1=I+1:J2=I+2:J3=1+3

38050 MIDsS{FORDS(ASC(MIDs(ICRDATAS, J, 1)),
ASC(MIDS(FORDATAS,J1, 132)Y=MIDS{ FORDATAs, J3,
ASC(MIDSC FPORDATAS, J2, 102

38100 I=I+4+3+ASC{MIDsS(FORDATAS,J2, 1))

38150 WEND

28200 RVLEN%=CVI{(MIDsS{ FORDHS, 7., Z2)

38250 WHILE I<RVLEN%

38300 J=I:J1=1+1:J2=1+42;:J3=143: J4=1+4:J5=I+45

383250 MIDs(FORDs( ASC(MIDs{ FORDATAS,J2, 1)),
ASC(MIDsS( FORDATAS, J3, 1) )=
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38400

38450
38500
38550
38600
38650
38700

38750

38800
388350
38800
38950

39000
39050
39100
39150

39200
39250
39300
39350
39400
39450
39500
39550
39600
39650

39700
39750
33800
39850
38900
39850
40000
40050

40100

STRINGS( ASC{ MIDs( FORDATAS, J1, 1} >, 105}
IF (1 AND ASC(LEFTsS(RVS( ASC{MIDS(FORDATAS, J4, 1)), 1))
{> 0O THEN I=I+ASC(MID=s(FORDATAS,J1, 1)
I=I+5
WEND
OVLEN®=CVI({(MIDS(FORDHS, 9, 2)>
WHILE I<OVLENS%
J=I:J1=I+1:J2=I42
IF MIDS{FORDS{ ASC(MIDs(FORDATAS,J1, 1)),
ASC(MIDs{ FORDATAS, J2, 1)),
ASC(MIDsS(FORDATAS, J, 1)))=
STRINGS( 2SC{MIDs( FCRDATAS, J, 1)), 105) THEN
MIDs( FORDS( ASC{MIDsS({ FORDATAS, J1, 1)),
ASC{ MIDs{ FPORDATAS,J2, 1) )=
STRINGS( ASC{ MIDs( FORDATAS, J, 133, 117): GOTO 38800
MIDsS( FORDs( ASC(MIDS( FORDATAS, J1, 1)),
ASC(MIDS(FORDATRAS,J2,1) )=
STRINGS{ ASC{ MIDs{ FORDATAS, J, 1>>, 111>
I=T+3
WEND
LPRINT STRINGS(82,24¢);
FOR I=1 TO 2ZC:LPRINT CHRsS(24G)+FQORDsS( I1)+CHRS( 249); :
NEXT I
LPRINT STRINGS(BZ,249);
LPRINT CHRs<{ 109
LEPRINT "CAMPOS DE ENTRADA"
LPRINT "FC TIPO LIN POS LONG CDV NOTA
V. INICIAL"
I=FORDLEN%+1
RVLEN%=CVI{MIDsS{ FORDHs, 7, 2))
WHILE I<{(RVLENS%
J=I1:J1=I+1:J2=I1+2:32=I+3:J4=I+4: Jb=I+5
Qs=SPACES( 80>
MIDs(Qs, 1, 2)=HEXS{ ASC( MIDsS({ FORDATAS, J, 1) »)
MIDs(Qs, 11)=STRS( ASC({ MIDsS( FORDATAS, J2, 1))
MIDs(Qs, 15)=53TRS( ASC(MIDS({ FORDATAS, J3, 1))
MIDs( (s, 202 =STRs( 2SC(MIDs({ FCRDATAS, J1,1))>
IF (1 AND ASC(LERTS(RVS( ASC(MIDS{FORDATAS,J4,1>)3, 1Y)
<> O THEN I=I+ASC(MIDS(FORDATAS,J1, 1)):
MIDs((Qs, 38)=
MIDs( FORDATAs,J5, A5 C(MIDsS(FORDATAS, J1, 1))
RV1= ASC{LEFTs(RVS(A2SC(MIDS(FCRDATES, J4, 1)), 1%
RvV4= ASC({MIDs(RVsS(ASC(MIDS(FORDATAS, J4, 1))>, 4, 1))
IF RV1I » 191 THEN MIDS(QS,6="A/N":GOT0O 40250
IF RV1 > 127 THEN MIDs(Qs,6)="ALFA":GOT0O 40250
IF RV1 > 111 THEN MIDs((Qs,6)="FECH":
MIDS(Qs, 3 1)="MMDDAA": GOTO 40250
IF RV1 > 103 THEN MIDs((Qs,6)="FECH":
MIDs( (s, 31)="DDMMAA": GOTO 40250
IF RV1 > 95 THEN MIDS(Qs,6)="IFECH":
MIDs(Qs,31)="AAMMDD": GOT0O 40250
I RV1 > 87 THEN MIDS((Qs,.6)="PASS":
MIDs((Qs,31y="ALFA-NUM":GOTO 40250
IF RV1 > 79 THEN MIDsS((S,p)="PRASS":
MIDs(Qs,31)="N0OM": GOTO 40250
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40150 IF RV1 » 71 THEN MIDS(QS,6)="CTA":
MIDs{ (s, 27)>=8TRs{RV4):G0T0 40250
40200 IF RV1 > 63 THEN MIDsS{(Qs,6)="NUIM":GOTO 40230
40250 I=I+5
40300 LPRINT Qs
40350 WEND
40400 LPRINT CHRS{ 10
40450 LPRINT "CAMPOS DE SALIDA"
40500 LPRINT "LIN POS LONG™
40550 WHILE I<OVLENS
40600 J=1:J1=I+1:J2=1+2
40650 Qs=SPACE=(80)
40700 MIDs(Qs, 1)=5TRs{ ASC(MIDs{ FORDATAS, J1, 1))
40750 MIDs{(Qs,6)=STRs( ASC({MIDs( FORDATAS, J2, 1))
40800 MIDs(Qs, 10)=STRs( ASC{ MIDS( FORDATAS, J) )
40850 I=I+3
40900 LPRINT Qs
40950 WEND
41000 RETURN
41050 ! RUOTINA DE LINEA DE STATUS
41100 LOCATE 24, 46: PRINT "MENSAJE——"-+CHRS( 16);
41150 DEF SEG=&HBOOO
41200 FOR PK=0 TO 79:POKE -—-32767+2%(80%(23)+PK), 112: NEXT PK
41250 RETURN
41300 ! TIMER USO GENERAL
41350 FOR PE=1 TO 100:NEXT PX
41400 RETUIRN
41450 MENSAJES
41500 ON HMESS GOTO
41550,41600,41650,41700,41750,41800, 41850,
41900, 41950, 42000,42050

41550 MESSS{ 1)="DIGITACION ERROR " RETURN
41600 HMESSs{(2)=""TRANSACCION NO EXISTE":RETURN
41650 MESSs(3)="PANTALLA YA EXISTE ":RETURN
41700 MESSS(4)="PANTALLA NO EXISTE ":RETURN
41750 MESSs(5>="0PERADOR YA EXISTE ":RETURN
41800 MESSs(6)="0PERADOR NO EXISTE ":RETURN
41850 MESSs(7>="IMPRESORA " RETURN
41900 MESEs(8)="CANCELADO " RETURN
41950 MESSs(9)="TRANSACCION YA EXISTE": RETURN
42000 MESSs{ 105 =" " RETURN
42050 MESSs(11)="LISTOC...? "1 RETURN
42100 RETURN '

42150 MENSAJE

42200 LQCATE 24,58:C05UB 41450: PRINT MESS=(MESS);:
DEF SEG=&HBOOO: Mas=""
42250 FOR PK=Z2Z9 TO 41:X%=SCREEN(24, PK): MAS=MAS+CHRS( ¥%) :

NEXT PK
42300 FOR PK=5&8 TO 78:
20KE —32767+2¥%(8OK( 230 H PK—-1)>,240: NEXT PK

42350 QS=INKEYs: IF LEN({(Q$)=0 THEN 42350

42400 IF Q8<¢)>CHRS( 13) THEN 42350

42450 RETURN

42500 CEMBI0O DE ATRIBUTOS PARA SELECCION
42550 FOR PX=JL TO JL+NLEN:
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POXE —32767+2Z%(B80*%( IL-1)+(PX-1)>,112: NEXT PK
42600 RETURN .
42650 ! CAMBIO DE ATRIBUTOS DESPUES DE SELECCION
42700 FOR PK=JL TO JLH+NLEN:

POKE —327674+Z%(80%(IL—-1)+(PK-1:),38:NEXT PK
427350 RETURHN
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4.2 PROGRAMA DE CONTROI. DEL. TERMINAL
A continuacién se incluye el listado del programa

que realiza las funciones de terminal inteligente.

10 ! '
20 PROGR2AMZ DE TERMINAL, !
30 ESTE PROGRAMA PERWMITE A UN COMPUTADOR PERSONAL !

]

2 COMPATIBLE CONECTARSE A UNA RED DE PROCESAMIENTO !

L

34 TRANSACCIONAL UTILIZANDO PROTOCOLO DE COMUNICACIO— !
36 ! NES NCR IS0 ASINCRONICO. !
38 7 ESTE PROGRAMA FORMA PARTE DE LA TESIS DE GRADO !
40 ' DE ALBERTO ANDRADE VAREA. g
42 ' '
5C CLEAR 20000

100 DEEF SEG=&HC ' SEGMENTO DE DIRECCION DE

INTERRUPCIONES
150 DRIVERSEG=PEEK( &H33) *256+PEEK( &H32)' ___ SEGMENTO DE LA

RUOTINA DE INTERRUPCION
200 COLPAN1=7:COLPANZ=0
250 COLSTL1=8:COLSTLZ=7
300 CCLINP1=0:COLINPZ=7
350 COLOGT1=0:COLOUT2=15
400 DErFVaALFLs="2: DEFVAL.FL"
450 PARAMFLS="A: PARAM. FL"
500 FORMATOSFLs="A: FORMATOS. FL"
55C GRUPOSFLE="A: GRUFPOS. FL"
600 DEFTRANFLs="A: DEFTRAN. FL"

650 GOSUB 950 ' INICIALIZACIOW

700 GOSUEB 3830 ' LINEA DE STATUS

750 "WHILE QONOFEs{"EFINY

80C GOSUB 5300 ' LAZO PRINCIPAL

850 WEMND

SCco CLS: SYSTEM

9350 7

1000 ROTIMNA DE INICIALIZACION: !

t
1050 ESTA RUTINA ABRE LOS ARCHIVOS REQUERIDCS, LEE '
11Co LCS REGISTROS DEL ARCHIVO DEFVAL.FL, ¥ PONE EN !

! MEMORIA EL CONTENIDOC. !

1150

1200

1250 ON ERROR GOTO 3085350
1300 CLS

1350 DIM As(20),B%(20), NDM®( 127

1400 NDM=®( 1>=31: NDM&%(2>=28: NDM%{3>=31: NDM%( 4)=30:
NDM%( 5> =3 1: NDM®( 6> =30: NDM®&( 7)=31: NDM®( 8>=3 1: NDM%( 93 =3C:
NDM%( 10>=31; NDM%( 11> = 30:NDM%( 12>=31

1450 FOR I=1 TO 10:KEY I,"":NEXT I

1500 ERs=" " ! CODIGC DE ERROR
1550 GRs=" " ! GRUFO
1600 RTs="" " TEANSACCICNES RESIDENTES EN



MEMORIA
1650 RSs="" ' __ FORMATOS RESIDENTES EN
MEMORIA
1700 POLL&="XX":SPEEDS="G93gg"
1750 DIM RVS(200),T1s(10),T2s( 10), DEFTRANS(50) , SCDATAS( 40),
SHS( 20), INS( 40)
1800 RV%=0: DEFTRAN=0: SC=0
1850 OPEN "R",#1, FORMATOSFLS, 777
1900 FIELD #1,2 AS SDFs, 10 AS SDHS, 765 AS SDs
1950 OPEN "R",#%2,DEFVALFLS, 102
2000 FIELD #2,2 AS RVFS, 100 AS RVDS
2050 OPEN "R", #3, GRUPOSFLS, 510
2100 FIELD #3,2 AS GRUPOSFS, 254 AS GRUPOS1s, 25
2150 OPEN "R", 4, DEFTRANFLS, 102
2200 FIELD #4,2 AS DEFTRANFS, 100 AS DEFTRANDS
2250 QPEN "R", #5, PARAMFLS, 102
2200 FIELD #5,2 AS SPFe, 100 AS SPDs
2350 SPRRN=1
2400 GET #5,SPRRN
2450 IF CVI(SPFS)<¢>SPFRRN THEN ERS="EQ1":E1%=1
2500 POLLS=MIDS(SPDs, 1,2)
2550 (Ql%=INT(ASC(LEFTS(POLLS, 1)))-48: IF Q1%>10 THEN
Q1%=Q1%—7
2600 Q2%=INT(ASC(RIGHTS(POLLS, 1)))—48:IF Q2%>10 THEN
02 %=Q2%—7
2650 PCS=CHRS(( 16%Q1%+0Q2%) AND 127)
2700 DEF SEG=DRIVERSEG

AS GRUOPOSZs
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2750 POKE 4, ASC(PCs) ' POLL CODE EN EL DRIVER
2800 SCsS=CHRS(( 16%Q1%+Q2%> &ND 127)
2850 POKE 2, A8C(SCs) ' SELECT CODE EN EL DRIVER

2900 TAls=SCs: TA2s=T3Als

2950 SPEEDs=MIDsS(SPDs, 3,5)

3000 RVRRN=2:K=1

3050 GET #2, RVRRN

3100 WHILE RVRRN = CVI(RVFES)

3150 FOR J=1 T0O 10

3200 RVS(KY=MIDS(RVDS, 1+H(J-12%10, 102 : K=K+1

3250 NEXT J

3300 RVRRN=RVERRMN+1

3350 GET #2,RVRRN

3400 WEND

3450 CLOSE =#2

3500 FOR GRUPOSRRN=1 TO S

3550 GET #3.GRUPOSREN

3600 IF CVI{GRUPOSE&) < >GRUPOSRRN THEN ERS="301" ELEE
T1s( GRUPOSRRN =GRUPCS 1s: TZ25( GRUPOSRREN ) =GRUPOS2 s

3650 NEXT GRUPOSRRN

3700 CLOSE #3

3750 GOSUB 6350 ' INICIALI?ZAR EL DRIVER DE
COMUNICACIONES

3800 RETURN

3850 ' !

3900 LINE2Z DE STATUS '

3950 ! '

4000 KEY OFF
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4050
4100
4150
4250
4300

4350

4400
4450

4500
4550
4600
4650
4700
4750
45800

4850
4300
4850
5000
5050
5100
5150

5200
5250
5300
5350
5400
5450
5500
55350
5600
5650
5700
5750
5800
5850

5800
5950
6000
6050
6100
6150
6200
6250
6300
6330
6400

COLOR COLPAN1,COLPAN2:CLS
GRS=RIGHTS( STRS( GRY , 1)

COLOR COLSTL1, COLSTL2

LOCATE 25,1

Q1%=INT( ASC( LEFTS( POLLS, 1)) 3 —48: IF Ql%>10 THEN
Ql%=Q1%—7

Q2%=INT( ASC( RIGHTS( POLLS, 1Y) ) —48: IF Q2%510 THEN
Q2%=02 %7

PCS=CHRS( ( 16%Q1%+Q2%) AND 127)

PRINT "Fl=CONFG\F2=AYUDA\F3=SELEC\F10=FIN"

+ERS+POLLS+PCs+SPEEDS+" GR: "+GR=s+
" FUNCION: 8 37
DEF SEG=DRIVERSEG
POXKE 4, A5C( PCs) ' POLL CODE EN EL DRIVER

Ql%=Q1% OR 1

SCS=CHRS( ( 16%Q1%+Q2%> AND 127)

POKE 2, ASC( SCS) ' SELECT CODE EN EL DRIVER

TA1S=SCS: TAZS=TAlS

HDRS=CHRS( 2) +CHES( 126 ) +CHRS( 126) +CERS( 36 ) +CHRS( 49) +
TA1S+TPA2S+CHRS( 65) +CHRS( 64) +"00 10" +CHRS( 113)
+"0001"+CHRS( 3 1)

RETURN

t T

! LINEA DE STATUS DE UONA TRANSACCION !
T t
CLS: LOCATE 25,1

COLOR COLSTL1, COLSTLZ2

PRINT "F1=TRAN/F2=LIMP/F3=BORR/F53=IMPR";
POLLs;" ";SPEEDS;" GR:";GRS;

COLOR COLP&N1, COLPAN2

RETURN
! 1
! LAZ0 PRINCIPAL !
! ESTA ROTINA ESTA A LA ESPERA DE ALGUNA ACCION !
! DEL OPERADOR !
t 1
N KEY( 1> GOSUB 6050 ' CONFIGURAR EL TERMINAL
ON KEY(2)> GOSUB 83500 ' AYUDA
ON KEY(3) GOSUB 9200 ' SELECCIONAR GRUPO
ON XKE¥( 10) GOSUB 10850 ' FIN
COLOR COLPAN1,COLPZNZ: LOCATE 24, 1: PRINT " "
KEY( 1) ON:XR¥(2> ON:KE¥(3) ON:KE¥(1l0> ON
RV1=200: II=25:JJ=76:LL=4:QQs=""":Q%=0:V0=0: I=0:

GOSUR 26750 ' THNGRESAR NUMERICDO
IF O%>0 THEN CT%=0Q% ELSE GOTO 6000
GOSUB 11600 '  PROCESAR UNA TRANSACCION
RETURN
! CONFIGURAR EL TERMINAL
FOR I=1 TO 1l0:KEY¥(I)> OFF:NEXT I

GOSUE 7500
GOSUE 3850
Q%=0

RETURN 6000

! LaS STICGUIENTES INSTRUCCICNES PROGRAMAN
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6450 EL £250 (COM1) ¥ LLAMAN A LA RUTINA QUE !

6500 ! CAMBIA L& DIRECCION DE INTERRUPCION !

5350 ! !

6600 DEF SEG=DRIVERSEG ' SEGMENTO DE LA RUTINA DE
INTERRUPCION

6650 POKE 4, aSC({PCs) " POLL CODE

£700 POKE ©.&H1 ' DRIVER STATUS (ESPERE EOT)

5750 PCKE 0,1 ' TENVMSG" NO HAY MENSAJE QUE

' ENVIAR

6800 POKE 1,1 '_  NO ACEPTE SELECCION

5850 0UT &H3FE, 128 ' __ HABILITAR PROGRAMACIOCHN
VELCCIDAD EN EL 8250

£900 IF SPEEDs=" 1200" THEN OUT &H3F8,&H6C ' PROGRAMAR

VELOCIDAD
5950 IF SPEEDs=" 180Q0" THEN 0OUT &H2ZF8, &H40 ! EN EL BYTE

MENOS SIGNIFICATIVO
7C00 IF SPEEDS=" 2400" THEN CUT &H3F8, &H30
7050 IF SPEEDs=" 400" THEN 0OUT &H3F8, &HL.8
7100 IF SPEEDs=" G&600" THEN OUT &H3F8,&HC
7150 IF SPEEDs="192Z00" THEN OUT &HZIFS8.&H6

7200 00T &H3FS,O0 ' BYTE MAS SIGNIFICATIVO

7250 0OUT &H3FB.&H1lA ' PROGR2MAR PARIDAD,
STOP EITS

7300 O0OUT &H3F9.1 ' HABILITAR INTERRUPCION
POR DATOS

7350 00T &H3FC, 13 ' LEVANT2ZR DTR

7400 00T &HZ1,&HAC ' HABILITA LA INTERRUPCION EN
EL PIC

7450 RETURN

7500 ! CONFIGURACION DEL TERMINAIL
755C CL&: LOCATE 1,1:COLOR COLSTL1, COLSTLZ2

76C0 PRINT SPACEsS(253)+

"CONFIGURACTION DEL TERMINAL "+SPACES{(26);
7650 COLOR COLPAN1, COLPANZ
7700 LOCATE 4. 10: PRINT "POLL CODE ACTUAL: "+POLLS+
" ENTRE EL NUEVOQ: "
7750 RV1I=200:Q0s="":1I=4:1JJ=52:LL=2:I=0:G0S0E 25000

7800 IF LENCQQS) < 2 THEN BEEP:GOTO 7700

7850 FOR K=1 TO 2

7900 IF MIDS(QOs,TI, 1) > "F" OR MIDsS(QGs,I, 1) < "0" THEN
QQs="¥X"

7550 NEXT X

8000 IF QQs = "¥X" THEN BEEP: GOTO 7700

8050 IF QOS < "20" THEN BEEP: GOTO 7700

8100 POLLS=00S

8150 LOCATE 5, 10: PRINT "BAUD RATE ACTUAL: "+SPERDS+
"  ENTRE EL NUEVO: v

8200 QQs="":I1I=5:JJ=52:;LL=5:1I=0:G0SUB 25000

8250 IF LEN{QOs)<5 THEN QRs=SPACES(S5-LEN(QQS)}+00s

8300 IF QQOs = " 1200" OR QQ= = " 1&800" OR QNOs = " 2200" OR
Qrs="  4800" O(COR QQs=" 900" CR QQs = "1G200" THEWN

GOTO 8350 ELSE BEEP: GOTO 8130
8350 SPEEDs=QQS: SPRRN=1: 0s=POLLS+SFEEDS+STRINGS{ G323, 0):
LSET SPDs=0s: LSET SPrs=¢MKIsS( SPRRN): PUT #5., SPREN
8400 GOSUB 6350 ! TRABAJAR ON LINE
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845C
E500
8350
8600
8650

8700

8750
88C0
8850
8300
8950
gCo0

8050
9100
9150
9200
9250
8300
9350

5400
9450
95C0
g585¢C
9600
9550

9700
g750
9800
9850
9800
a¢s0
10000
16650
10100
16150
10200
10250
10300
10350
10400
10450

105G0
10550
16600
10650
1070¢C
10750

RETURN

AYUDA
FCR I=1 TC 1lC:KEY¥{(I> OFF:NEXT I

J=3:CLS: LOCATE 1, 1: COLOR COLSTIL 1, COLSTL?2
PRINT SPACES(28) +"TRANSACCIONES DISPONIBLES™

+SPACES(27);: CCLOR COLPAN1,COLFPANZ

IF GR=0 TEEN LOCATE J,1l1l:

PRINT "<F3> SELECCION DE GRUORQ"™;:GOTO 9100

FOR I=1 T0 253 STEP 2

IF aSC{MIDs{(T2s(GR), I, 1) = 255 THEN 9100
TT%s=CVI{ MIDS( T25(GRY , I,23)

GET #4, TT%: Qs=DEFTRANDS

IF J>20 THEN II=24:JJ=76:LL=X:G0OSUB 256750:J=3
LOCETE J, 10: PRINT CVI(MIDS((Qs,2,2)); TAB(20)

MIDs(0s,6,30);:J=J+1

NEXT I
GOSUE 4100
RETURN 6000

1

SELECCION DE GRUPO

POR I=1 TO 10:KEY(I> OFF:NEXT I
CLS: LOCATE 1, 1: COLOR COLSTL1,COLSTL2
PRINT SPRACEsSC30)+

"SELECCIOQON DE GRUPO "+SPACEsS(30);:
COLOR COLPANI1, COLPANZ

LOCATE 4, 1: PRINT "CLAVE:"
LOCATE 5, 1: PRINT "GROPGC: ™

QQS="": II=4:JJ=15:LL=6: RV1=0: I=0: GOSUE 25000

IF LEN(QOS) <6 THEN QQ&=STRINGS(6-LEN(QQS),71)+0Q0s
K=0

IF QQ$ ¢> "987654" THEN LOCATE 22, 1:

PRINT "PASSWORD INVALIDO " GOTO 9500

QO&="": II=5:JJ=15: LL=1: I=0: GOSUE 26750
GR=Q%
GOSUB 3850
Q%=0

RETURN 6000

1

IMPRIMIR FCORMATOS

ON ERROR GOTQ 318600

COLOR COLIMNP1l+16,COLINF2: LOCATE 24, 1: PRINT "IMPRESOR";

FOR I%=1 TO 5:KEY(I%> OFF:NEXT I%

DER SEG=&HBOOO

WIDTH "LPT1;".,80

LPRINT CHRs( 12>

FOR I%=1 T0O 25

K%E=80%( I%—1)

Qs=8PaCEsS( 8C)

FOR J®=0 TO 79:
MIDSC QS, J%+1, 1) =CHRS{ PEEK( ~32768! +2*%( K&+{ %)) )
:NEXT J%

IF s=SPACHS(80) THEN QS=CHRs( 10)

LPRINT (s;

NEXT I%

LPRINT CHRS( 13)

ON ERROR GOTC 30850

FOR I%=1 TO 5:KEY( I%) ON:NEXT IS
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10800
10850
10900
10850
1100C0
11050
11100
11150

11200
11250
l130¢

11350
11400
11450
11500
1155¢C

11600
115650
11700
11750
11800
11850
l1icocC
113350
1200¢C

12050

12100
1215¢C
12200

12350
12400
12450
12500
12550
12600

12650
12700
12750
1280¢C
12850
12800
12950

RETURN

! FIN DEL PROGRAMA
ONQOFF&S="FIN"

RETURN &000

! INGRESAR NUMERICO
Qhs=""

LOCATE II,JJ.1

IF LEN(QQS)=0C THEN KEY( 1) ON:KEY(2) ON
: XEY(3) ON:KE¥(4) ON:KEY(5) ON:KEY(10) ON

ELSE KEY( 1) OFF:KEY¥(2) OFF :KEY(32) OFF:KEY(4) OFF
: KEY(.5) OFF:KEY( 10) OFF

QS=INKEYS

IF LEN(QS) =2 THEN QS=RIGHTS((Qs, 1) ELSE GOTQ 11350

IF QS=CHRS(75) THEN IF LEN(QQS) >0 THEN
WLEN=WLEN-1: JJ=JJ~1: QQS=LEFTS( QOQs, LEN( QQS) —1) :
GOTO 11100

IF LEN(QSY=0 THEN GOTC 11100

IF ASC((Q$)=13 THEN RETURN

IF ASC(Q%)<48 CR ASC(Q$)>57 THEN BEEP: GCTO 11100

LOCATE II,JJ:PRINT Qs;

NOS=QQs+0S: Q¥=VAL(QQs>: JJ=JJ+1: WLEN=WLEN—1:
IF WLEN(=0 THEN RETURN ELSE GOTC 11100

T 1

' PRCCESC DE UNA TRANSACCION '

1 1

FOR I=1 TO 10:KEY(I) OFF:NEXT I

GOSUB 12150 ' VALIDAR LA TRANSACCION

IF V0=0 THEN GOSUB 12750 ' PRESENTAR EL FORMATO

IF V0=0 THEN GOSUB 14350 ' ____ INGRESO DE DATOS

IF VO=0 THEN GOSUB 16200 ' COMUNICACICNES

IF V0=0 THEN GOSUB 31400 ' PRCCESO DEL

MENSAJE DE CENTRAL

IF VO < 9 THEN VO0=0:GOTO 11800 INGRESAR NUEVOS

DATOS

RETORN
! VALIDAR LA TRANSACCION
V0=9:IF CR=0 THEN LOCATE 24,11:
PRINT "TERMINAL NO INGRESADO";:RETUIRN

I=1
IF MIDS(TI1s(GR), I,2)=STRINGS(2,255) THEN
LOCATE 24, 11: PRINT "TRAMNSACCICN NO EBXISTE";: RETURN
I MIDS(TI1IsC(GRY, I,2=MKIS(CT%) THEN GOTC 12450
I=I+2:G0OTO 12300Q
LOCATE 24, 1: PRINT SPACES(8Q);
TTH=CVI({MIDS( T25(CRY, I1,2)>
K=INT({( 4+INSTR( RTs, CHRS( 255 +MKIS{ CT%> 2 ) /5>

GOSUB 23600 t ACTUALIZAR TRAMNSACCIONES
RESIDENTES

Vo=0

RETURN

! PRESENTAR EL FORMATC

GOSUB 49200

SCH=CVI(MIDs( DEFTRANS( XY, 44,27 )
K=INT((4+INSTR(RSS, CHRS( 255 +MKIs( SC%) > 2 /5)
GOSUEB 24150 ' ACTUALIZAR FORMATOE
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130¢C0
13050
13100
13150
13200

13250
13300
13350
13400

13480
13500
13550
13600
13650
13700
13780
13800

138350

13500
13950
140060
14030
14100
141350

14200
14250
14300
14350
14400
144350
14500
14550
14600
14650

124700
147350
14800
14850
14900

14950

15000
15030

RESTIDENTES
=1
SDLEN%=CVI{MIDs(SHs{(K>,5,2)>
RVLEN®=CVI(MIDS({SHsS(K)., 7,23
OVLEN%=CVI(MIDS(SHS(K), 9,23
OCs="": IF OVLENS>RVLEN% THEN

0Cs=MIDs( SCDATAS( K) , RVLENS%+1, OVLENS—RVLEN%)

COLOR COLPANI1, COLPAN2

WHILE I < SDLEN%

J=I:J1=I+1:J2=I+2: 33=1+3

LOCATE ASC(MIDsS{SCDATAS{K)>,J, 1)),
ASC(MIDS(SCDATAS(KY,J1, 1)

PRINT MID&(SCDATASC(K),J3, ASC(MIDS( SCDATAS(K) ,J2, 1))

I=T+3+ASC(MIDS( SCDATAS( K) , J2, 1))
WEND
COLOR COLINP1,COLINPZ
IN%=1
WHILE I < RVLEN%
J=11J1=T+41:J2=142:J3=T4+3: J4=1+4: J5=1+5
LOCATE ASC(MIDs(3SCDATAS(K),J2, 1)),
ASC{MIDs({ SCDATAS(KY ,J3, 12>
IF (1 AND
ASCCLEFTS( RVS{ ASC{ MIDS{ SCDATAS(K) ,J4, 1)) ), 1Y)
THEN GOTO 14050
Ss=MIDsS{ SCDATAS(K),J5, ASC{MIDs{ SCDATAS(K),J1, 1))
I=I+A8C(MIDs( SCDATASCK) ,J1, 1))
GOTO 14100
SS=SPACES({ ASC( MIDS{ SCDATAS(¥X>,J1, 1)
PRINT Ss;

INSC INRY=MIDsS( SCDATAS( K}, J, 1) +MIDS( SCDATAS(K) , J1, 1D

+MIDS( SCD ATAS(K) ,J2, 1) +MIDSC SCDATAS(KY ,J3, 1D
+MIDS( SCDATAS(K) ., J4, Ly +"0 "+S8sS: INR=IN®+1

I=1+5

WEND

RETURN

' INGRESO DE DATOS

I=1; EQI=0

WHILE EOI=0

COLOR COLINP1,COLINEZ

oN KE¥( 1) GOSUB 29350 ' TRANSMITIR
ON KE¥(2) GOSUB 259700 ' LIMPIAR CAMPOS
ON KEY(3> GOSUE 30430 ' BORRAR LA PANTALLA
d ( REGRESA 2 LAZO PRINCIPAL)
CN KEY(5) GOSUBE 30700 ' IMPRIMIR L& PANTALLA

I I=IN% THEN I=1:KEY¥(1l) ON
DEF SEG=&HEBEOOO
SQQS: LA
FOR SIR=ASC(MIDS(INS(I),4,1)) TO
ASC(MIDs( INS(I), 4, 1))+ASC(MIDS(INSCIY, 2, 1))

SQNS=5QQs

+CHBRS( PEEX(-—-32768! +2*(80%( ASC(MIDS(¢ INS(I),3, 1))—-1)

+HSI%—1>)))
NEXT SI%
IF LEN(SQQRs) >0 THEN I RIGHTS(SQOS, 1)=" " THEN
SNOs=LEFTs( SQNs, LEN(SQRSY —1): GOTO 15050
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15100 QQS=MIDSC INS(I),7)
15150 QOS=5S00S
15200 IF LEN(QQS) >0 THEN IF RIGHTS(QQs, 1y=" " THEN
QOS=LEFTS( QQS, LENC QQS) —1) : GOTO 15200
15250 IF QQs=SPACES(LEN(QQS)) THEN QQs=""
15300 II=2ASC(MIDS(INS(I),3, 1))
15350 JJ=ASC(MIDS( INS(I), 4, 1)) +LENC QQS)
15400 LL=3SC(MIDS( INS(I), 2, 1)) ~LEN( Q0S)
15450 MIDS( INSCI),6, 1)="0" :
15500 RV1=2SC(LEFTS( RVS( ASC(MIDS( INS(I),5,10)), 1))
15550 LOCATE 24, 1: COLOR COLINP1+16,COLINE2
15600 MODULOS="INGRESAR DATA": KEY(2) ON:KEY(3) ON
;KEY(4) ON:KEY(S5) ON:KEY(6) ON
15650 IF RV1>191 THEN PRINT "ALFA-NUM";:
COLOR COLINP1,COLINP2: GOSUB 25000:
GOTO 16100 ' INGRESAR ALFA-NUY
15700 IF RV1)127 THEN PRINT "ALFA "o
COLOR COLINP1,COLINP2: GOSUB 25850:
GOTO 16100 ' INGRESZR ALFA
15750 IF RV1>111 THEN PRINT "MMDDAA ";:
COLOR COLINP1l,COLINP2:GOSUB 27650:
GOTO 16100 ! INGRESAR FECHA 1
15400 IF RV1>103 THEN FRINT "DDMMAA ';:
COLOR COLINP1,COLINP2:GOSUB 27950:
GOTO 16100 ' INGRESAR FECHA 2
15850 IF RV1)>95 THEN PRINT “AAMMDD ";:
COLOR COLINP1,COLINP2:GCSUB 28250:
GOTO 16100 ' INGRESAR FECHA 3
15800 IF RV1>87 THEN PRINT "CLAVE ";
; COLOR COLINP1,COLINP2: GOSUB 25000:
GOTO 16100 ' INGRESAR CLAVE
15950 IF RV1>79 THEN PRINT "PASSWORD":
: COLOR COLINP1,COLINP2:GOSUB 26750:
GOTO 16100 ' INGRESZR PASSWORD
16000 IF RV1>71 THEN PRINT "CUENTA ";:
COLOR COLINP1,COLINFZ:GGSUB 29000:
GOTO 16100 ' INGRESAR CUENTA
16050 IF RV1>63 THEN PRINT "NUM "
COLOR COLINP1,COLINP2:GOSUB 26750:
GOTO 16100 ' INGRESAR NUM
16 100 WEND
16150 RETURN
16200 ' COMUNICACIONES
16250 KEY ¢ 1) OFF
16300 USsS=CHRs(31):Qs=""
16350 IOBS=HDRS+QS
16400 FOR I=1 TO IN&-1
16450 IOB3=IO0BS+LEFTS( INS(I), 1) +MIDS( INS( I),7) +USS
16500 NEXT I
16550 IOBs=I0B$+CHRS( 3) +CHRS(255)
16600 CALL STRTOM( IORS) ' ENVIZR AL DRIVER
16650 LOCATE 24,1: PRINT "COMM "
16700 DEF SEG=DRIVERSEG
16750 LOCATE 24, 11: COLOR COLPAMI1,COLP2N2: PRINT SPACES(70);
16800 IOBS=SPACES(S512)
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16850

16300
16850

17000
17050

17100
17130
17200
17250

17300

17350
17400
17450
17500

17550
17600
17650
177G0
17750

17800
17850

17900
17950

18000
18050
18100
18150

18200
18250
18300
18350
18400
18450
18500
18550
18600
186350
18700
18750
18800

18850
18900
18950

POKE 0.2 ' "ENVMSGT INFORMAR AL DRIVER
QUE ENVIE
POKE 1.2 ' ACEPTE SELECCION
POKE 5.0 ' PONER O EN STATUZ DE LA
COMUNICACION
I=0
IF PEEK (5)>31 THEN I=18C00 ELSE I=I+1 ' __  VER
STATUS( 32 ES QXD
IF I ¢ 18000 THEN GOTO 17050 ' BIGA EN LAZO
POKE 0,1 ' NU EXISTE MENSAJE
POKE 1,1 ' NO ACEPTE SELECCION

IF PEEK (5)<3Z THEN {s="error en camunicaciones'":
GOSUB 18900: S0UND 930, 13:V0=1: GOTO 17550
CALL MTOSTE( IQOBs): J=INSTR{ I0Bs, CHRS( 3> ' RECIBIER
DEL DRIVER
IF J> 0 THEN IOB&s=LEFTs{ ICEs.,J>
ULs=MID&{ I0OBs, 6, 13

GOSUB 17600 ! PROCESAR MENSAJE DE CENTRAL
IF VO=0 THEN IF ULs<{>"A" THEN POKE 0, 1l:FPOKE 1,2:
POKE S,0:GOTO 17000 ! GOUTO RECIBIR ¢

NO ES EL ULTIMO MENSAJE)
RETURN
’ PROCESAR MENSAJE DE CENTRAL
I0OBs = MIDS(IOBS,6) ' eliminar encabezado
IF LEFTs¢ IOBs, 1> = CHR&(31)> THEN IOB&=MIDs(IOQOB&,2)
IF RIGHT={ I0Bs, 1) = CHR&(31) THEN
IOBs=LEFT%({ IOES, LEN( I0Bs)—1)
X=INSTR( IOBs,CHRs(31)>:IF X=0 THEN X=LEN{ IQOBs)+1
IF LEN(IQOBsS}<{ >0 THEN QS=MIDs(I0Bs,2,¥X-2):
FCs=LEFT=( I0Bs, 1) ELSE RETURN
IF Vv0=0 THEN GOSUB 18050 ' PROCESER 1 FC
IF V=0 THEN IF X=LEN(IOB&>+1 THEN IUOEsS="" ELSE
IOBs=RIGHTS( I0ES, LEN( IOBSs) —¥): GOTO 177Q0
RETURN

PROC 1 FC

IF LEN(Qs) =0 THEN Qs=" "

IF FC5=CHRs( 113> THEN VO=1:3500UND 930, 13: RETURN
' FC 71 (VOIDY

IF FCs=CHRs( 337 THEN GOSUE 18900: RETURN '_FC Z1
IF FCs=CHR&( 34> THEN GOSUB 19100: RETURN 't FC 22
IF FCs=CHRs( 33) THEN GOSUR 19350: RETURN ' FC 23
IF FCs=CHRs(36) THEN GOCSUB 20050: RETURN ' FC 24
IF FCs=CHRS(37) THEN GUZUB 20350:RETURN __FC 25
IF FCs=CHRs(38) THEN GOSUE Z0S500:RETURN FC 26

IF FCS=CHRS(48) THEN GOSUB 20800: RETURN tPC 30

IF FC%=CHRs(49) THEN GOS5UB 20950: RETUERN __¥FC 31
IF FCs=CHR=(32) THEN GOSUR 2 1400: RETURN _ _FC 34
IF FC&s=CHR=(Z4) THEN GOSUB 21950: RETURN __FC 386
IF FCs=CHRs( 55} THEN GUOSUB 2Z550: RETURN ' FC 37
IF FCs=CHRS(56) THEN GO3UB 23000: RETURN ' FC 38

VO=1: Q&="FC NOQ SOFORTADO "+HEXS(ASC(FCs)):
GOSUB 18300:! RETURRN

RETURN

! FC 21: PRESENTAR DATO EN LINEA 24

LOCATE 24, 11:COLOR COLOUTI1,COLOUTZ: PRINT SPACES(70);
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19000 LOCATE 24,11: PRINT Qsz;
19020 RETURN
19100 ' FC 22: PRESENTAR UNA PANTALLA ASOCIADZ A UNA TRAN.
19150 IF LEN(QsSY < 4 THEN LOCATE 23.11:
PRINT "fc22, numerc de transaccion errada”;:; RETURN
19200 CTHR=VAL{ LEFTS( Q5,42
15250 GOSUB 12150: IF VO=0 THEN GOSURBR 12750
19300 RETURN
19350 ' PC 23: LLENAR DESDE UN CAMPO DE SALIDA DADO
19400 IF LEN(Qs%} < 2 THEN LQCATE 23, 11l:
PRINT "£c23, longitud =rrada”::RETURN
19450 IF VAL(LEFTS{((Q&.2)> = 0 OR
VAL(LEFTs5(Qs,2)> > LENCOCS? /3 THEN LOCATE 23, 11:
COLOR COLOUTI1,COLQOUTZ:
PRINT "fcZ23: numero de campo errado’;:RETURN
19500 Wls=VAL(LEFTS((3S,22):0Qs=MIDs( 0%, 3)
13550 0Cls=MIDS(0Cs,3*%(W1%—1)+1)
195600 COLOR COLOUT1.COLOQUTZ
19650 WHILE LEN(Qs) > O
19700 LOCATE ASC(MIDs{0C1s,.2,12?,ASC(MIDS(0C1s,3, 1)
18750 IF LEN(QS) CASC(MIDs(0C1s., 1., 1)) THEN
Q&E=Qs+SPACES( ASC( MID=( 0C1s, 1, 1)) -LEN{ Q5>
19800 PRINT MIDs(Q5, 1-ASCI(MIDS(0CL1s, 1,122
19850 IF ASC(MIDS(0C1s, 1, 1)) »=LEN((Qs) THEN Qs=""
ELSE Qs=MIDs(Qs, 1+ASC(MIDS(OC1s, 1,122
18900 IF LEN(OC1s) >3 THEN 0C1s5=MIDS(0QC1s,4) ELSE Qs=""
19950 WEND
20000 RETURN
20050 ' FC 24: DISPLAY EN LINEA N,POSICION M
20100 IF LEN(QsS) < 4 THEN LOCATE 23,11:
PRINT "fcZ4, campo muy corto”;:RETURN
20150 IF VAL(LEFTS(Qs,.2)> 2 24 OR VAL(LEPTS((Qs,2))=0 THEN
MIDsS(Qs, 1,2)="22"
20200 IF VAL(MIDS(Qs,3,.2)) > 76—LEN(Qs) OR
VAL(MIDS((Q5,3,22 =0 THEN MIDS((Qs,3,2>="01"
20250 LOCATE VAL(LEFTS(Qs,2)), VAL(MIDS(QS,3,.2) 2
COLOR COLOUT1,COLOUTZ: PRINT MID=(Qs,5);
20300 REBTURN '
20350 ' FC 25: BORRAR CAMPOS DE LA PANTALLA
20400 GOSUE 29700
20450 RETURN
20500 ' fc 26: borrar desde linea n a linea m
20550 IF VAL{(LEFTsS(Qs,.2)> = 0 OR
VAL(LEFT&( Q5,202 2 VAL(MIDS(Q&,.3-22) OR
VAL{ MIDS(QS,3.,2)) > 21 THEEN LOCATE 23,11:
PRINT "fcZ6: numero de lineas errados'! ! RETURN
20500 FOR W1=VAL(LEFTsS(Qs,.2)) TO VAL{MIDS(QS,3-.2)2
20650 LOCATE W1l%, 1l: PRINT SPACES(&80);
20700 NEXT W1l%
20750 RETURN
20800 '
20820 GOSUB 9930
20900 RETURN
20930 ! FC 31: IMFRIMIR UNA LINEA
21000 ON ERROR GOTO 21250

FC 30: IMPRIMIR L& PANTALLA

121



21050 COLOR COLINF1+16,COLINPZ: LOCCATE 24, 1: PRINT " IMPRESOR":

21100 LPRINT Qs

21150 ON ERROER GOTO 20850

21200 RETURN

212=0 ¢

21300 GOSUB 31100

21330 IF Is="X" OR Is="x" THEN RESUME 21150 ELSE RESUME

21400 FC 34: AVANZAR N LINEAS

21430 ON ERROR GOTO 21800

21500 I=VAL{LEFTS({ Q5,22

21550 IF I=0 OR I » &0 THEN I=1

21600 COLOR COLINP1+16,COLINPZ:LOCATE 24, 1: PRINT " IMPRESOR":

21850 FOR J=1 TO I:!:LPRINT CHRE=( 10):NEXT J

21700 ON ERROR GOTO 30830

21750 RETURN

21800

21850 GOSUB 31100

21900 IF Is="X" OR I%="x" THEN RESUME 21700 ELSE RESUME

21950 ' FC 36: PONER CAMPO EN POSICICON —N— E IMPRIMIR LINEA

22000 ON ERROR GOTO 22400

22050 IF VAL(LBFTS(Qs,.32) » 215—-LEN(QSs) THEN
MID&S( =, 1,32 ="001"

22100 MIDsS(QQs, VALK LEETS(QS, 323 )=MIDS(Qs, 4)

22150 COLOR COLINP1+16.,COLINFP2:LOCATE 24, 1: PRINT "IMPRESOR";

22200 LPRINT QQs

22250 QQs=5PACES(Z210)

22300 ON ERROR GOTO 30850

22350 EEBETURN

22400

22450 GOSUB 31100

22500 IF Is="¥" OR Is="x" THEN RESUME 22300 ELSE RESUME

22550 FC 37: AVANZAR PAGINA

22600 ON ERROER GQTO 22830

22650 COLOR COLINP1+16,COLINPZ2: LOCATE 24, 1: PRINT "IMPRESOR";

22700 LPRINT CHRs( 12);

22750 ON ERROR GOTO 30850

228C0 RETURN

22850 ON ERRUR

22900 GOSUB 31100

22950 IF Is="X" OR Is="x" THEN RESUME 22750 ELSE RESUME

23000 ' FC 38: IMPREEION NORMAL

23050 ON ERROR GOTO 23300

23100 COLOR COLINP1+16,COLINPZ: LOCATE 24, 1: PRINT "IMPRESOR";

23150 LPRINT CHRs( 18);:WIDTH "LPT1:7, 132

23200 ON ERROR GOTO 30850

23250 RETURHN

233C0 ' _

2335C GOSUR 31100

23400 IF I&a="%" QR Is="x" THEN RESUME 23200 ELSE RESUME

23450 ' ON ERROR

23300 GOZURBE 31100

23550 IF 1Is="X" OR Is="x" THEN RESUME 23800 BELSE RESUME

23600 ACTUALIZAR TRANSACCIONES RESIDENTES

23650 THN%=TN%+1

23700 IF LEN(RTs}>=2350 THEN GOSUB 23900

ON ERRUR

ON ERROR

ON ERROR

ON ERROR
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23750

23800
23850
23900
233930
24000

24030
24100
24150
24200
24250
24300

24350
24400
24450
24500
24550

24600
24650
24700
24750
24800
24830
24900
24950
25000
250350
23100
25150
235200
25230
22300

233350

235400

25430
25500
253530
25600
25650

25700
23730

IF XK=0 THEN RTS=RTS+CHRS(255)+MKIsS(CT%) +MKIS( TN%):
K=LEN(RTS) /5; GET #4,TT%: DEFTRANS( K)=DEFTREANDS

MIDsS(RTS, 5% (K—-1)+4,2)=MKIs( TN%)

RETURN

' BLIMINAR UNA TRANSACCION RESIDENTE

FOR I=1 TO 50

IF CVI(MIDS(RT&S,3*%( I-1Y+4,2)) ¢ TN%—49 THEN
HIDS(RT&, 5%( I—-1)+1,3)=RIGHTS( RT%,5) : RIS=LEFTS{ RT&,245)

NEXT I

EETORN

' ACTUALIZAR LISTA DE FORMATOS RESIDENTES

SN%=SN%+ 1

IF LEN(STS)=100 THEN GOSUB 24450

IF K=0 THEN RES=R3S+CHRS(Z255)+MKI&{ 5C%) +MKI&( BN%)
K=LEN(RSS?>/5: GET #1,5C%: 5HsS(K)=SDHs:
SCDATAS( K)=8Ds: IF CVI{MIDS(SHS(K),3,22) >0 THEN
GOSUE 24700

MIDS( RES., S*( K~1)+4,2)=MKIS( SN&)

RETURN

ELIMINAR FORMATCS RESIDENTES

FOR I=1 TO 20

IF CVI(MIDs(RES, 3*(I—-1>+4,2)> < BN%—-19 THEN
MIDS{R3%5,5%(I—-1)+1,5)=RIGHT&{ RS&5,5}:
RSs=LEFTS( R55,95}: SCDATAS( I)=5CDATAsS( 2 0):
SCDATA&( 207 =""

NEXT I

RETURN

' LEER SIGUIENTE RECORD

SCREN=CVI(MIDS(SHS(K>,3,2)?

WHILE SCRRN <> O

GET # 1, SCREN

SCDATAS( K) =3CDATAS+EDS

WEND

! INGRESAR ALFA-NUMERICO

LOCATE II,JJ.1 ’

IF LL>0 THEN PRINT " ":;:LOCATE II.JJ.1
IF VO>U THEN RETURN
Qs=INKEYS
IF LEN (Q%)=0 THEN GQTO 25150
IF LEN(Qs)=2 THEN Q&=RIGHTS((QsS, 1) ELSE IF ASC{{QS) (> 8
THEN GOTO 25500
IF QS=CHRS(75) OR ASC(Qs) = 8 THEN IF LEN(QQs) >0 THEN
LL=LL+1:JJ=JJ~1: QN&=LEFTS( QNs, LEN( QQS) —1) :
KEY( 1) OFF:GQT0 25050 ELSE BEEF: GOTO 25050
IF Q3=CHRs{(72) THEN IF I>1 THEN
INS¢ I)=LEFTS( INSCI),5y+"0"+0Q0s: I=I-1: GOTO 25800
ELSE BEEP: GOTO 25150
BEEP: GOTO 25150
IF ASC({Qs)=13 THEN GOTC 25750
IF LL=0 THEN BEEF:GOTO 25050
IF ASC(0Qs)<32 OR ASC((QsS) »128 THEN BEEP: GOTO 25050
LOCATE II,JJ:IF RVl » 191 THEN PRINT Q5; ELSE
PRINT '*";
QOs=0Ns+0s: JJ=JJ+1: LL=LL—1: IF LL»>0 THEN GOTOC 25050
INS( I)=LEFTS( INS( 1), 5)+"1"+00s: I=I1+1
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25800
25850
25900
25950
26000
26050
26100
26130

26200

26250

26300
26350
26400
26450
263500
26550
26600
266350
26700
26750
26800
268350
26900
26950
27000
270350

27100

27 150

27200
27230
27300
27350
27400
27450

27500
273550

27600
27650
27700
27750
27800

27850

RETURN

’ INGRESAR ALFA

LOCATE II.JJ-1

IF LL>0 THEN FRINT " ";:LOCATE II.JJ.1

IF VO>0 TEEN RETURN

Q5=INKEY5

IF LEN ({3s)=0 THEN GOTO Z&00O0

IF LEN(Qs?=2 THEN Q5=RIGHTS({S.1) ELSE IF ASC{(Qs) <> 8
THEN GOTO 26330

IF 0Os=CHRs(75> OR ASC(Qs) = 8 THEN IF LEN(QQS) >0 THEN

LL=LL+1:JJ=JJ-1: ON&=LEFTS Q0&, LENC( QOS)—1) L KEY( 1) OFF:

GOTO 23900 ELSE BEEF: GOTO 23900

IF Q5=CHR&(72) THEN IF I>1 THEN

INSCI)=LEFTsS( INSCIY, 32+"0"+00s: I=1—-1: GOTO 26700 ELSE

BEEP: GOTO 26000

BEEEE: GOTO 26000

IF ASC({s)=13 THEN GOTO Z66S0

IF LL=0 THEN BEEP: GCTO 23900

IF A5C( Qs <32 0OR ASC(0s) >122Z2 THEN BEEF: GUTO 23900

IF A5C(Qs) »32 AND ASC(Qs) <64 THEN BEEP: GOTO 25900

LOCATE II,JJ:PRINT 0s5;

O0s=00s5+0s: JJ=JJ+1: LL=LL-1: IF LL>0 THEN GCTO Z3900

INS( I)=LEFT&C INS( I),3)+"1"+005: I=1+1

RETURN

INGREESAR NUMERICO

LCCATE II,JJ.,1
IF LL>0 THEN PRINT " ";:LCCATE II,JJ.1
IF V0O>0 THEN RETURN
O5=1INKEYS
IJF LEN (Qs)=0 THEN GOTO 26900
IF LEN(Qs)=2 THEN Q&=RIGHTS({0=.,1) ELSE IF ASC(0Qs) <> 8
THEN GOTO 27300
I DsS=CHRs(7353) OR ASC(Qs) = & THEN IF LENC(QOs) >0 THEN
LL=LL+1: JJ=JJ-1: QOs=LEFTs(QQs, LEN( Q%> --1) : KEY( 1> 'OFF:
GOTO 2680C ELSE BEEP: GOTC Z6200
IF Qs=CHRs(72) THEN IF I>1 THEN
INS( I)=LEFTS(INS(I>).35)»+"0"+QQs: I=1—1: GOTO 27600
ELSE BEEF:; GOTO 26900
BEEP: GOTO 26300
IF LEN ((Qs)>=0 THEN GOTO 26900
IF ASC((Qs)=13 THEN GOTO 273350
IF LL=0 THEN BEEP:GOTO 26800
IJF ASC((Qs)<48 OR ASC((&s) »57 THEN BEEP: GOTO Z6E0C
LOCATE II,JJ:IF RV1 > 79 AND RV1 ¢ 88 THEN PRINT "%'";
ELSE PRINT 0%
QOs5=0Ns+0s; JJ=JJ+1: LL=LL-1: IF LL>C THEN GCTO 2680C
INSC I)=LEFTS( INS(I),.5)+"1"4+Q0s: I=1I+1: IF VAL(QQ%) {30000
THEN O%=VAL(JQs?
RETURN
' INGRESAR FECHA 1 MMDDAA
GOSUB 267350 ! INGRESAR NUMERICO
IF Os=CHRS(72) OR V0>0 THEN RETURN
IF LEN(QQOs) = & THEN
Q0s=MIDS( QNs, 5, 2y HMIDS(QOS, 1,2 +MIDS( QRS 3,22
GOSUB Z285C0 ’ val fecha
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27500
27850
28000
28050
28100

281350
28200
28250
28300
28350
28400
28450
28500
28550
28600

28650

28700

28750
28800
28850
283900
28950
29000
29050
29100
29150

29200
29250
29300
29350
29400

29450
29300
2933

29600
29650
29700
29750
29800
29850
29900
29850

30000
300850
30100
30150
30200
30230

RETURN
! INGRESAR FECHA 2 DDMMAA
GOLUEB 26750 ' INGRESAR NUMERICO
IF Qs=CHR<(72) OR V0O>0 THEN RETURN
IF LENt(QRs) = 6 THEN
QOS=MIDS{ QR&, 3, 2 +MIDS( Q05, 3, 2) +MIDS( OGS, 1, 2)

GOSUE 283500 ! val fecha

RETURN

' INGRESAR FECHA 3 AAMMDD
GOSUEB 26730 ! INGRESAR NUMERICO

IF Q5=CHRS(72) OR V0>0 THEN RETURN

GOSUB 28500 ! val fecha

RETURN

! VALIDAR FECHA

IF LENCQQS) <> 6 THEN GOTO 28850

IF VAL(MIDS{ GRS, 3,2)) = 0 0OR VAL{MIDS(QQsS,.3.,2) » 12
THEN GOTO 28850

IF (VAL{MIDs{ Q0S,1,2)) MOD 4) = O THEN NDM®(2) = 29
ELSE NDM%(2) =28

IF VAL(MIDsS(QQS, 5,222 = 0 OR VAL{MIDS(QOS.5.2)) >
NDM®%({ VAL{ MIDs( QQ&, 3,222 THEN 288350

LOCATE 24, 11: PRINT SPACEs(70);

RETURHN

I=I-1

LOCATE 24, 11: PRINT "fecha errada™;: BEEP

RETURN '

INGRESAR CUENTA
GOSUB 26750 ’ INGRESAR NUMERICO
IF QS=CHRs(72) OR V0>0 THEN RETURN

CDV=0: LOCATE 24, 11: COLOR CQLQUT1.COLOQUTZ:
PRINT SPACE=(70); '

FOR I®=1 TO LEN(QDs)

CDV=CDV+VAL{ MIDs(QRsS, I%, 1))

NEZT I%

IF 10%( INT(CDV/10))=CDV THEN RETURN

LOCATE Z24,11:COLOR COLOUT1.,COLOUTZ:

PRINT "digitec wverificador errado”;:BEEFP
I=I-1

GOTO 29030

END OF INPOT (EMIT

ECI=1
RETURN 144350
! LIMPIAR PANTALLA
FOR I =1 TO 6:KEY( I%) OFF:NEXT I%
COLOR CCLINP1l,COLINPZ2
FOR I®%=1] TO IN%-1
LOCATE ASC(MIDs( INSCI®),3, 1)), ASC{MIDS( INS(I®Y ., 4,1
INS( I%)=LEFTS( INS(I%).,5>+"0"
+5PACES( ASC(MIDS( INSCI®) » 2, 1))
PRINT MIDs( INSCI%».7);
NEXET I%
EOI=1:I=1:V0=1:0s="":KEY( 1) OFF
COLOR COLOUT1,COLOUT2
FOR I®%=1 TO LEN(OCs)> STEP 3
LOCATE ASC(MID&(QC5s, 1+I%, 1), AS0(MIDS(OCS, 2+I%, 132
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30300
30330
30400
30450
30300
30530
30600
30630
30700
30750
30800
30850
303900
30950
31000
31030
31100
31150
31200

31250

313C0
31330
31400
31450
31500
31330
31600
31650
31700

PRINT SPACES( ASC(MIDs( 0Cs, I%, 1)) ;
NEET I%

RETURN

’ BORRAR PANTALLA
FOR I® =1 TO 6:KEY(I%) OFF:NEXT I%
V0=9:EO0I=1

GOSUB 38350

RETURN 144350

! IMPRIMIR FORMATO
GOSUB 9950
RETURN 144530

ON ERROR INIT
PRINT "5Y¥5TEM ERROR"™ ERR ERL

FOR I=1 TC 15CQ0:NEXT I

RESET
RETUEN 350
f

error en impresora

COLOR COLP&N1,COLPANZ
IF BRR<>Z4 AND ERR<>2Z5 THEN LOCATE 24, 1:

PRINT "error en la impresora';: Is5="X":RETURN
LOCATE Z3. 1:

PRINT "lz impresora no esta lista "
LOCATE 23,40: FRINT "reintento (r’.cancel?(x’) *";
LOCATE 23.066: Is=INKEYS
IF LEN(Is>=0 THEN 31350
LOCATE 23, 1: PRINT SPACES(80);

IF Is="x" OR Is="X" THEN RETURN
IF Is="r" QR Is="R" THEN RETURN ELSE GOTO 212350
' ERROR &L IMPRIMIR EL FORMATO

GOSUE 31150
IF Is="X" QR Is="x" THEN RESUME 10700 ELSE RESUME
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driver de

comunicacibn desde el driver, se

Las rutinas gue permiten transaferir el mensaje al

comunicaciones. ¥ recibir los mensajes de

incluyen a continuacibn.

e Nk W

.

e

ESTE PROGRAMA FORMA PARTE DE LA TESIS DE GEADC DE
ALBERTC ANDRADE VAREA.

ESTE PROGRAMA ESTA FORMADO PCGR DOS RUTINAS: LA

PRIMERA ( STRTOM? PERMITE MOVER DATOS DESDE UN STRING DE
BASIC A UNA LOCALIZACION DE MEMORIA ESTABLECIDA. LA
SEGUNDA (MTOSTR? PERMITE REALIZAR LO CONTRARIO.

ESTAS RUTINAS SON LLAMADAS POR EL PROGRAMA PRINCIPAL
PaRA COMUNICARSE CON EL DRIVER DE COMUNICACION, PARA
ENVIARLE DATOS Y PARA RECIBIR DATOS

Me me WE W

CODE SEGMENT BYTE PUBLIC 'CODE'
ASSUME CS: COLE
; MOVER EL STRING As DE BASIC A MEMORIA
PUBLIC STRTOM NOMBRE DE LA RUTINA
STRTOM PROC FAR
PUSH BP GUARDAR BP EN STACK
MOV BP,SP CARGAR EN BF EL APUNTADOR A& LA
BASE DEL STACK
MOV BX,LBPJ1+6 DIRECCION DEL STRING DESCRIPTOR
MOV BX, [ BX1+2 BX APUNTA AL PRIMER
CARACTER DEL STRING
PUSH ES GUARDAR BES EN STACK
PUSH DI GUARDAR DI EN STACK
MGV AX, 0
MOV ES, AX
PUSH SI
MOV =1,32H
MOV 2X,B5: 0511
FOP SI
MOV ES, AX ES = 3100H
MOV DI, 50H OFFSET DENTRO DEL SEGMENTO
X1: MOV AL, DS [ BX] LAZQ PARA MOVER EL STRING,
MoV ES:[DIJ, AL EL LAYZQO TERMINZA CUANDO BB
ENCUENTRA
INC X EL CARACTER FFH Q SE HAN
MOVIDO 3512
IRC DI CARACTERES.
CMP DI,250H ES 5127
JE X2 EXIT SI 512
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CMP AL, CFFH ; ES FFH?
JNE ¥1 ; CONTINUE EN L&Z0
XZ: POP DI ; RECUPERE DI
POP ES ; RECUPERE ES
PCP BP ; RECUPERE BP
RET 2 ; REGRESE A BASIC
STRTOM ENDP
PUBLIC MTOSTR
MTOSTR  PROC FAR
PUSH BP ; GUARDAR BP EN STACK
MOV BP, SP ; CARGAR EN BP EL APUNTADOR
; A LA BASE DEL
; STACK
MOV BX,[BPI1+5 : DIRECCION DEL “STRING
; DESCRIPTOR"
MOV BX, [ BX1+2 ; BX APUNTA 2L PRIMER
; CARACTER DEL STRING
PUSH ES ; GUARDAR ES EN STACK
PUSH DI ; GUARDAR DI EN STACK
MOV AX,0Q
MOV ES, AX
PUSH &SI
MOV SI,32H
MOV AX,ES:[SI]
POP SI
MOV ES, AX
MOV DI, 508 ; OFFSET DENTRC DEL SEGMENTO
; EN DONDE
; EMPIEZA EL BUFFER
¥1: MOV AL, ES:[DI] ; LaZ0 PARA MOVER L0OS DAYQS
MOV DS:[BX1,AL ; EL LAZO TERMINA CUANDO GSE
; ENCUSTRE
INC BX ; EL ETX 0 SE HAN MQVIDO 512
; CARACTERES
INC DI
CMP DI,Z50H : SON 512 CARACTERES?
JE ¥z ; EXIT
CMP AL, 03H ; ES ETX
JNE vl ; CONTINUE EL LAZC
v2: PGP DI : RECUPERE DI
POP ES : RECUPERE ES
POP BP : RECUPERE BP
RET 2 : REGRESE 2 BASIC
MTOSTR ENDP
CODE ENDS
END
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4.4 RUTINAS DE COMUNICACIONES
& continuacidbn se incluye un listade del driver de

comunicaciones.

; ESTE PROGRAMA FORMA PARTE DE LA TESIS DE GRADO DE

; ALBERTO ANDRADE VAREA.

; LA FUONCION DE ESTE PROGRAMA ES LA DE ACTUAR COMO UN DRIVER
;. DE COMUNICACIONES DE PROTOCGLG NCR IS0 ASYNCRONICO ESTA
., ROTINA SE EJECUTA AUTOMATICAMENTE CUANDO LLEGA UN CARACTER
; DESDE EL COMPUTADOR CENTRAL O CUANDO UN CARACTER TERMINA
; DE SER ENVIADO POR EL DRIVER.

; LA BJECUCION DE ESTA RUTINA SIEMPRE EMPIEZA EN LA
; REFERENCIA INICIO

; DEFINICION DE CARACTERES DE CONTROL NECESARIOS. SE DEFINEN
; COMO CONSTANTES PARA CLARIDAD EN EL PROGRAMA

EQT EQU 04H ; EOT
ACK EQU 06H ; ACK
NACK EQU 15H ; NACK
STX EQU 02H : STX
ETX EQU 03H ; BTX

; ENQ

ENQ EQU O5H
; DEFINICION DE PUERTOS DEL ADAPTADOR RS-232-C
; NOTA: ESTAS DIRECCIONES DEBEN SER MODIFICADAS PARA

; UTILIZAR EL SEGUNDO ADAPTADOR (COMM2)
PRECTRM EQU 3F8H ; RECIBE/TRANSMITE
PLINST EQU 3EFDH . LINE BSTATUS
PINTENA EQU 3F9H ; INTERRUPT ENABLE
PMODCON EQO 3FCH ; CONTROL DE MODEM
PMODST EQU 3FEH ; STATUS DEL MODEM
CODI SEGMENT

ASSUME CS:CODI, DS: CODI
; CAMPOS VARIABLES

a
r

ORG OH

ENVMSG DB 1 ; BES UNA BANDERA MANEJADA POR EL
; PROGRAMA PRINCIPAL

TIENE UN VALOR DE 1 CUANDO NO

EXISTE UN MENSAJE

PARA SER ENVIADO ¥ UN VALOR DE

2 HAY UN MENSAJE

PARA SER ENVIADO AL PROCESADOR

CENTRAL. ESTA BANDERA LE

; INDICA AL DRIVER SI DEBE

; RESPONDER CON ECT O CON EL

; MENSAJE A UNA SECUENCIA DE

N

N N wa e

.
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; INTERROGACION

RCVFLG DB 1 ; ES TAMBIEN UNA BANDERA
; CONTROLADA PUR BEL PROGRAMA
: ; PRINCIFAL. EESTA BANDERA SIRVE
; PARA INDICAR AL DRIVER
; 51 EL PROGRAMA PRINCIFAL PUEDE
; 0 NO EECIEIR UN
; MENSAJE. TIENE UN VALOR DE 1
; 51 BL PROGRAMA PRINCIPAL ESTA
; OCUGPADO Y NO PUEDE RECIBIR, EL
; DRIVER ENVIARA UN MNACK (COMO
; RESPUESTA A LA SELECCION.
; TIENE UN VALOR DE 2 BSI EL
; PROGRAMA PRINCIPAL ESTA DISPUEST
; A RECIBIR EL MENSAJE,
; EL DRIVER ACEPTARA LA SELECCIOHN.

SELCOD DB 31h ; CODIGO D& SELECCION. EL DRIVER
; ASUME QUE TAl=TAZ=SELl
; DEREIDO A GUE EL DRIVER ES
; DIRECTAMENTE DIRECCIONABLE
; ELL CORIGO DE SELECCION ES DE
; UN S0LO CARACTER. EL CODIGO DE
: SELECCION PUEDE SER MQODIFICADO
; POR EL

SELCODZ LB O ; SEGUNDO CARACTER DE SELECCION
; (NO UTILIZADO?

POLLCOD DB 41h ; GODIGO DE INTERROGAGION. EITE
; CODIGO PUEDE SER
; MODIPICADO PCR EL PROGRAMA
; PRINCIPAL

COMST DB © ; ©TATUS DE La COMUNICACION.
; ESTA BANDERZ INDICA
; AL PROGRAMA PRINCIPAL EL
; STATUS DEL ENVIO ¥ RECEP-
; CION DE UN MENSAJE. PUEDE
; TENER LOS SIGUIENTES
; VALORES: (O5H = SE ENVIO EL
; MENSAJE, BEE ESPERA ACK
> 06H = SE HA INTENTADO ENVIAR

; 3 VECES
; O7H = NO LLEGO ACK NI NACK
H DESDE CENTRAL

10H = SE ENVIO EL MENSAJE ¥ SE
ESPERA SELECCION Y
RESPUESTA

11H = EL DRIVER Y& FUE
SELECCIONADO, SE
ESPERA EL MENSAJE

12H = NO SE PUDO RECIBIR
EL MENSAJE

Z20H = LA COMUNICACION HA

we Ne ws Na wa

e Wa ya we
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DRIVST

BCC

DB

DB

1lh

Ne oNe NE N

Na

r

r

SIDO CORRECTA

ESTE CARACTER CGONTIENE EL

ESTADO DEL DRIVEER,

DEBIDC & QUE LA EJECUCION DEL

DRIVER BS INTERMITENTE

¥TA QUE ESTA GUIADA POR LAS

INTERRUPCIONES, ESTE

CARACTER ES UTILIZADO COMO

MECANISMO DE COMUNICACION

ENTRE 2 EJECUCIONES CONSECUTIVR

DEL DRIVER. EN ESTE CARACTER

SE ALMACENA MEDIANTE UN

CODIGO, LA FUNCION QUE DEBE

REALIZAR EL DRIVER LA

SIGUIENTE VEZ QUE SE EJECUTE.

PUEDE TENER LO0S SIGUIENTES

VALOEES ¥ SIGNIFICADOS:

01lH = DEBE ESPERAR EOT

02H = DEBE ESPERAR POLLCODE O
SELECT CODE

03H = DEBE ESPERAR ENQ
( EOT_POLL_ENQ)

04H = SEBE ESPERAR ACK O NACK
A MENSAJE ENVIADO

O5H = DEBE ENVIAR EL SIGUIENTE
CARACTER DEL MENSAJE

06H = DEBE ESPERAR ENQ
( EOT_SELECT ENQ)

07H = ESPERA STX DE MENSAJE
DE CENTRAL

08H = ESPERA CARACTERES DEL
MENSAJE DE CENTRAL

09H = ESPERA BCC DEL MENSAJE

DE CENTRAL

CAMPU EN QUE TB CALCULA EL BCC
( BLOCK CHECK CHARACTER)
PARA SER ENVIZDO O VERIFICADO

; LAS SIGUIEBNTEE INSTRUCCIONES CONSTITUYEN UNZ TABLA QUE
; CONTIENE LA DIRECCION DE ENTRADAS A RUTINAS ESPECIFICAS
; DEL PROGRAMA QUE PROCESAN CADA UNO DE LOS ESTADOS DEL

; DRIVER.
JESTL DW OFFSET EST1 , RUTINA QUE ESPERA EOT
JESTZ DW OFFEET BESTZ ; RUTINA QUE ESPERA FPOLL O

; SELECT
JEST3 DW OFFSET EST3 ; RUTINA QUE ESPERA EN({ DEL POLL
JEST4 DW CFFSET EST4 ; RUTINA ESPERA ACK O NACK DE

‘ ; CENTRAL

JESTS DW QFFSET ESTS ; RUTINA QUE DEBE ENVIAR EL

; SIGUIENTE CARACTER A CENTRAL
JESTS6 DW OFFSET ESTe& ; RUTINA QUE ESPERA ENQ DE SELECT
JEST7 DW OFFSET EST7 ; RUTINA QUE ESPERA STX
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JESTS DW OFFSET EST8 ; RUTINA QUE ESPERA CARACTERES
» DEL MENSAJE DE CENTRAL

JESTYI DW OFFSET ESTYS ; RUTINA QUE ESPERA BCC DE
; CENTRAL

» OTRAS VARIABLES

ESTDI DW O ; PARA GUARDAR APUNTADOR A BU
NACKT DE O ; CONTADOR Dk NACK EN
; TRANSMISION
ORG 300d
; INICIO DEL PROGRAMA

r

; ALMACENAMIENTO EN STACK DE TODOS LOS REGISTROS QUE SE

; UTILIZAN

INICIO: PUSH AX
PUSH DX
PUSH D&
PUSH DI

; CARGA DEL REGISTRO DS CON LA DIRRECCION INICIAL DEL AREA
; DE DATOS

MOV AX,CS ; SEGMENTO EN QUE SE DEBE
; CARGAR EL PROGRAMA
MOV DS, AX

; CALCULO DE LA DIRECCION DE LA RUTINA QUE DEBE EJECUTARSE

INICIA: MOV AL,DRIVST ; STATUS DEL DRIVER
MOV AH.,O
MOV DI, 56H ; LA TABLA DE OFFSETS ESTA EN OFF3:
ROL AX, 1 ; AX = 2%DRIVST
ADD DI, &X ; DI = 8,10,12,..8TC &SI
: ; DRIVET = 1,2,3,..ETC

; LECTURA DEL CARACTER QUE PRODUJO LA INTERRUPCION

r

MOV DXZ,PRECTREM ; PUERTO DE RECEPCION
; /TRANSMISION (3F8/ZF8)

IN AL, DX ; LEER PUERTO

JMP [DI] . JMP AL CONTENIDO DE DI
: (RUTINA ESPECIFICA)

; ESTADO 1: SE DEBE ESPERAR EOT, SI EL CARACTER RECIBIDO

; ESs ECT
; SE PASA AL ESTADO 2, CASO CONTRARIO EL DRIVER
: DEEE
; PERMANECER EN ESTE ESTADO.
ESTI1: CMP AL, EQT , CCMPARA CCN EOT. AL CONTIENE
; BL CARACTER LEIDO

JE EST11 ; SALTE SI EOT

JMP REGRE ; SI <> REGRESE
EST11: MOV DRIVST,0ZH ; CAMBIE A ESTADC 2

132



JMP REGRE
; BETADO Z2: DEBE ESPERAR POLL 0O SELECT CDLES, SI POLL, CAMBIL
; A ESTADO 3, S5I SELECT CAMEIA A E3TADO ©
EsT2: CMP AL,POLLCOD ; COMPARE CON PQOLL CODE
JNE COMESEL ; 51 ¢» COMPARAR CON SELECT
MOV DRIVST,O03H ; CAMBIE A ESTADO 3
JMP REGRE ; REGRESE )
COMPSEL: CMP SELCOD ; COMPARE CON SELECT CODE
JUE CHAESTI1 ; EBREROE, CAMEIE A ESTADRG 1
; (PUEDE SER POLL DE OTRO
; TERMINAL
MOV DRIVST,O06H ; CAMBIE A ESTADO 6
JMFP REGRE
CHAESTI1: MOV DRIVST,(O1H
JMP REGRE
; ESTADO 3: 51 ENQ DE POLL, DEBE TEASMITIR EOT O MENSAJE
EST3: CMF AL, ENQ
JNE CHAEST1 ; BRECEK, REGRESE A ESTADC 1
CHP ENVMSG,0ZH ; HAY MENSAJE QUE TRANSMITIR?
; 1=NO HAY, 2=51 HAY
JNE SNDEOT ; NO HaY: TRANSMITA EOT

SI HAY MENSAJE QUE TRASMITIR. SE DEEE HACER LO SIGUIENTE:

; —~INICIALIZA CONTADOR DE REINTENTOS DE TRANSMISICN
; ( NACKT) ,
;  — HABILITA INTERRUPCION POR CARACTER TRASMITIDO,
; — SE LEVANTA PORTADORA
; — S8E INICIALIZA EL APUNTADCR AL BUFFER DE TRANSMISION
; (DI>.

MOV NACKT.,OH ; CONTADOR DE REINTENTOS
TRASM1: MOV AL, 2H ; CCDIGO DE INTERRUPCICN FPOR

; TRANSMISION
MOV DX, PINTENA FUERTO Fa&RA HABILITAE INTERRUPCI!

ogT

DX, &AL

CALL SUBIR

MCV
MoV

MOV

ouT
MOV
MOV
MOV
JMP

DI,50H
AL, LDI]

DX, PRECTRM

DX, AL
ESTDI., DI
BCC, OH
DRIVST, 05H
REGRE

HABTLITAR INTERRUPCION POR
TRANSMISION
LEVANTAR PORTADORA PARA TRANSMIT
OFFSET DE BUFFER DE DATGCS
&L CONTIENE SIGUIENTE CARACTER
DEL BUFFER
PUERTO DE RECEPCION ¥
TRANSMISION (3F8)
ENVIC DEL CARACTER
GUARDAR AFPUNTADOR AL EUFFER
ENCERAR BCC
CAMBIAR A ESTADC 5
REGRESO. EL DRIVER EE EJECUTAREA
OTRA& VEZ
CUANDO SE TERMINE LA TRANSMISION
DEL CARACTER
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»ESTADO 5t
RUTINA

; CALCULA EL BCC HASTA ENCONTRAR FFH.,

TRANSMISION DE CARACTERES POSTERICRES A STX.

BESTA

QUE ES PUESTO EN EL

; BUFFER COMNO BANDERA QUE INDICA EL FIN DEL MENSAJE.

ESTS: MOV DX, PRECTRM ; PUBRTO DE TRANSMISION
; Y RECEPCION
MOV DI.,ESTDI FOINTER AL BUFFER
INC DI INCREMENTAR POINTER
MOV AL,LDI] AL CONTIENE AL SIGUIENTE CARACTEER
cupP AL.,OFFH VER SI ES EL ULTIMO
JE MANBCC sI = , ENVIAR BCC
OUT DX, AL ENVIAR CARACTER
XOR ECC., AL CACULAR BCC
MOV ESTDI.,DI ALMACENAR APUNTADOR AL BUFFER
JMP REGRE REGREEO |
; — ENVIO BCC
; — DESHABILITACION INTERRUPCION DE ENVIO DE CARACTERES
; — CAMBIO & ESTADC 4 BAJAR PORTADORA
MANEBECC: MOV AL.BCC CARGAR BCC CALCULADU
OUT DX, AL HNVIAR BCC
MOV DX, PINTENA PUERTO PARA HABILITAR INTERRUPCIC
MOV AL, 1H HABILITAR INTERRUPCION SOLO
POR RECEPCION ‘
00T DX, AL Y DESHABRILITAR POR TRANSMHMISION |

MOV DRIVST.O4H
MOV COMST, O5H
CALL BAJAR
JMP REGRE

r

CAMBIO A ESTADO 4, ESPERAR ACK /N
ESTATUS COM = 5, MENSAJE ENVIADO
BAJAR PORTEZDORA

REGRESO

; ENVIO DE EOT LUEGO DE POLL ¥ LUEGO DE RECIBIR UN ACK

r

SNDEOT: CaLL sUBIR
MOV DX, PRECTRM
MOV AL, EOT
ouT DX, AL
CMP DRIVST, 04H
JNE SECQT
MOV COMST., 10
SEOT: MOV DRIVST.,O1lH
CALL BAJAR
JMP REGRE

SUBIR PORTADORA

PUERTO DE TRANSMISION /RECEPCION
CARGAR EOTC

ENVIAR EOT

COMPARE ESTADO CON £ (ESPERA ACK?
SALTE SI NO ES 4

COMST = 10, ESPERA SELECCION
REGRESK A ESTADO 1. ESPERE EOT
BaAJAR PORTADORA

REGRESE

; ESTADO 4:

ESPERA RECIBIR ACKO NACK A MENSAJE ENVIADO.

; — 8I E5 NaCK INCREMENTA EL NUMERO DE REINTENTOS (NACKT) Y

; SALTA A TRASMITIR NUEVAMENTE EL

MENSAJE. ENVMEG=1

; — SI EL CARACTER RECIEIDO NO ES NACK NI ACK REPORTA STATUS

; 07 ¥ REGRESA & ESTADO 1

EST4:

CMP AL, 2CK
JE SNDEOT

134

MOV ENVMSG,O01lH

ENVMSG=1 ==)> NO HAY MENSAJE
QUE TRANSMITIR

ES ACK 7

ENVIE EOT



CMP AL, NACK

JE TRASMI11

MOV COMST,O7H

MOV DRIVST,O1H

JMP REGRE
TRASMI11: ADD NACKT., 1

CMP NACKT, 3

JE TRASM1Z2

JMP TRAGM1
TRASM12: MOV COMST.,O6H

MOV DRIVST,O01H
JMP REGRE

ES NACK ?

REINTENTE

ERRCR 7, NI ACK NI NACK RECIBIDO
ESPERE EOT

REGRESE

REINTENTOS. INCREMENTE REINTENTOE
TERCERA VEZ?

SI, ABORTE

NO, REINTENTE

TEHRMINE LA COMUNICACION,

ERROR 0O6H

ESPERE EOT

REGRESE

; ESTADO &: SPERA ENQ DE SELECCION

EST6: CMP AL, ENQ ES ENQ ?
JE ESTe1l oK .
MOV DRIVST.OlH ESPERE EOT
JMP REGRE REGRESE
EST6 1: CMP RCVFLG.0Z2H SE PUEDE RECIBIR? RCVFLG = 2
JE ASELE SI SE PUEDE

CALL SUBIR

MOV DX, PRECTRM
MOV AL, NACK
OUT DX, AL

MOV DRIVST, O01H
CALL BAJAR

JMP REGRE

a
I'd

SUBIR PORTADORA PARA ENVIAR NACK
PUERTO DE TRANSMISION Y RECEPCION
MOVER NACK

ENVIAR NACK

ESPERAR EOT

BAJAR PORTADORA

REGRESAR

; 81 SE PUEDE RECIBIR. SE DEBE ENVIAR TAl_TAZ ACK

.
r

ASELE: CaLL SUBIR
MOV AH,OH
ASELEL: MOV DX, FRECTRM
MOV AL, SELCOD
00T DX. AL
MOV DX,PLINST
CHSEL: IN aL,DX
AND AL, 20H

CMFP AL, 20H

JNE CHSEL

INC aH

CMP AH,2H

JNE ASELE]

MOV DX, PRECTRM
MOV AL. ACK

OUT DX, AL

MOV DRIVST.O7H

MOV COMST, 11
CALL BAJAR
JMP REGRE

SUBIR PORTADORA

CONTADOR

PUERTO DE ENVIO/RECEPCION

TAL ¥ Ta2Z SON IGUALES A SELECT C
ENVIAR TAl

CHEQUEAR EL ESTATUS DE LA LINEZ
LEER STATUS

VER SI Sk PUEDE PONER OTRO
CARACTER EN EL

REGISTRO DE TRANSMISION

NO SE PUEDE, LOOP

INCREMENTAR CONTADCR

S1 CONTADOR ES 2 SE DEEE ENVIAR X
ENVIAR TAZ

PUERTO DE ENVIO/RECEPCION

CARGAR ACK

ENVIAR ACK

DRIVER STATUS 7 = BESPERA MENSAJE
{STX) |
STATUS DE COMUNICACION 11.
BAJAR PORTADCORA

REGRESE

-
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;ESTADC 7: ESPERA RECIBIE STX

EST7: CMP &L, s8TX ; BS 5TX
JE RECIE ; 58I, ALMACENAR EN BUFFER
CHMP AL, EOT ; ES EQT
JNE EST71 ;> NO, REGRESE
MOV DRIVST.,0Q2H ; ESPERE POLL O SELECT CODE
EST7 1: JMP REGRE
: — RECIBIO STX: INICIALIZA BCC, INICIALIZA PUNTERO A BUFFER
: (DI
RECIB: MOV DI, 30H ; APUNTADOR A BUFFER

MOV [DI].AL ; MOVE CARACTER RECIBIDO A BUFFER
MOV DRIVST.O08H ; CAMBIE A ESTADO 8
MOV ESTDI.DI > ALMACENE AFUNTADOR
MOV BCC,OH ; INICIALIZAR BCC
JMP REGRE ; REGRESE
;ESTADO 8: RECIBE CARACTERES POSTERIORES A STX HASTA ETX ¥
: CarciLa BCC

ESTS!: MOV DI, ESTDI ; RECUPERA APUNTADOR
INC DI . INCREMENTA APUNTADOR
MOV [DIJ,AL ; MUEVE CARACTER RECIBIDO
Z0R BCC, AL ; CALCULA BCC
CHMP AL, BETX ; ES BTX
JE BESTS ; SI, ESPERE BCC
MOV ESTDI.DI ; NO, ALMACENE APUNTADOR
JMFE REGRE ; REGRESE

; ESTADO 9: ESPERA BCC 5I ES CORRECTO MANDA ACK RCVFLG=1

r

=T9: MOV DX, PLINST , VER STATUS DE LA LINEA

VIEBC: IN AL.,DX ; LBEBER STATUS
AND AL,0Q1H . VER 51 LLEGU UN CARACTER
CMP AL.,O0lH
JNE VIEBC ; NO LLEGO
MOV DX, PRECTRM ; SI LLEGO, HaAY QUE LEER
IN AL, DX . LEER CARACTER
CMP AL, BCC ; ES IGUAL AL BCC CALCULADO
JNE MALME ; NO, ENVIAR NACK
CALL SUBIR ; SI, ENVIAR ACK
MOV AL, ACK ;. CARGAR ACK
MOV DX,PRECTRM ; PUERTO PARAZ TRANSMISION
oUT DX, AL » BNVIAR ACK
MOV DRIVST,C1lH ; ESPERAR ECT
MOV COMST,Z0H ; COMST = 20: BUEN STATUS

MOV RCVFLG,01lH ; RCVFLG= 1., NO SE PUEDE RECIBEIR OT
; MENSAJE HASTA QUE EL PROGRAMA
; PRINCIPAL CAMBIE A 2

CALL BAJAR ; BAJAR LA PORTADORA

JMP REGRE ; REGRESAK

; BEL MENSAJE RECIBIDO ES MALO SE ENVIA NACK
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MALME: CALL SUBIR ; SUBIR PORTADORA

MOV AL, NACK ; CARGAR NACK

MOV DX, PRECTRM ; PUERTO DE TRANSMISION

OUT DX, AL ; ENVIAR NACK

MOV DRIVST.O7H; ESPERE OTRA VEZ EL MENSAJE O
; EBEOT

CALL BAJAR ., BAJAR PORTADORA

JMP REGRE ; REGRESE

, LEVANTA PORTADORA SE CEEQUEA CTS

r

PUBLIC SUBIR

SUBIR PROC NEAR
MOV DX,PMODCON ; PUERTO DE CONTROL DE MODEM
MOV AL, 15 > PRENDER OUT1,00T2,RTS,DTR
oUT DX, AL , QUTPUT
MOV DX, PMODST ; PUERTO DE STATUS DEL MODEM
SUB1: IN AL, DX » LEER STATUS
AND AL,30H ; BSTA DSR Y CTS ARRIBA
CMP AL, 30H
JNE SURB1 ; NO, ESPERE
MOV AX,OZFFH ; TIMER
SUBZ: DEC &aX ; DECREMENTE
CMP AX.,O ; BES O
JNE SUBZ ; NG, LOOP
RET ; REGRESE DE CALL

SUBIR ENDP

;SE BAJA PORTADORA

I'e

PUBLIC BAJAR

BAJAR PROC NEAR
MOV DX, PMODCON ; PUERTO DE CONTROL DE MODEM
MOV AL, 13 ; PRENDER OUT1, OUTZ,DTR, APAGAR RTS
0UT DX, AL ; 0ouUTPUT
RET ; REGRESE DE CALL

BaJAR ENDP

r

; — REGRESO DE L& INTERRUPCION

REGRE: POP DI » RECUPERAR REGISTROS
EOFP DS
pPoOP DX
MOV AL, 64H ; FIN DE LA INTERRUPCION
QUT 20H. AL ; RECONOCER INTERRUPCION
‘POP AX
IRET
FINPROG DB O
LOADER: MOV AX,CS
MOV D5, AX
MOV AH,25H
MOV AL, OCH
MCV DX, OFFSET INICIO
INT 21H
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5.1 INSTALACION Y CONEXIONES.

I:as pruebas se han realizado utilizando un
computador central NCR 9300 trabajando con el sistema

operativo ITX-TRANPRO.

Fl PC se ha conectado a una linea con protocclo NCR
IS0 ASINCRONICO en dos modalidades diferentes: local y

remota.

PRUEBAS DE CONEXION LOCAL.

Para la conexidn local se ha utilizado un cable con

la siguiente configuracibn de conectores.

TERMINAL COMPUTADOR CENTRAL

1 1

2 3

3 2

4 Y 5 g

& 20

7 7

a 4 ¥ 5

20 6
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Las pruebas se han realizado a las siguientes
velocidades de transmisién: 1200, 1800, 2400, 4800 y 9500

bits por segundo.

PRUEBAS DE CONEXION REMOTA

La conexibn remota se realizbd utilizando modems
asincrbnicos a velocidades de transmigsidn de 1200 y 1800
bits por segundo. La configuracibn del cables requerido para

lz conexidn del PC al modem es la siguiente:

TERMINAL COMPUTADOR CENTRAL
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
20 20
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5.2 COMPARACION CON OTRAS ALTERNATIVAS

Las siguientes son las altermativas cue un PC

compatible con los programas producto de esta tesis existen:

a> Bl terminal NCR 7900-3.

b> Un PC compatible con un emulador del terminal NCR 7900-3.

Las dos alternativas son funcionalmente similares.
sin embargo, la segunda tiene la ventaja de gue el equipo
puede ser utilizado como un computador personal cuando no

esta trabajando como terminal.

Los siguientes puntos resumen las ventaljas gue en mi
opinion tiene el PC compatible y los programas producto de

esta tesis sobre el terminal NCR 7900—-3 o su emulador.

TIEMPO DE PRESENTACION DE UN FORMATO DE PaNTALLA,

El terminal NCR 7900-3 es un terminal de limitadas
capacidades, es un terminal gue no dispone de ningun medio
de almacenamiento magnético, y gue tiene una limitada
cantidad de memoria RAM. Para su operacibn requiere gue el
computador central le envie los formatos de pantalla a
traveés de la 1inéa de comunicaciones en un mensaje. Este
mensaje contiene informacibn de los datos constantes del
formato y tambi&n de los campos de entrada y salida. El

computador central debe enviar inclusive los espacios en
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blanco.

Para realizar una comparacibn lo mas real posible.,
se han seleccionado pardmeiros considerados comunes y prome

dios y que son los siguientes:

—~ Un formato que requiere aproximadamente 800 caracteres de
transmision,

— Una velocidad de transmisiotn de 1800 bits por.segundo.

— que existan 8 dispositivos direccionables en la linea de
comunicaciones.,

— que todos los dispositivos direccionables respondan
apropiadamente a la secuencia de interrogacidn.

— gue no exista actividad en los teminales de esa 1llnea.,

— gue no existan errores de comunicacidn en el envio del
mensaje, y

~ gque la respuesta del computador central a la solicitud del

mensaje sea casi inmediata.

Bl tiempo minimo requerido para la presentacibn del
formato en el terminal NCR 7200-3 esta dado por el sumatorio

de lo siguiente:

— tiempo de espera hasta gue el terminal sea interraogado por

el computador central. Este tiempo se ha calculado en 130

milisegundos mediante las siguientes consideraciones:
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— el tiempo gque toma la transmisibn de un caracter
es de 5.55 milisegundos a una velocidad de 1800
kits por segundo.

~ una secguencia.de interrogacibn tiene 3 caractsres.
por lo gue se reguleren 16.66 milisegundos.

— la respuesta & una secuencia de interrogacibn toma
aproximadamente 12 milisegundos.

—~ El terminal debe esperar de 1 a 7 secuencias de
interrogacién hasta gue &1 sea interrogado. El
promedio de interrogaciones gque debe esperar es de
4, En esta consideracibn se asume gque todos los
dispositivos direccionables tienen la misma
prioridad de interrogacién.

— ningun terminal envia o recibe un mensaje durante
este tiempo.

envio del mensaje de solicitud del formato. Este mensaije
tiene 358 caracteres, por lo gque 32.2 milisegundos son
requeridos.

tiempo de proceso en el computador central. Este tiempo es
variable dependiendo de la actividad del sistema en el
momento de la solicitud del formato, sin embargo, para una
primera consideracidn se asume este valor en 1.5 segundos.,
lo cual puede considerarse excelente.

tiempo de transmisibn del mensaje. Los 800 caracteres del

mensaje toman 4.45 segundos.
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De las consideraciones anteriores, se desprende gue
el menor tiempo de presentacion del formato es de
aproximadamente 6.5 segundos. El peor tiempo., sera cuando
todos los terminales de la llnea reguieren enviar o recibir
mensajes al mismo tiempo, y el computador central se
encuentra sobrecargado y sus tiempos de respuesta son altos.
Como ejemplo., consideremos gue existen 8 terminales 7900-3
en la linea, y gque todos solicitan el formato al mismo
tiempo, consideremos también gque el tiempo de respuesta es
de 1.5 segundos, en estas condiciones, uno de los terminales
tendrla el formato en 6.5 segundos , pero el tltimo tendrad

el formato en 8 veces dicho tiempo (52 segundos).

De lo anterior se desprende gue la solicitud de un
formato por un terminal. no solo afecta al operador de dicho
terminal, sino a todos los operadores de todos los
terminales de la linea, ya gue durante la transmisidon del
mensaje (aproximadamente 5 segundes?), ningln otro terminal
puede enviar o recibir mensajes. Tambien se desprende gue el
tiempo de presentacidn de un formato es un tiempo wvariable ¥
dependiente de los recursos de la linea y del computador
central en un momento dado, y gue la wvariacidn puede tener

un rango muy grande.

La presentacibn de un formato de caracteristicas
similares en el PC con los programas producto de esta tesis

toma 1.4 segundos cuando no es reguerido accesar al dicsco

145



flexible, y 2.1 segundos cuando el formato no esta residente
en memoria. Este tiempo es siempre constante ya gue no hace
usc de los recursos del computador central ni de la linea de
comunicaciones. Al utilizar fUnicamente los recursos del PC,
permite gque la linea de comunicaciones pueda ser utilizada
mas eficientemente, y gue los requerimientos del procesador

central por parte de los terminales disminuyan.

VALIDACION DE CAMPOS DE ENTRADA

El terminal NCR 7900-3 no tiene ninguna capacidad de
validacibn de 1la informacibn ingresada por el operador. Para
detectar un error de digitacibn, el operador debe enviar el
mensaje y esperar un minimo de 3 segundos por la respuesta
con la indicaci®n del error dada por el computador central.
En el procedimiento anterior se utilizbd ovbiamente recursos
de la linea de comunicaciones, del computador central y
tiempo del operador del terminal. El PC y los programas de
esta tesis permiten realizar una serie de validaciones
utilizando la inteligencia gque este "terminal” tiene,
evitando asi el envio de mensajes gue tienen errores

simples.
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MEJOR UTILIZACION DE LOS RECURSOS DE COMUNICACIONES

Puesto gque terminal no requiere de la transamisibn
de formatos de pantalla, y gue ademas realiza procesos de
validacisn de los datos ingresados.se reduce sl numerc de
mensajes errbos enviados. Esto reduce también los recursos

gue se reguieren para procesar dichos mensajes.

5.3 SIMULACICN PE FALLAS

Para propbsito de este trabajo. son de interés las
fallas referentes a comunicaciones entre el terminal y el

computador central.

Con objeto de analizar las fallas y generar 1és

mismas, se ha utilizado el siguiente equipo:

TEKTRONIX 834: gue es un analizador de lineas de
comunicacién y gue se ha utilizado para realizar las

funciones de un computador central.

INTERVIEW 3100: gue es también un analizador de
lineas de comunicacidén y gue se ha utilizado como un
DATASCOPE y gue permitibd analizar el resultado de las

diferentes pruebas.

Con la ayuda del egquipo indicado, se resalizarbn las

siguientes pruebas:
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NACK DEL COMPUTADOR CENTRAL A UN MENSAJE DEL TERMINAL

El 8324 de TEKTRONIX realiza las funciones de
interrogacién del terminal, y cuando recibe un mensaije.
responde con un NACK. El driver de comunicacibn, al recibir

el NACK, envia nuevamente el mensaije.

2l recibir un NACK por tercera vez consecutiva,

envia una identificacidn del error al programa int&rprete.

El flujo de mensajes entre el computador v el

terminal., se aprecia en el la figura 5.2-Al.
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L1 B2 102345678 20 PPFET
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Pin2 MARVWUHNEEAINHYLRNIWNDA
= PEPPRT R F I L LAY B0 0 g
pin 3 15
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Copin? WHIFITLSEHELEEGF
i

L pad )
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o
©opind
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O PPRRPRPPHI AT UL LR g
Cpind 5 o»
i
2 DRAADNFNELT
¢

LI I O O B I
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ENVIQC DE UN MENSAJE ERRADO

BEn esta prueba., el computador central, selecciona al
terminal vy envlia un mensaje errdneo (paridad o BCC). El
driver de comunicacicnes, detecta el error y envia un NACK.
Es respecnsabilidad del computador reintentar o dar por

terminada la comunicacibn mediante el envio de un EOT.

La figura 5.2.A2 indica el fluijo de mensaies entra

computador y terminal.
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WL M WPRUEB&FHALPECE
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W '
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gin 2 ]

? | "

il RNTHQADLULBILEH AmMMBRNH
PRUERSFHAL POC IR EPRY

in? e fid

ain 1 : :

g} GRUDPULUEEHENHY RN
EsaPHaL®AICC ! B BE!Y BE

inz ® W ¥ M
T N S

pind NS EIH UMM AN

FIGURA 5.2. A2
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MENSAJE DEL COMPUTADOR SIN ETX

En esta prueba, el computador envia una secuencia de
seleccidn, y luego un mensaje que no tiene un ETX. El driver
recibe el mensaje ¥y 1lo Iignora al recibir el EOT de la

siguiente secuencia de interrogacidmn,

La secuencia de los mensajes puede apreciarse en 1la

figura 5.2. A3
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pind MU GG B G MM BRI R 0d AT M
SPET! ERET! ERET! EAET! EQET! EQET! EQET

-

B i
] d]
pin3 2L @304 2 AT 04 2 MG
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=
~

FIGURA 5.2. A3
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MENSAJE SIN STX

En esta prueba, el computador selecciona al terminal
vy envia un mensaje gue no contiene STX. El driver recibe el
mensaje pero lo ignora al recibir el EOT de 1la siguiente

secuencia de interrogacidn,

El flujo de mensajes entre computador y terminal se

presenta en la figura 5.2. A4,

pin? B4 33 &
IR

find B NRELEQUDIHETTHIRN
i PRUEBRA@ELINSSTIHY

pin 2 B B 4 ik i 4
£l £ ) 1] E ]
pind BEAHGEMAEHAGMANEABUEAGTHA
BT ERET) EGET? ERET! ERET! EQET) EQET!

FIGURA 5.2. A4
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6. CONCLUSIONES Y RECOMENDACIONES

El desarrollo de este trabaijo ha sido muy interesante
vya gue para el mismo ha sido necesario investigar en

diferenes areas:

— protocolos de comunicaciones.,

— microprocesadores.

~ adaptadores de comunicaciones.,

— lenguajes de programacidn,

— redes de procesamiento transaccional en teleproceso.

— sistemas operativos transaccionales,

— sistemas aplicativos transaccionales., y

— necesidades de usuarios para optimizar los recursos de
los computadores centrales y de las lineas de comunica-

cién.

Este trabado incluye tambiin una fase de diselio del
funcionamiente de los programas., de la interrelacidén de los
mismos, de la estructura de archivos, y de la lbgica de los

mismos.
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Como recomendaciones, puedo sugerir las siguientes:

El protocolo NCR ISC ASYNCRONICO es utilizado wunicamente
por equipos de marca NCR. Esto limita la utilidad de este
producto a redes gue tengan computadores de esta marca.
Por esta razbn, deberia analizarse la posibilidad de

utilizacibn de otros protocolos de comunicacibn.

El interfase R5—-232-C no permite 1la conexibn de
terminales en cadena, lo cual es normalmente un requisito
en redes multipunto. Es posikle modificar el interfase

para permitir dicha conexidn.

Pese a que el lenguaje Q—-BASIC tiene un rendimiento
aceptable, no es el mas eficiente, por lo gque el
utilizar lenguajes tales como "C" o PASCAL, permitirian

opbtener un mejor rendimiento.

La tendencia futura es la utilizar redes de alta
velocidad entre los terminales de una localidad.
agrupados en un controlador gque tiene comunicaciones al
computador central, por lo gue el driver de este trabaio
debe ser reemplazado por un driver gue permita 1la

conexidbn a un concentrador local.
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e)

Computadores personales del futuro podran manejar otros

dispositivos, tales como impresoras., lectoras de
caracteres bpticos o magnéticos, lectores de Dbanda
magnetica, etc, por lo gue el diselio de este producto

deberia modificarse para soportar dichos dispositivos.

155



fad)
rEy)

INTERFACE BETWELIN DATA
TERMINAL CQUIPMENT AND
DATA COMMUNICATION EQUIPMENT
EMPLOYING SCRIAL QINARY
DATA INTERCHANGE

\)

«

S

f“.e

5

jey

At

C.

i 4

- Q‘ h\r}:}-‘_) e“\\ ,.ﬁ,a \..' ,

<. {5

e

‘t) o f L=y
N _EL
[Nt forms N

(Revision of MU-7232-3)

o
e e

QCTQERER 1947
(Realfirmed JUNE

1981)

—_ S SN S
Fmpincering Deparimens
P TR N T ,--\_-._\_..IC:' ...\:,:,.: ~ f_:\r:ﬂ{.—‘l_\:.. ﬁ_\
—.‘._"J.‘ll-.—u—--—rlb\-l'i‘\‘ RN VR R R G i bu:.-..-n."“'./lun..u—.\uu-:...‘\-m

S6EL



)
{1 .
0 7
o g 2
A [ ¥l o O~
1 2 ) : ..r_.
IR S B 20y s “
sy n, o S >
= PH 5] ir S I+
(% < 2 =
h T I Loz :
P HY S 5 - b m.w
noR 5 C ;
; ! T ] [ g
ﬂ.l...}v et w.d.r ¥ —— w.
o ha [l K - o )
= ) . : v
{3 o = i 2 &
et r )
SO S &
ety [0 B H
S 8]

R
iz
frar)

“n.“\ ..mu
Pty Gl
&- =1
s -
[ =
P i
m. R

goet



FORLDWORD

This forc word is not & part of DIA Gtendard RS-Z32-C ond has
heen added for Infoxmation purposes only.

This standard is publicshed to provide information relating
to the lntc:face characteristics of existing and now cguip-
ment designed o meebt +the reguircments o©of this standaré.
Co-existing with this standard is EIA Standarxd R5-449,
tocgether with the cuwro“_ versions of RS—QEZ end RE-LZ3.
R5-232~C has long served the usor comm ty in arcas where
specds up to 20 kbit/s and cakle 1cng“ha up to 15 meters (50
feet) are weguined. RE-UHS offers specds up to 2 Mbit/s,
cable lensths up to G0 meters (200 feet) and some additional
functions. See the foreword of RS-44% for additicnal
deotails.

Existing RS-23
oquipwcnt des
iﬁtcro 113

-C cquipment may be Interoporatced with,

cd to meet RE-U44S. Cuidance concerning

may be found in Industrial Eloctronicas
“Application HNWotes on  Interconnection
sing ES~-H49 and RS~-232-C".

1 ot
Dulletin
notwesn

A revision of IS0 International Standaxd IS2110-1980 speci-
fiving the 25 pin connector and asscciated pin assignments
has now beon procossed. The revisien intreduces some  pin
assignment incompatibilities with R5-232-C, due to the
addivion of test features. R5-232-C has nei beoen revised to
fFollow IS0 IS2110-1980. Rather BEBIN Technical Committcos
have pxy repared Industrial Elcctrenics DRullctin IED  #14,
"hpplication Fotes on Loop Test Interface Circuiis using
RS-232~C", as a guide for the joint uzc of RE-222C and tho
tost c;rcuits ~- test indicator, 1eca; locpback and
leoepkack/meintenance test, as shown in IS0 I52110-128C.
CCITT, 1I350 and EIA groups are now working on a “mini”
interface which is intended to srmve as a cormon DTE/DCE
interiace in a wide range of applications inciuling public
data netwerks and puhklic telephone networks.
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I.1 This stundard Is applicablie to (he interconnecticn of dots terminal equipment {DTEY and data
communication eauipment (BCE) employing scral binery™ dota interchange, It defines:

Section 2 — Electrica! Signal Cheracteristics:—
Electricel characterstics of the interchange siznals znd associated circuliry.

Scetion 3 — Intecface Mechanicn! Characteristics:—

Definiticn of the mechanica! charaeteristics of thic interface between the data terniinai

cquipment and the data communication cquipment,

Scetion 4 — Functional Description of fnterchange Circuits:—

Functional description of a2 sct of data, timing and centeol interchange circuits for use
et a digilal 'ntcrf:;c-:: between dota termingd cquipmcnt and dole communicatlion

i

cquipment,
Section 5 — Standazd interfaces for Sclected Communization System Configurations: -

Standard subsets of*snm‘ific i"*crch mge cireuits are defined for o speciiic group ol data

communication system applications.
In addition, the standard includes:

Section 6 — Recommendations and Explanatory Netes .
Seelion 7 — Glossary of New Terms

tions intended to meei (he needs of

1.2 This standard inciudes thirteen gpecific interface configurations i
fiftcen duﬁ:.ud stem avplications. These configurations zre identilicd by type, using aiphabetic
churacters & tn'm.g}: M, In oddition, tvpe 7 ]n 'L cen reserved for applications not covereg by typas A
thrm eit M, znd where the confisuntion of interchiange circuils i to be specilicd, in cach cage, by the

i.3 This standard s anpliceble for use at data gisngliing rotes in the ronge from

upper limit of 20,000 bits ner second.
1.4 This stondard s applicable o= v interchange of daia, timing and copircl signals wien used in
3 t
1

conjunction with clectronic cqeipment, cach of which heos a sinzle common return (signa!l zround),

“Sce seoitos &1,
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that can be inlereotnected st the interface point 1t does pot apply where ciectrical isolation between
1

squiprient on opposite sides of the interface point Is v, uired,
i.5 This standard applies to hoth synchronous gnd nongyneiironous serial binary duta communica-

tion systems,
1.6 This stundard applics to wil classes of data communication service, including:

161 Dedicated leased or nrivate line service, either two wire or Tour wire, Consideration js

given to hoth poini-to-point and muitipoint operation.

1.6.2  Switched neiwork service, cither two-wire or lourwire, Consideraticn is given to
automatic answeriry of calls; however, this standard does nel include 2l of the interchange
circuils required for automatically originating 2 cennce.on, (See EIA Standard RS-366
“intesface Between Pata Tenuinal lzqmpn.cnt and Automatic Calling Equipment for Data

Communication™

.7 The dala set may inchide frunsnitling and receivipg signal cenverters as well as control
functions. Other Munctions, such as pulse regencration, crror control, efe., may or may not be

provided. Bguipment to provide these additional [unctions may be included in the data terminal
eguipment or in the data communication cquipment, or it may be fmpicntented as a separate unit
interpased between the two

1.7.1  Wihen such .uld.uo.m{ functions are provided within the datn temiinal equipment or the
dutr communication -cm.: pmeny, this interface standard shall apply only o the interchoange
cireiits hetween the two classes ol equipment,

1.7.2 0 When .uldmon.nl functions are provided In a separnte unit inscrted between the dats
terming! cguipmient and the daty commuonication cquipment. this standard shall apply to both
sides (the interfzee with the dato terminal equipment and the interfnce witly the datn
communication cquipment — See Section 3.1.1) of such separate unit.

1.8 This standard applies to all of the modes of operation afforded under the system confioura-

i

ticns indicated in Section 5, Standard [nterfzees lor Seiceted Communication System Configurations.

SECTION TWO

2.0 BLECTRICAL SIGNAL CHARATTERIETICS

! Figure 2.1, interchange Bauivaleat Cirenit, shows the clectrical parameters wi !'Lh are specified
in the subsequent poragrphs of this scetion. The cquivaient circuit shown in Figure 201 i< applicable

to ] inderehnngee circuits regardless of the eofepory {deta, Liming, or cotirel) 1o which they belong.

ey glend chcadn i indepemdent ol whiether e Jriver s jevated It Jats contireicasion
ST e R S R T T

L1k
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FICURE 2.1 - INTERCHANGE EQUIVALENT CiRCUIT
V@ is the open-circuit driver voliage.

Rp is the driver internal de resistance.

Cp is the total effeclive capacitance associuted with the driver, measured at the interface paint and
including any cable to the intlerface point.

V1 is the voltage at the interface point.

CL s the total cffective capacitance, agsociated with the terminater, measused at the iniorface point
and inciuding any cable to the interface point.

Rp is the terminator load de resistance.
Ep is the open circuit terminstor voltage (bias).

2.2 The drover on an interchange circuit shall be designed to withstand an ooen circuit, a short
circuit between the conductor carrying that interchange circuit in the interconnecting cable and an

cther conductor in that cabic, or any passive non-inductive iozd comwc"wd hebween that interchanze
circuit and any other interehanpe circuit including Cirr‘uif AT {Simnel Ground), without sustaining
dumage to itgelf or its ossocinted cauipment. The terminzi~r on an interchange circuit shall b

o}

desiened to withstand any inputl glznal within the 25 volt Umit specificd in section 2.6. {scc Sectior
6.6).

2.3 For data interchange circuits, the signal shall be considered in the marking condition when the

voltage (V) on the interchange circuir, measured at the interfzee peint, i more negetive than minug

three volts with respect to Circuit AB (Signal Ground). The signal shall be considered in the spacing

condition when the voltrge (V) is more posgilive than plus three volts with cs; tto circuit AB {see

6.3). The region between nlus thirce voits and minus three velts is defiaed 25 the wition region. The
e

sigeal state is not uniguely gelined when the voliage (V) is in this trensition region,




B

P P

Dunng the transmission of dato, the Carking condition shali be used to denotz the binary state ONE
and the spacing cantition shall he uged to denote the binary state ZERD,

For timing and control interchange circuits, the function shall be considered ON when the voltage
(V) on the interchange circuit is mere positive than plus three volts with respect to circuit AB, ar
snail be considercd OFF when the veltage (V1) is more negative than minus three voits with respect to
Cireuit AB. The function is not uniquely defined for voltages in the transition region beiween plus
tivree volts and minus three volts,

Notation Interchansze Veltage

Negative Positive

Binery State 1 o

Signal Condition Marking Spoeing
Function : OFF ON

This specification neither impliss nor precludes the use of terminator circuits whicl utilive hysteresis
techniqies to enhance their noise immunity; however, the requirements of section 2.5 must also be

satisfie

2.4 The toud impedunce (R and Cy) of the terminator side of an interchange circuit shall have a

ic resistance (R) of not tess than 3000 Ohms, mcosured with an applied vellage not areater than 25
volts in magnitude, nor more than 7000 Ohms, messured with an spplicd voltuge of 3 to 23 volts in
magnitude, The effeetive shunt capuacitance (Cp) of the terminator side of an interchunge cireuit,
mieasured at the interface point, shall not exceed 2500 picefarads. The reactive component of the load
impedance shail not be inductive. The open circuit tenminator voitage (Fp ) shail not exeeod 2 volts in

magnitude. (Sce seciions 0.4, 6.5, and 6.0).

o

—

2.5 The following interchange circuits, where fmplemented. shall he used to detect either a
nower-off condition in the cquipment connected across the interface, or the disconncetion of the
erconnecting cuble:

v
{HIY

Circuit CA {Request to Send)
Circuit CC {Data Sct Ready)

Cireuit OD (Data Terniinul Ready)

Chreredl S04 (Secoadinry Begoienl fo Sendl)

giel
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The power-ofl source impedance of the driver side of these cireuits shalt not he less thun 300 Ohms,
measured with an applicd voltage not greater thun 2 velts in magnitude relerenced to Circuit AB
(Signal Ground). The terminator fer these circuits shall interpret the nower-ofl condition or the
disconnection of the interconnecting cable as an OFF condition. )

2.6 The copen-cireuit driver voltage (Vo) with respect to Circuit AB (Signul Ground) on any
interchange cireuit shall not exceed 25 volts in mugnitude. The source impedunce (R and Cpy) of the
driver side ol an inferchuange circuil including any cable to the interfuce point is not specificd:
however, the combination of Vg and Rg shull be sefected such that 2 short circuit between any two
conductors (including ground) in the interconnecting cable shall not resul! in o current in cxeess of
one-hall ampere. Additionaliy, the driver design shall be such that, when the terminator lead resistance
(IRy) is In thie range belween 3000 Ciung and 7000 Ohuns and the terminuler open circuil voltage (1 )
is zero, the potential (V) at the interfuce point shail not be less than 5 volts nor more than 15 volts in
magnitude (sce section 6.5).

2.7 The characteristics of the interchange signals transmitied across Uie interface point, esclusive
ol external interference, shall conform to Lhe Hmilations specificd in this section. These limitations
shall be satisfied at the interfyce point when the interchange cireuit is ferminated with any receiving
circuit which meets the requirements given in Section 2.4, These limitations upnly to all interchange
signals (Daty, Contro! and Timing) unless otherwise specified,

(1 All interchange signals entering into the transition region shall proceed through the
transition rcgion to the opposite gignul state and ghall not reenter the transition region until
the next significant change of signal condition,

)] There shall be no reversal of the direction of voltage chianpe while the signal 18 in the
transition region.

(3) For Coutrol Interchunge Circuits, the time required for the signa! to pass through the
transition region during a change in state shall not exceed one mitlisecond.

{4) For Data and Timing inlerchange Circults, the time required for the signal to pass
throuzh the transition region shail not exceed one millisccond or four pereent of the nominal
duration of a signal clement on that interchange circuit, whichever is the lesser.

(5) The maximum instantancous rate of voltage change skall not exceed 30 volis per
microsecond.
SECTIGN THREER
3. INTERFACE MECHANICAL CHARACTERISTICS
3.1 The interface between the data terminal cquipment and data communication cquipment is
located at a pluggable connector signal interface point between the two equipments. The female

connector shall be associated with, but not necessarily physically attachaed to the data communication
cquipmen( and should be mounted in a fixed posilion near the data terminat equipment. Thic use of an

RS-232-
Page



extension cable on the data communication equipment is permitted. An oxtension cable with a maie
connector shall be provided with the data {erminal equipment, The use o siiort cables (cach iess than
approximately 50 feet or 15 meters) is recommended; however, longer cables are permissible, provided
that the resulting load capacitance (Cp of Fis. 2.1), measured at the interface point and including the
signal terminator, does nof exceed 2500 picofarads. (Sce section 2.4 and 6.5.)

3.1.1 When additional functions arc provided in a separate unit inserted between the data
terminal equipment and the data communication equipment {Sce section 1.7), the lfemale
connector, as indicated above shall be associated with the side of this unit whigh interfaces
with the data terming] equipment while the extension cable with the mele connector shall be
provided on the side which interfaces with the data communication cquipment.

Pin Number Circuit T Description i
1 AA Protective Ground
2 BA Transmitted Data
3 "BB Received Data
4 CA Request to Send
5 Cn Clear to Send
6 CC Data Set Ready
7 AB Signul Ground (Commeon Return)
8 Cr Received Line Signal Detector
9 — (Reserved for Data Set Testing)
10 - {Reserved for Data Sct Testing)
11 Unassigned {Sce Scelion 3.2.2)
12 SCF Sec. Ree’d. Line Sig. Detector
13 SCh Sec. Clear to Send
14 SBA Seecondary Transmiticd Data
I5 9L Transinission 3ignal Biement Timing (DCE Source)
10 SEB Scecondary Received Data
17 DD Receiver Signal Element Timing (DCE Source)
13 Unassigned
19 SCA Secondary Request to Send
20 CD Data Terminal Ready
21 CG Signal Quality Detector
22 CE Ring indicator
23 CH/CI Datz Signal Rate Selector (DTE/DCE Sourcs) ;
; 2z [BEN Transwmis Signaf Etement Timisg (DTE Source) r
L 23 Unassigned (

Fivure 3.1

Interface Connector Pin Assignimenis
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3.2.1  Pin assipnments listed in Firere 3.1 shall be use d,
. Y
) 3.2.2 0 Pin assipnments for circuits not specifically defined in section - {(Scenection 1L 1) nre
.i" to be made by mutual agreement, Preference shouid be given to the use of unassigned pins, but

_n the cvent that additional pins are required extreme caution should be taken in their sclection.
SECTION FFOUR
FUNCTIONAL DESCERIMTION OF INTERUCHANGE Clirginys

4.1 General

This scetion defines the basic interchange circuits which apply, collectively, to all systems.-
4.1.1 Additional interchange circuits not defined herein, or variations in the functions of the
defined interchange circuits may be provided by mutusl agreement. Sec scctions 2.2.72. and

5.2

4.2 Categorics

L Interchange circuits between data terminal cquipment and data communication equipment fali into
™ . .
~ four general categories.
Ground or Common Return .
Data Circuits
Control Circuits
Timing Circutls
4.2,1 A list of circuits showing category as well as cquivalent C.C.LT.T. identification in
accordance with Recommendation V.24 is presented in Figure 4.1.
" .

ignal Characteristics, Generzl

4.3.1 Interchange circuits transferring duta signals across the interfuce p nt shall hold

marring (binary ONE) or specing {binary ZERQO) conditions for the total nominal duration of
cach signai cicment,

In synchronous systems using synchronous daly communrication equipment, dittortion toler-
ances as specified in RS$-334' shall apply. Acceptable distorlion tolerances for data terminal
cauipment in synchronous and start-stop {i.e. asynclironous) systems using non-synchronous

I RS-334 “Signul Qualily at Interlace Between Data Processing Tl.rmlrn:xl LEyuipment und Syaelronous Data Communication Squipmune
far f.rl..ll Data Transmission™ = March 1967,




dala communication squipment are under consideraiion for a future companion standard to

RS-334. 2
4...2 Interchange circuits tre
and OFF conditions for nominally equal perods of time, consistent with 2ceepiabie tolerances
as specified in 'R3-334, During pericds when timing information is not provided on a timing
change circuit shall be clamped in the OFF condition.

nsferring timing signals across the interface point shall hold ON

interchange circuit, this inter

4£.3.3 Tolerances on the relationship between data and associated timing signals shall be in

accordance with RS5-334.
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4.4 Interchange Circuits

Circuit AA — Protective Ground (C.C.LT.T. 101)
Dircction: Notapplicable

This conductor shzll be clectrically bonded {o the machine or cquipment frame. It may be furthe
connected to external grounds as required by applicable regulations.

Circuit AB — Signal Ground or Common Return (C.C.LT.T: 102)
Direction: Not applicable

This conductor cstablishes the common ground reference potential or all interchange circuits exeey
Circuit A& (Protective Ground). Within the datn communication cquipment, thiy cireuit shall b
brought to one point, and it shall be passible to conneet thig paint to Clreuit AA by means of g wir
strap insidce the equipment. This wire strap van be connected or removed ot installation, as may b
rcquired to meet applicable regulations or to minimize the introduction of noise iato clectron

circuitry.

Circuit BA — Transmitted Data (C.C.LT.T. 103)
Birection: TO data communication cquipment

Signals on this circuit are generated by the data terminal cquipment and are transferred to the loc
transmitting signal converter for transmission of data to remote data terminal equipment.

The data terminal cquipment shall hold Circuit BA (Transmitted Data) in marking condition durin
intervals between charagters or words, and at all times when no data arc being transmitted,

In all systems, the datn terminal cquipment sholl nol transmit data unless an ON condition is preser
on all of the following four vireults, where implemented.

1. Cireuit CA (Reguest to Send)

2. Circult CB (Clear to Send)

3. Circuit CC (Data Sct Ready)

4, Circuit CD {Data Terminal Ready)

All data signals that are trensmitted across the inferface on interchange cizcuit BA {Transmitted Dat

during the time an ON condition is maintained on all of the above four circuits, where implemente
shall be transmitted to the communication channcl.

Sce Section 4.3, for signal eharacleristics.

Circrit 18 ~ Received Data (C.CLT.T. 104)
Directicn: FROM dula communicution cquipment

Signals on this circuit arc generated by lhe receiving signn! converter in respense to data sign
received from remote data terminal equipment via the remoete transmitting signal converter, Circuit




[SEnY

of any other interchange eircuit.

B L T L PP A s P I W )

(Reeeived Duata) shai be held i the binary ONEE (Marking) condition ot all times when Cireuit CF
{Received Line Signal Detector) is in the OFF condilion.

On a hall duplex chiannel, Circuit BB shall be hield in the Binary One (Marking) condition when Circuit
CA (Request to Send) is in the ON condition and for o bricf interval following the ON to OFF
transition of Circuit CA to ullow for the completion of transmission (See Circuit BA — Transmitted
Data) and the decay of linc reflections. Sec section 4.3 for signal characteristics,

Cirernit Crt = Request to Send (C.CLTT. 105)
Pirection: TO data communication cquipment

This circuit is used to condition the local data communication cquipment for data transmission and,
on a half duplex channel, to control the direction of data transmission of the local dala
communication cquipment.

On one way only channels or duplex channcls, the ON condition maintains the data communication
equipment in the transmit mode. The OFF condition maintains the data communication equipment in
2 non-transmit mode. .
On a half duplex channel, the ON condition maintains the data communication equipment in the
transmit mode snd inhibits the receive mode. The OFF condition maintains the data communicaiion
equipment in the receive mode. ’

A trapsition from OFF fo GN instructs the dota communication equininent to enter the transmit code
{sce Scction 6.8). The data comimuhication equipment responds by toking o.ch action as may be
necessary and indicates completion of such actions by turning ON Circuit CB (Clear to Send), theraby
indicating to the data terminal cquipment that date may be transferred across the interface point on
interchange Circuit BA (Transmitted Data).

A trangition from ON o OFF inslructs the data communication equipment to compiete the
transmission of all data which was previously transferred gcross the interface noint on interchange
Circuit BA and then assume a non-transmit mode or o receive mode as appropriate, The data
communication equipment responds to this instruction by tumming QFF Circuit CB (Clear to Send)
wiien il s prepared Lo i respond Lo a subseguent ON condition of Circuit CA.

KPR A e el sl adees stod bap by thia all Boe sizosals have been rengoved Trom b
, . .
C b s el Hee setioa vl

B it O s Dol e B Gy N i WAL Cloenin CR s Deen fiined OFF
By du b o ATV U e ‘

SCON eI s e Vil LN

wheoe tnplsineated, Con it (s AR vl as e Clevtis OB, Cieenis CC (D Ses Reagy and
f phamsbad, Ciaad O (Do Tenmingd Reada) whvaever the data teraingd ; '
. At LY P S * H ’ o ' : }; i e {
faritens s bta across the Interfare on mterchange Cirerit Ba ‘ T

5,

It is permissible to turn Cireuit CA ON at ;;ny time w

hen Circuit CRis OFF regardless of the condition
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implemented, TD, iz an indication to the data ferminal equipment that signals presented on Cireuii DA
(Transmitted Data) will be transinitted to the communication chiannel, '

The OFF condition i$ an indication {o the data temminal equipment tiiat it should not transfer data
across the interface on interchange Circuit BA,

The ON condition of Circuit CB is a response to the occurrence of a simultaneous ON condition on
Circuits CC (Datua Set Ready) and Circuit CA {Request to Send), delayed as may be appropriate to the
datz communication cquipment for eatablishing a data communication channel (including the removal
of the MARK HOLD clamyp from itlic Received Data interchange circuit of the remote data set) toa
remote data terminal equipment,

Where Cireuit CA (Request to Sead) is not implemented in the data communication equipment with
trangmitting capability, Circuif CA shall be assumed to be in the ON condition at all times, gnd Circuit

CH shall respond accordingly.

Circuit CC — Data Set Ready (C.C.LT.T. 107)
Direction: FROM data communication cquipment

Signals on this circuit are used to indicate the status of the local data set.
The ON condition on this circuit is presented to indicate that —

a) the local data communication cquipment is connccted to a.communication channel
(**OFF HOGK” in switched scrvice),

AND b) the focal data communication cquipment is not in test (local or remote), tatk (altcmate
voice) or dial* mede, (Sec scetion 6.10).

AND ¢ thie local dota communication equipment has completed, where applicable
1. any timing functions required by the switching system to complete call

cstablishment, and
2. the transmission of any discreet answer tone, the duration of which is
controlled solely by the local data sct.

= The data communication cquipment is considercd to be in the dial mode wlhen circuitry dizectly ziicciated with the call origination
funetion is connected to the vommuniczlion channel. These lunctions inelude signalling to the central office (dizling) and monitorng
the communication ehanrel for vall progress or answer back signals,

RS-222.¢
Pagn 13
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Where the local data communication cquipment doss not transmit an answer tonc, or whers the
duration of the answer tone Is controlled by some action of the remoie data set, the ON condition is
presented as soon as zil the other above conditions (a, b, and ¢-1) are satisfied.

This circuit shall be used only to indicate the status of the local data set. The Ly condition shall not
be interpreted as either an indication that a2 communication chanuel has been established to o remote
data station or the stavus of any remote station cquipment.

The CFF condition shall appear ot all othier times and shall be an indication that the data termiinal
equipment is to disregard signals appearing on any other interchange circuit with the exception of
Circuit CE (Ring indicator). The CFIF condition shall not impair the operation of Circuit CE or Circuit
CD (Data Terminal Ready).

When the OFF condition occurs dudng the progress of a call before Cirduit CD is turned OFF, the
data terminal equipment shall interpret this as a lost or aborted connection and take action to
terminate the coll, Any SLlpscqucnt ON condition on Circuit CC is to be considered a new call.

When the data sct is used in conjunction with Automatic Calling Equipment, the OFF to ON
transition of Circuit CC shall not be interpreted as an indication that the ACE has relinguished control
of the communication channel te e data sct. Indication of this is given on the aporopriate lead in the
ACE interface (sce BJA Standard RS-368).

Note: Attention is called to the fact that il a data call is interrupied by aliernate voice
communication, Circuit CC will be in the OFF condition during the time that voice
communication is in progress. The transmission or reception of the signals required to

condition the communication channel or datz communication cquipment in response to the
ON condition of inter change Circuit CA (Request to Send) of the transmitting data terminal
equipment will take place after Circuit €CC comes ON, but prior to the ON condition on Circuit
CB (Clecur to Send) or Circuit CF (Received Line Signal Detector).,

Circuft ©D — Data Terminal Ready (C.CLT.T. 108.2)
Direction: To data communication equipment

Siznals on this circuit are used to control switching of the data communication cquipment to the
communication channel. The ON condition prepares the data communication equipment to be
connectsd to the communication channcl and maintains the connection established by external means
(c.z., manual call origination, manuel answering or automatic call origination). '

When the station is equipped for automatic answering of received calls and is in the automatic
answering mode, connection to the line occurs only in response to a combh'ﬂtion of a ringing signal
and the GN condition of Clecuit CD (Tkita Termiinal Ready): however. the data termingl cquipment is
nornally vermitted to present the ON conditionon Cirenit CD whenever it i3 ready to transmit or
receive didn, except as indicated below,

\
TRrer (OVITIT wnee T30 qer carraae st Jada aeens PR - = - - r
D00 O Somailiog Causey 9 Jatd Cconununicanen CUIITINENT 0 0 MOy Lot hr Lo
R y T \ e s+
‘ot e ‘ .
Caiien cluaiel Beiowany i coieierion of oy Uiy praovess” transastision, See Circvit BA {(Truns-

Cnndned Dara), The OFF comdition shall not divable the operatiovn of Clrenit CE (Ring Indicutorn)

legt
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In switched nctwork applications, when circuit CD s turned OFF, it shall notl be turned ON again
until Circuit CC (Data Set Ready) is turncd OFF by the data communication equipment.

Circuit CE — Ring Indicator {(C.C.L.LT.T. [23) . ‘
Direction: FROM data communication cquipment

The ON condmon of t}m circuit indicates that a ringing signal is being received on the communication
channel,

The ON condition shall appear approximately coincident with the ON segment of the ringing cycle
{during rings) on the communication channck

The OFF condition shall be maintzined during the OFF segment of the ringing cvcle (between
“rings™) and at all other times when ringing is not being received. The operation of this circuit shall
not be disabicd by the OFTF condition on Cireuit CD (Data Terminal Ready).

¥

Circuit Cfr — Regeived me blmml Dutcctor (C.C.LTT. 109)
Dircction: FROM data communication cquipment

The ON condition on this circuit is presented when the data communication equipment is receiving a
signal which meets its suitability criterin. These criteria are established by the data communication
equipment manufacturer.

The OFF condition indicates that no signal is being received or that the received signal is unsuitatle
for demodulation.

The OFF condition of Circuit CF (Received Linc Signal Detector) shall cause Circuit BB (Received
Data) to be clamped to the Binary One (Marking) condition.

The indications on this circuit shall follow the actuul onsct or loss of signai by anpropriate guard
delays, ) -

On haif duplex channels, Circuit CF is held in the OFF conditicn whenever Circuit CA (Request to
Send) is in the ON condition and for a briel interval of time following the ON to OFF transition of
Circuit CA. (See Circuit BB.) ‘

Circuir CG — Signal Quality Detector (C.CLT.T. 110) .
Direction: FROM data communication cquipment

Signuls on this circuit are used to indicate whether or not there is a high probuability of an error in the
received data.

An ON condition is maintained whencver there is no reagson to believe that an crror has occurred.

An OFF condition irdicates that there is a high probabiiity of an error. It may, in somc instances, be
uscd to call automaticatly for the retransmission of the previcusly transmitted data signal, Preferably
the response of this circuit shall be such as to permit identilication of individuul questionable signs
cleinents on Circuit BB {(Received Datg).




RS Z2E-C

Circuit C7T — Data Signal Rate Seiector {(DTE Source) (C.CLT.T. 111)

ircction: TO gata communication equipment
Signals on this circuit arc used ic sclect between the two data signalling rates in the case of dual rate
synchronous data sets or the two ranges of data signalling rates in the case of dual range
nen-synclircnous data sets,

An ON condition shall select the higher data signalling rate or range of raies.

The rate cf timing signals, if included in the mierfuce, shall be condrolied vy this circuit as may be
appropriate.

Circuft CI — Data Signal Rate Sclecier (DCE Source) {(C.CLT.T. 112)

Direction: FROM data communication equipment

Signuls on this cireuit are used to select between the two daty signalling rates in the case of dual rate
synchronous data scts or the two ranges of data signalling rates in the case of dual range
non-synchronous data sets. «

An ON conditicn shall select the Ligher data signalling rate or range of rates,

The rate of timing signals, if included in the interface, shall be controlled by this circuit as may be
appropriatce.

Circuit DA — Transmitter Signal Element Timing (DTE Source) (C.C.LT.T. 113)
Direciion: TO data communicalion cquipment

Signals on this circuit arc used to provide the transmitting signal converter with signal element timing
information,

he ON to OFF * gnsition shull nominully indicate the center of cach signal element on Circuit BA

(Transmiticd Datua). When Circuit DA is implemented in the DTE, the DTE shail normally provide
timing information on this circuit whenever the DTE is in a POWER ON condition. It is permissible
for the DTLE to withhold timing information on this circuit for short periods provided Circuit CA
(Request to Send) is in the GFF condition. (For example, the temporary withholding of timing
information may be necessary in performing maintenance tests within the DTE.)

Circuit DB — Transmitier Signa! Element Timing {DCE Source) (C.C.LT.T. 114)
Dircction: FROM data communication equipment

Signals on this circuit are uscd to provide tho data lerminul equipment with signal eflement timing
information. The datz terminal equipment shall provide o data signal on Circuit BA (Transmitted
Duatz) in which the transitions betwecen signal clements nominaily occur at the time ol the transitions
from OFF to CN conditien of the signal on Circuit DB. When Circuit DB i implemented in the DCE,
the DCE shzlt nomally provide timing infommation on this circuit whencver the DCE is in a POWER
ON condition, 1t is permissibis for the DCE to withhold timing information on this circuit for short
neriods provided Cireuit CC (Data Sct Ready) is in the OFF condition. (For exumiple, the withholding
of timing informution may be necessury in perfonning maintenance tests within the DCE.)

gzl
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Circuit DD — Receiver Signal Element Timing (OCE Source) (C.CLT.T. 115)
Direetion: FROM data communication equipment.

Y
Signals on this circuit are used to provide the duata temminal equipmient with reecived signal element
timing information. The transition from GN to OFF condition shall nominally indicate the center of
cach signal clement on Circuit BB (Received Data). Timing information on Circuit DD shall be
provided at all times when Circuit CF (Received Line Signul Detector) is in the ON condition. It mmay,
but need not be present following the ON to OI'F transition of Circuit CF (Sce seelion 4.3.23.

Circuit SBA — Secondary Transmiticd Data (C.C.LT.T. 118)
Direction: TO data comniunication cquipment

This circuit is cquivalent to Cireuit BA (Transmitted Data) except that it is used to transmit data via
the secondary channel, .

Signals on ihkis circuit are generated by the data teominal equipment and are connected to the loecal
sccondary channel transmiiting signai converter for transmission of data to remote data terminal

cquipment.

The data terminal cquxpmmt shall hotd Circuit SEA (Secondary Transmitted Data) in merking
condition during intervals between characters or words and at all times when no data are being

transmiticd. Y

In all systems, the data terminal cquipment shall not transmit data on the seccondary channel unless an
CN condition is present on aii of the feliowing {our circuits, where implemented:

Circuit SCA — Secondary Request to Send

Circuit SCB — Sccondary Clear to Send

Circuit CC — Data Set Ready

Circuit CD — Data Terminal Ready - .

W

All data signals that are fransmitted across the interface on interchange Circuit SBA during the time
when the above conditions arc satisficd shall be transmittied te the communication channel. Sce
Scction 4.3, . : .

When the secondary channel is uscable caly for circuit assurance or to interrupt the flow of datz in the
primary channcl (less than 10 Boud capability), Circuit SBA (Sccondary Transmitted Data) is normall
not provided, and the channel carricr iy turned ON or OFF by means of Circuit SCA (Sccondary
Requcest to Send). Carrier OFF is interpreted as an “‘ntcrrupt” condition.

Circuit SBR — Sccondary Received Data (C.C.LT.T, 119)
Dircction: FROM data communication cquipment

This circuit is squivalent to Circuit BE (Reccived Data) except that it is used to receive dard an the

secondary channel, .

YD I'd
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When the secendary channel s uscable oaly for circuit assurance or Lo interrupt the flow of data in the
primary channel, Circuit SBB is nommally not provided. Sec inierchange Circuit SCF (Secondary
Recejved Line Signal Detecior). -

Circuit SCA — Sccondary Request to Send (C.C.ILT.T. 120}
Direction: TO data communication equipment

This circuit is equivalent to Circuit CA (Request to Send) except that it requests the establishment of
the sccondary channel instead ol requesting the esteblishinent of the primary data channel.

Where the secondary channel is used us a backward channel, the ON condition of Circuit CA (Request
to Send) shall disable Circuit SCA and it shall not be possible to condition the secondary channel
transmitting signal converter to traismit during any time interval when the primary channel
transmitting signal converter is so conditioned. Where system considerations dictate that one or the
other of the two channels be in transmit mede at ali times but never both simultancously, this can te
accomplished by permanently applying an ON condition to Circuit SCA (Sccondary Requast to Send)
and controlling both the primary and sccondary channels, in coinpiementary fashion, by means of
Circuit CA (Request to Send). Alternatively, in this case, Circuit SCB need not be implenented in the
interiace. ' ' '

When the secondary channel is useable only for circuit assurance or to interrupt the flow of data in the
primary data channe!, Circuit SCA shall serve to turn ON the secondary chunnel unmodulated cartier.
The OFF condition of Circuit SCA shall turn OFF the secondary chunnel earrier and thereby signal an
iaterrupt condition at the remote end of the communication channel,

Circuit SCI ~ Sceondary Clear to Sead (C.CLT.T, 121
Direction: FROM data commiinication eguipment

This circuil is equivalent to Cireuil U3 {Clear to Send), except that it indicates the availability of the
sccondary chuannel inzlead of indicating the availability of the primary channcl. Tiis circuit is not
provided where the sccondury chunnel is useable only as a circuit assurance or an interrupt channel,

Cireuit SCF — Sccondary Received Line Signal Detector (C.C.LT.T. 122)
Direction: FROM data communication ¢quipment

This circuit is equivalent to Circuit CF (Received Linc Signal Detector) except that it indicates the
proper reception of the secondary channel line signal instead of indicating the proper reception of a
primary channel received line signal.

Where the secondary channel is uscable only as a circuit assurance or ap interrupt channe! (see Circuit
SCA ~ Sccondary Request to Send}, Circuit SCT shall be used to indicate the circuit assurance status
or to signal the interrupt. The ON condition shall indicate circuit assurance or a non-interrupt
condition. The OFF condition shall indicate circuit failure (no assurance) aor the interrupt condition.

Geet
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SECTION FivE

5. STANDARD INTERZACES FOR SILECTED

COMMUNICATION SYSTEM CONFICURATICONS

.5.1 " This scction describes a selected set of data transmission configurations. For cach of these

confligurations a standard sct of interchange circuits (defined in scetion 4) L. ..sted. (Sec section 6.2.)

5.1.1 Provision is made for additional data transmission confisurations not defined herein.
Interchange circuits for these anplications must be specified separately, for cach application,
by the supplicr,

5.2 Drivers shall be provided for every interchange circuit included in the standard interface.
Terminators nced not be provided for every interchange circuit inciuded in the standard interface;
however, the designer of the equipnient which docs not provide all of the specified terminators must
be aware that any degradation in service due to his disregard of a standard i=*orchange circuit i, Lis
responsibility,

In the interest of minimizing the number of different types of equipment, additional intcrchange
circuits may be included in the desipn of o gencrul unit capable of satislying the reouiremests of
severa) different applications.

5.2.1 For a given configuration, interchange circuits which are included in the standard list
and for which drvers are provided, but which the manufacturer of cquipment at the recelving
side of the interface cliooses not to use, shall be suitebly terminated by means of a dummy
load impedance in the cquipment which normally provides the terminator, Sce Section 2.4,

5.2.2  Where interchange circuits not on the standacd list are provided lor a given configurn-
tion, the desigrer of this equipment must be prepared to find an open circuit on the other side
of the interface, and the system shail not suffer degradation of the basic service.

Interference due to unterminated drivers in this category is the responsibility of the designer
wlho includes these drivers.

Terminators sholl not interfere with or degrade s, tem performance as a result of open
circuiied input teminats,

5.3 Circuit configurations lor which stundard sets of interchange circuils are defined are iisted in
Figure 5.1.
5.4 The use of Circuit AA (Protective Ground) Is optional, Where it is used, attention is called (o

1

the applicable Underwriters’ regulation applying to wire size and coler coding. Where it is not used,
other provisions or grounding cquipment rames should be made in accordance with good engincering
practice.

5.5 The use of Circuit AB (Sigual Ground) is mandatory in adt gystems. Sce section 1.4,

Y
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5.6
Clannels, a

secondary channels, where involved in the standard interfaces, are shows as Auxitiary

5.6.1  Where sccondary chunnels are intended for use as backward chennels, Circuit SCA
(Sccondary Request to Send) shall be interconnccted with Circuit CA (Request to Send)
within the duta communjcation cquipment and need not be brought out to the interface. Sec
Section 4.4, Interchange Circuit SCA (Szcondary Request to Send) for detailed information.

5.6.2 Where sccondary channels arc uscable oniy for circuit assurance or te interrupt the
fiow of dztz in the primary channcl, they transmit no actual data and depend only on the
presence or absence of the secondary channel earrier. For this application only, Circuit SBA
(Sccondary Transmitied Data), SBB (Secondary Received Data) and SCB (Secondary Ciear to
Send) are rnot provided. Circuit SCA (Secondary Request to Send) turns sccondary channel
carmier ON and OFF as required and Circuit SCF {Sccondary Received Line Signal Detector)
recognizes its presence or absence. Sce definitions of Circuits SCA and SCF in Section 4.4 for

dectails.

Legl
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Data Transmission Configuration Interface Type
Transmit Only A
Transmit Only* I
Receive Only - C
Falf Duplex D
Duplex* D
Duplex |2
Primary Channel Transmit Cnly # / Sccondary Channel Receive Only rr
Primary Channel Transmit Only / Secondary Channel Receive Only H
Primary Channel Receive Only / Secondary Channel Transmit Only* G
Primary Channel Receive Cnly / Secondary Channel Transmit Oaly I
Primary Channel Transmit Only* / ITalf Duplcx Sceondary Channel I
Primary Channcl Receive Only / Half Duplex Secondary Chzonel K
Half Duptex Primary Channel / Talf Duplex Secondary Channel L
Duplex Primary Channel* / Duplex Sccondary Channcl* L
Duplex Primary Channel / Duplex Sccondary Channel M
Z

Special (Circuits speeificd by Supplicr)

e 2

L
Paoe

Nere: Data Tronsmission Conllgurations identified with an asterisk (*) Indicate the inclusion of
Circuit CA (Request to Send) in a Orne Way Only (Transmit) or Daplex Configuration where it

i

might crdinarily sot be expected, L. 7 rhere i might be esed to indicate 2 non-transmit mode t

the data conumuinication cquipment to permit it o remove a line signal or to send synchronizing

or traning sienals as required,
Figure 5.1
fiaypreii

inurs

interface Tyoes for Data Tronsmission Con




2

]
a8]

FFigure 5.2

Standard Interfaces TFor

Selected Communication Systems Confige ations

GeeL

—
Interface Type
- Interchange Circuit |
A|BIC|DIE|F | G|H/|I ] KjL| At} Z
AA Protective Ground SN AU I A IO A IV I S NN SR SR B BN
AB Signal Ground X N N N | x| X o {xix XN X [ x| x| x x |
BA Transmitted Data x| x X | x| x X X ) x |°
BB Received Data X | x| x X X x| W x |°
CA Request to Send X X X X ¥ °
CB Clear o Send x Ix Xobox | x x| x |°
cc Data Set Ready : xbx I xlx x| x |x Xl x jx x| x|°
CD Data Terminal Ready 5 s s 3 5 5 5 s 5 3 5 s ©
CE, Ring Indicator ' s |s |s|s|s |s {s|s  slsysls|s |°
CF Received Line Signal Detector x | x X : x| x| x°
CG Signal Quality Detector ?
CH/C! | Data Signalling Rate Selector (DTE) {DCE) °
DA/DB [ Transmitter Sig. Element Timing (DTEY {DCE) | t t t t t t t t t t °
DD Receiver Sienal Element Timing (DCE) t t t t t t t r °
SBA Secondary Transmitted Data 8 x| sl x| xl°
SBB Secendary Received Data X X x | x| x| x]°
SCA Secondary Request to Send X X | x| x °
SCB Secondary Clear to Send N x| x| x| x °
SCrF Secondary Received Line Signal Detector X X x| x| ox ©
Legend: ° - To be specifiad by the supplier
— - optionai
s - Additional Interchange Circuits required for Switched Service
t - Additonal interchange Circuits required for Synchronous Channel
x - Basic Interchange Circuits, All Systems
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SECTION SiX

RECOMMUENDATIONS AND EXFLANATORY NOFURS
Al
6.1 The data are to be serintized by the daty terminal equipment g0 that the design of the data
communication cquipment may be indenendent ol the character length wnd cade used by the data
termtinal equipment. The data communication equipment shall place no restrictions on the armnge-
ment of tie sequence of Bils provided by e daty lerming! eaquinment.

6.2 The control interchange circuils at (he interfzee point are arranged to permil the glternate vse
ol a higher class of communication scrvice as follows:

A. Data ferminal equipment designed for Transmil-Only or Recelve-Culy service may also use
cither Hul-duplex or Duplex service,

. Data terminal equipment designed for Nall=duplex gervice may alsa use Duplex service

6.3 The electrical specificalions are infended 1o provide a two-volt margin in rejecting noise
introduced cither on inferchange cireuins ar by a dilference in referenee ground polential across the
interfuce, The equipment designer should mainlgin this margin of safety on alt interchange circuitry,

6.4 To avoid inducing vollage surges on interchunge ciceuits, signals from interchange circuity
should not be uged (o drive inductive devices, suclt as relay coils. (Nole thal relay or switch contacts
may be used to gencrate sighals on an interchunge circuit, with approprizte measures to assure that
signatls so senerated compiy with Section 2.7.)

6.5 Alnhabetical parenthelical designutions are added to ibe terms used in Sections 2.3, 2.4, und
2.6 to betier tie them in with the eauivalent circuit of Section 2.1 and stress the peint that the 2500
picofard capacitanee (Cp) iy defined for the receiving end al’ the interchange cireuit and that the
capacitanee (Cy ) at the Jdriving end of the Interchange cireuit, including eable, is not defined, Itis the
responsibilify of the designer to build a circuit capable of driving 21l of the capacitunce in the driver
cirenitry lus the capacitance in his part of the interconnecting cable (not specificd) plus 2500 pF in
the Toad {includine the eable on the lead side of the interlace point).

6.6 The user is reminded that (he clumracteristics of an equivalent load (terminaior) cireuit used (o
test for compliance with each of (he electrical specifications in section 2 are a function not only of the
parametfer under test, but also of thic tolerance [imif to be tested. Far example, a driver which just
delivers a minimum of 5 Volts into a 7,000 Olun test joad may luil the test iF the load is reduced to

3.000 Ohws, whereas, o driver with an outpul within the 15 Volt timit when driving @ 3,000 D load

may excved [his it when driving 07,000 Oluncond, The S Volt tolerinee shonld thereflore be tested
with o 3,000 Ohm load while the 15 Volt limit should be tested using a 7,000 Ohum load.

0.7 The aperation of the transmilting and receiving circuils should minimize the effects of any
circuit time constants which would delay the circuit response and introduce time distortion of the
sienuls,

—— ST e
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6.8 The turning ON of Cireuit CA (Request (o Semd) does not nceessarily imply the turning ON of
a line signal on the communication channel. Some data sets might net have a line signal as it is
understood in this standard, c.z. the signal can be s modified digital base-band signal.

Conversely, in daty sets which do tansmit a “line gignal™, the turning OFF of Cireuit CA does not
neeessatity command (he renoval of that line signal from the communication channel, Qn a duplex
channel, the data set might aulonomously Drunsmit a training stgnal to hold AGC Circuits or autonatic
equalivers in adjustiment, or tu keep timing Iocked ($ynchronized) when Circuit CA is OFF,

It is ot within the scope ol {his standard fo speeily in detail what securs on the communication
channel (hine) side of the data communication ecquipiment. Therefore the definition for Circuit CA uses
the (erminology “assume the transmit mode™ intentionally avoiding reference to “currier”™ or “line

signals™,

However, the continued regairement for multipoint systems is recoenized. Data sets intended for this
type of operatian should permit the sharing of o communication chanacl by more (han one data set
transmitier and should, when in a non-transmit mode, place no signal on the communication channel
which might interfere with the transmission from another data set in the network.

6.9 H is important that, at an unswering data slalion, Circuit CC (Data Set Ready) be turned ON
independently of any event which might oceur at the remote {eatiing) data station. This independence
permits the use of the OFF to ON truasition of Tircuit CC to start an “abort timer™ i the data
terminal equipment. This tinier would cause lermination of an autfomatically unswered cull (by causing
Circuit €D to be turned OFF) il other expected events such as Circuit CF ON or proper exchange of
datu do not occur in a predetermined fime interval. Such independence is necessary to assure the
stirting of the sbort timer when un automatically answered incoming call is the result of 2 wrong
number reached from a regitdar (non dala siation) telephone instrument.

6.10  Althouzh the method of operation for multi-line sutomatie cuiling equipment, RS-306 (when
assigned) Inteeface Type V, has not yet been Tully defined, it appears {hat a situation could arisc
during coll origination where both the DCE and the ACE appear lo be idle (at the interface) even
though actively engaged in establishing u connection.

One possibie solution to this problem requires thut circuil CC be turned ON upon completion of
dinling lo provide continnily of signalling doring call avigination, When multiiine selomatic caliiag
equipment is ased, Circuit CC would thas tum OGN ealicr than specified in Seetion - heretn, This
solution is subject to further study; however, data terminad cquipment which may, in the future, be
used in systems with muiti-line aulomatic calling cquipnicit should not be wdversely alTected by this
early “Data Sct Ready” indieation,

LEC
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SECTION SEVEN

7. GLOSSARY OF NEW TEoMS

71 This section defines terms used in this standard whick arc new or are used in 2 special senge.

L, Data Tronsmission Channel
The trensmission media and iatervening cquipmcnt involved In e (ransler of information
between data terminal equipments. A data transmission channel includes the signal conversion
cqupn*cnt A data transmission channel may support the transfer of information in one
direction only, in cither direction ullernately, or in beth dircctions simultancously and the
channel is accordingly chssified as defined in the loliowing sections. When lhe dala
communications equipsient has more than onc speed capabiiily associated with it, for cxample
1200 baud transmission in onc dircction and 150 baud transmission in the opnesite direction,
a chiannel is defined Tor each specd capability,
2. Primary Channgl
The datz tronsmission chansel having the highest signaling rafe capability of ali the channels
sharing a common interface conneetor. A primary channel may support the transfer of
information in one dircction only, cither dircetion alternately or both dircctions simul-
tancously and is then classificd as “onc way only”, “half duplex™ or “duplex" as defined
herein,

o)

m

<o

=
3. Sccondary Channel
The data transmission ciiannel having a lower signaling rote capability than the primary
channel in a system i which two channels share a common interface conncctor. A scconduary
channe! may be cither one way only, half duplex or duplex as defined later. Two classes of
sccandary channels are defined, auxilinry and backward,
4. Auxitiary Channel
A sceondary channel whose direction of transmission s independent of ilic primary channel
and is controlled by an approprizte sct of sccondary contro! interchange circuits,
5. Backward Channel
A sccondary chantiel whose direction of transmission is constrained fo be always opposite to
that of the primary channel. The dircction ol transmission ol the Duckwiard channe s
restricted by the control interchange circuit (Cireuit CA — Reguest to Send) that controls the
dircetion of transmission of the primary channel.
6. Onc Way Gely {Unidireetiona!) Channe!
A primary or sceondary chunnel capable of operation in only ong direction. The dircetion is
fixed and cannot be reversed. The woom “one way only™ used to describe 2 primary channel

"
™, on, + g RS B N Y
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does notf iniply anything about the type of secondary channei or the existence of g secondary
channel; similary, the use of the feon 1o deseribe o secondary channel implics notiiing about
the type of primary channel present.

7. HzIf Buplex Channel

A primary or secondary channel capahle of operating in hoth directions but not simuliane-
vusly, The direction ol transmission is reversible. The term wdl duplex used to deseribe o
primary chimnnel does nol imply waythinmg about the type of secondary channels shinilarly, the
use of the tern to deseribe o secondary channs’ inplies nolhing about the type of primary
channet present. (Note {hat us o resull of the definitions, both dirsetions of a il duplex

chunnel have the swme signaling rale capability.)
8. Duplex Channel {Full Buplex Channel)

A primary or secondary channel capable of operating in both directions simultaneously. The
term duplex used to deseribe o primary channel docs not fmply anything about the type of
scecondary channel or the existence of a secondary channel: similarty, the use of the term to
describe 2 sccondury hmplies nothing about the type of primary channel present. (Note that a
fuli duplex c¢hannel has the same signaling rale capapility In both dircctions. A svstem with
different rates would be considered to be @ wne way only primary channel i one direction and
a one way only secondary chiannel in the oppoesite direction.)

9. Synchronous Data Transmission Chunne

A duata chuanped o owhich tming infommnation is Loansierred between the data tenminal
equipment and the data communication equipment, Transmitter Signal Element Timing signals
can be provided by cillier the data terminal cquipment cr by the data communication
cquipment. Receiver Signal Blement Timing is nomally recovered in and provided by the Data
Communication Fguipment. A syachironous dafa channe! will not accominodute Start/Stop
data signals unless they are trunsinitted isochienously and liming signals ure interchanged at
feast at the tronsmitting station,

10, Nongynehronous Drla Trapsmission Cirannel

A data channet in which no timing information is transferred between the data terminal
equipment and the datu communication cquipnicent,

{1, Nedicated Line

A commanicalions chmnel which is ponswiiched, Lo, which is peemanenily connected
between two or more data stations, These communiculion channels are alao referred Lo oas
“legsed ™ or Mprivate’s however, since leased and private switched netwerks do exist, the term
“dedicaled™ s prelerred herein to define 1 nopsswitched connection between two or more
stalions, '

ecel
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12.

Inlerchange Circuit

A circuit between the data terminal equipment and the cata communication equiipment for the
purpose of exchanping data, contre! or timing signals. Circuit AR {signat ground) is 2 common

relerence for all interchange circuits.

13. Driver

a. The electronic circuitry or relay contact at the transmitiing end (source) of a:
interchange circuit which trznsmils Dbinary dipital signals to a terminator via an

interconncceting cablc.
b. The transmitter of a binary digital signal.

14, Terminalor

a. The clectronic circuitry at the receiving end (sink) of an interchange circuil which
receives binory digital signals from a driver via an interconnecting cable.

b. The receiver of 2 binary digital signal.

15. Stgnal Conversion Eguipmoent

Those nortions of the data communication cauipment which transform (c.g., modulate, shave,
cte.} the data signals exchangéd across the interface into signals suitable for transmission
through the associated comniunication media or which transform (c.g., demodulate, slice,
regencrate, cte.) the reeeived line signzls into data signals suitable for'prcscnt:-:iion to the data

terminal equipment.
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AUPENDIX |

INTERFACE CONMECTCR

I
1]

Vhile no indusiry standard cxists which defings a suituble interface connector, it should be noted that
commereial products are available which will perfonn satisfactorily as clectrical connectors for
intesfaces specified in RS-232C, such as those connectors meeting Military Specification MI1L-C-24308

(MS-18275) or cquivalent,

[t is not intended thot the above reference be considered as part of RS-222C or o5 o standard for the
devices to which reference is made.

SeCH
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1 SCOPE AND FIELD OF APPLICATION

1.7 This Internaticnal Standard contains a set of 128
characters {control characters and graphic characters such
as letters, digits and symbols) with  their coded
representation. Most of these characters are mandatory and
unchangeable, but provision is made for somu flexibility to
accommodate special national and other requirements.

1.2 The need for graphics and controls in data processing
and in data transmission has been taken into account in
determining this character set.

1.2 This Internationat Standard censists ol a general wbla
with a number o! options, notes, a legend and explanatory
notes. 11 also containg a specific international reference
version, guidance on ihe exercise of the options to define
specific national versions and application oriented versions,

1.4 This cheracter set is primarily intended for the
interchange of information among data processing sysiems
and associatedt eguipment, and wilhin message transmission
systems.

S

1.5 This character set is agpliceble to all latin alphabets.

1,6 This charucter et includes 1acilities Tor exiensien
wherte 315 120 gharacters nee nsulficient for paticular
applications.

1.7 The definitions of some control characters in this
International Standard assume that data associated with
them is to be processed serially in a forwerd direction.
Their effect when included in strings of data which are
processed other than serialiy in a forward direction or
included in dota formatted for [ixed record processing may
have undesirable effects or may require additicnal special
treatment to ensure that the control characters have their
desired effect.

2 IMPLEMENTATION

2.1 This character sot should be regarded as a hasic
aiphaber In an ohsiract sense. {15 procticel use requires
delie=**ions of ils implementation in various mediz. For
example, this could include punched tapes, punched cards,
magnetic tapes and transmission chunpels, thus sermitting
interchange of date to take place either indirecily by means
of an intermedicte recording in a physical medium, or by
local electrical connection of various uniis {such as input
and output devices and computers} or by maans of data
transmissien egquipment. '

2.2 The implementaticn of this coded character set in
physicul nmwdia und for transmission, taking into account
the need for error checking, is the subject of other 1S5S0
publicaiions. (See Appendiz Y.)

geg
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NQTLS ABOUT TABLE 1

The formut effuciors ore inlended for squipmeat in which horizontal and vertical movements are effecred separately, Il equipment
requires the sction of CARTMIAGE RETURN 10 Le cornbined with a vertical movement, the tormat effectar lor that vertical movement
may be uset] to effect the combined movernent, For exampla, 1l NEW LINE {symbal NL, equivalent to CR -+ LF) is required, FE4 shall
Ly vsed 10 represens it This substiwtion redguires agreernenl benwveen 1the sender and the regipient of the data,

The use af these combined funetions inay be restricted for indernational transmission on general switehed wlecommunication networks
{tulegraph and telephone nelworks).

The symbol! L is assigned (o position 2/2 and the symbol 3 s assigned 1o position 2/4, 1a o situition where thare is no sequirenent (ar
the sytnbol I the symbol # (aumkber sionl miay be used ia position 2/3. Where there is no reguirement for the symbol 5 the symbol o
{currency sitgn]l moay bLe used in position 2/4, The chosen allovations of symbols to ihese positions for international information
imerchange shall be agreed between the interested parties. |1 should Le noied thai, unfess otherwise agreed between sendur and tecipient,
the syrnbols £, 5 or odo not designate ithe currency ol a specific country.,

National use positions, The allocations of characiers to these positions lies within the respoasibility of national standardizastion bodies.
These positions are primarily intended for alphabet extensions. | they are not required for thal purpose, they may be uzed for symbals,

Positions 5/14, 6/0 and 7/14 are provided for the symbols UFWARD ARROW HEAD, GRAVE ACCENT and OVERLINE. However,
these posilions may be used {or other graphical characters when it is necessary to have 8, 9 or 10 positions {or national use.

Position 7/14 is uset! for the grophic charncler — [OVER LINE}, the grophical represenzation of which may vary accarding to narional use
10 represent ~ITILOE! or another diacritleal sign provided that there is no risk of confusion with zaother graphic characier inciuded in
the zble, =

The graphic characiers in positions 2/2, 2/7, 2/12 and 5/14 have respectively the significance of OUOTATION MARK, APOSTROPHE,
COMMA and UPWARD ARROW HEAD: however, these characiers take on the significance of the diacritlaal signs CIAERESIS, ACUTE
ACCENT, CEDILLA and CIRCUMFLEX ACCENT when thay are precedad or {ollowed by the 8ACKSPACE character {0/8),

mn
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4 LEGEND

4.1 Control characters 4.2 Graghic characters

-

Abh.:a'-'i- 1 Notg } Meaning P:f’t:':n Graphic Nota Namo Pil::}t‘!i.zn
ation } code toble code tulita
ACK {Acknowledge 0/6 {space} Space {see 7.2} 210
BEL | Ball al? ( Exclamation mark 211
BS Backspace o/B " G Quotstion mark, Dizeresis 2{2
CAN Concel 1/8 L 2 Pound sinn 2/3
CR 1 Carriage Return 0/13 # 2 Number sign 2/3
[519) Device control - 3 2 Daoliar sign 2{4
GEL Delate 7715 P 2 Currency sign 2/4
DLE Daia Link Escape 1/0 % Percent sign 2/5
EM End of Medium 19 & Ampersand 2/8
ENQ Enquiry 0/5 ! G | Apostrophe, acute accent 217
EQT End of Transmission 0/4 { Lefr parenthesis 2/8
ESC Escape 111 } Right parenthesis 2/g
ETB End of Transmission Block 117 * Asterisk 2710
ETX End of Text 0/3 + Plus sign 2/11
FE Format Effecror -~ . 6 Comima, Cedilla 2{12
FF 1 Form Feed 0/12 — Hyphen, Minus sign 2/13
FS File Separator 1712 . Full s10p {pericd) 2f/14
GS Group Separator 1/13 { Solidus ' 2115

2 HT Horizontal Tabulation 0fg : Colon 3110
w 1S Information Separator — H Semi-colon 3/
LF 1 Line Feed /10 < Less than sign 2412
NAK Negative Aclnowladge 1/5 = Equals sign 313
NUL Null /0 > Greater than sign 34
RS Racord Separator 114 ? Question mork 3ans
5! Shift-In 0f15 * 4,6 Upward arrow head, 5li4
85 ShifrOut al1a Circumtlex accent
SOH Start of Heading 0/ - Underline 8/15
sp Space (sea 7,2} 2/0 : 4 Grave peeant 6/0
T Start of Text of2 - 4,5 Querline, Tilde 7114
518 Substitute Character 1/10
SYN Synchronous Jdle | 1/G
TC Transmission Control -
us Unit Separainc 1115
VT 1 Yerjical Tabulation 0/t1
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EXPLANATORY NOTLS

n

5.1 Numbering of the positions in Takle 1

Within any onre character the bits are identified by by,
bg ... by, where by is Lhe highest order, or most significant
bit, and b, is the ioveest oider, or least significant bit.

If desired, these may be given a numerical significance in
the binary system, thus :

Bit
identilicution: b, bg bs by by by by

3

Signilicance : Ga 32 16 3 4 2 1

in the iable the colurnns and rows are identified by
numbers written in binary and decimal notations.

Any one position in the table may be identified either by
its bit pattern, or by its column and row numbers. For
instance, the position centaining the digit1 may be
identified :

-

— by its bit pattern in order of decreasing significance,
i.e, 011 0001;

— by its column and rew numbers, e, 3/1,

The coiumn number is derived from bits bg, bg and bg
giving them weeights of 4, 2 and 1 respectively. The row
numbar is derived from bits by, ba, ba and by giving them
weightsof 8, 4, 2 and 1 resprctively.

5.2 Diacritical signs

1n the 7-bit choracter sit, seme printing symbols may be
designed to permit their use for the composition of
accented letters when necessary for general interchange of
information. A sequenct of three characters, corprising a
letter, “backspace” and cene of these symbois, Is needed for
this composition; the zymbel is then regarded as a
diacritical sign. !t should be noted that these symbols take
on their diacritical significance when they are preceded or
followed by one “"backspace” character; for example the
symbol corresponding 1e the code combination 2/7
normally has the significance of “apostrophe”, but becomes
the diacritical sign “acute zccent” when it precedes or
follows a “backspace’” character.

In order to increase cificiency, it is possible to introduce
sccented leters {as single characters) in the positions
marked by Note ) in the code teble. According to
nadional requirements, these positions may cenfain special
diucriticul signs.

£.3 Namos, meanings and fonts of graphic characiers

This Internationai Standard assigns at least one name to
denote each af the graphic characters displayed in Tables 1
and 2. The names chosen te denote graphic characters are
intended 1o reflect their customary meanings. However, this
taternaiional Standard does not define and doces not restrict
the meanings of graphic chaacters. In addition, it does not
specily a pariicular siyle or font design for the graphic
characters,

Under the provision of Note @) of Table 1, graphic
characters which are dilferent from the characters of the
international refsrence version may be assigned to the
national use positions. When such assignments are miade,
the graphic characters shall have distinct forms and be given
distinctive names which are pot in conflict with any of the
forms or the names of any of the graphic cheracters in the
international reference version.

5.4 Unigueness of characier allocation

v characier allocated io @ position in Table 1 may not be
placed elsewhere in the table. For example, in the case of
positien 2/3 the character not used cannot be placed
elsewhere. In particular the POUND sign {£} can never be
represented by the bit combinatien of position 2/4.

6.1 General '

6.1.1 In crder to use Table 1 for information interchange,’
it is necessary to exercise the options left cpen, ie. those
affected by Notes @) 1o &), A single charzcter must be
allocated to each of the positicns for which this freedem
exists or it must be declared to be unused. A cede teble
completed in this way is cailed 2 “version™.

6.1.2 The notes 1o Teble 1, the explanatory notes and the
legend apply in full to any version.

6.2 International reference version

This wversion is available for use when there is ne
requirement to use a national or an application-oriented
version. !n international information processing interchange
the international reforence version {Table 2) is assumcd
unless a particular agresment exists belween sender -
recipient of the data. The following characters are 2llocated
1o the optional pesiiions of Table 1

it Number sign 23
a Currenty sign 214
t Conwnlarcinl at 410
1 Lelt syva. - bracket 511
i Reverse selidus 512
1 Right square bracket 5143
{ Lelt curly Lracker 711
| Vertical line 7142
} Right curly brackert : 7413

1t should be noted rhat no substiution is allowoed when using tho
internationul re larenca version,

GES
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6.3 Mational versions a

6.2.1 The responsibility for defining national versions lies
with the national standardizati. '+ bodies, These bodies shali
exercise the options available and make the required
selection.

6.3.2 1 so required, more than cne national version can be
defined within a country, The different versions shall be
suparately identified. In particular when for a given national
use position, for example, 5/12 or G/0, alternative
characters are required, two different versions shall be
identified, even if they differ only Dy this single character.
6.2.3 If thcre is'in a country no special demand for
specific characters, it is strongly recommcended that the
‘characters of the internationzl reference version be
allocated to the same national uze positions, o

6.4 Applicaticn-oriented versions

Within national or international industries, organizations or
professional groups. applicaticn-orienied versions can be
used. They reguire precise agreement among the interested
partics, who will have to exercise the opt|ons available and
to make.the required selection,

P

7 FUNCTIONAL CHARACTERISTICS RELATED TO
CONTROL CHARACTERS

-t . " r
Some definitions in this section are stated in general terms
and more explicit definitions of use may be needed for
specific implemantation of the code table on recording
media or on trensmission channels. These more explicit
definitions and the use of these characters are the subject of
other 1SO Publications.

.

7.7 Gencral designations of control characiers
The general designation of control characters involves a
specific class name followned by a subscript number.

They arc definad as follows : - e

7C ansmission control charzeters

Control characters intended to control or facilitate
transrmission of |nformatxon over le!ecommumcatlon
networks. !

The use of the TC characters on the general
telecommunication networks is the subject of other
15O publications.

The transmission control characters are :

ACK, DLE, eNQ, 20T, E7B, ETX, NAK, SOH,5TX
) and SYN. ' : :
N

FE FormatcHectors

Coniro! characters mainly intended for the control of
the layout and positioning of information on printing
and/ur display devices. 1o the delinitions of speeific

format effectors, any reference to printing devices
should be interpreted as including display devices.

. The definitions of format effectors use the following
concept :

a) a page is composed of a number of lines of
characiers;

b} the characters forming a line occupy a number
of nositions called character positions; .

c} the active position is that character position in
which the character abous to be processed would
appear, if it were 1o be printed. The active position

normally advances ope character position at a

time. - .

The format effcotor characters are : BS, CR, FF, HT,
LF and VT (see aI o Nole 1)

DC  Device con..rol cheracters

Contro! characters for the control of a local or
remote ancillary device (or devices) connected to a
_data processing and/or telecommunication system.
These control charactzrs are not intended to control

. telecommunication systems; this shouid be achieved
by the use of TCs. ’

Certain preferred uses of the individual DCs are given
in 7.2.
e,

. R - . .
1 . - . f oW ae e S :
” . . I

is In.orrnanlon scparako.s

'ControI characters That are used io separate and
_quaIify data fogically. There are four such characters.
They may be used either in_hicrarchical order or
non-hierarchically; in the latter case their specific
meanings depend on thcir applications.

When they are used hlerarchrcally. the ascending
orderis: -

Us, RS, GsS, FS.

In this case, data nermally delimited by a particular
separator cannot be split by a higher order separator
but will be considered as delimited by any higher
order separator.

7.2 Specific controi characters - '

IndwldU'lI mcmbnr., of the ciasscs of controls are sometimes
referred to by their abbrevizted class name and a subscript

number (for example, TCs) and sometimes by a specific

name indicative of their use {Tor axample, ENQ).

Different but rolatnd meanings may be associated with
some of the control characters but in an interchange of data
this normally requires agreement between the sender and
the recipient.

.

ACK Acknowiedge d

A transmissien centrol character transmitted by a
receiver as an 2ffirmative respense to the sender.

~d
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BS

CAN

)

<7

f

A conirol characrsr that 5 used when thare B aeed
¢ czll for auentdon; it may cahwol alarm or
attention devices, .

Backspace

A format effector which moves the active positicn
one character position backwards en the same line.

. . L. . [

Cancel . TR =

A character, or the first character of a sequence,
indicating that the data preceding it is in error, As 8
result, this data is to be igrored. The specific meaning
of this character must be defined for each application
andfor between sender and recipient. ' .

~ i

Carriage return )
St ¢

A format effector which moves the active position to

the first character position on the same line.

' B -~ LT

. Device controls , Lo

De,

A device control character which is primarily
intended for turning on or starting an ancillary
device. {f it is not required for this purpose, it may be
used to restore a device to thw basic mode of
operation {see also DCn and DCs), or for any other

" device control function not provided by other DCs,

DC,

DCa

BC,

e o

A device control character which . is -peimarily
intended for turning on or starting an ancillary
device. 1f it is not reguired for this purpecse, it may be
used to set a device to a special mode of operztion {in

- which case DCy is used to_restore the device to the

basic mode), or for any other device control function
not provided by other DCs. -

A device contro! character which is primarily
intended for turning off or stopping an anciliary
device. This function may be 2 secondary level stop,
for example wait, pause, stend-by or halt {in which
case DC, is used 1o restore normal operation). ! it s
not required for this purpose, it may be used for ~-v
other anciilary device control functicn not provided
by other GCs. ; . '

A device control character which s primarily
intended fur wrning off, stopping or interrupting an
ancillary device. |f it is not required for this purpose,
it may be used for any other device contro! function
not provided by other DCs.

11 One switetiing
N

Exnompley of tse al the deview vongueisy ¢

on-=D0, wth DGy,

2} Two independent switchings

first one on—-DC, off—-0GC,

s:econd ong on—-DC, off-=DCy
3) Two dependent switchings

general on—DC, of f—=D(,4

particular on-DC, off=DC4
4) Input and cutput switching

output on—DC, off—DC,

input on—-DC, off--D{4
DEL Delete ’

A character used primarily to erase or obliterate an
erroneoUs or unwanted character in punched tape,
DEL characters may 2also serve to accomplish
media-fill or time-fill. They may be inserted into or
removed from a stream of data without affecting the
information content of that stream but then the
addition or removal of these characters may affect
the information fayout andfor the control of
equipment.

Data link escape

A transmission control character which will change
the meaning of a limited number of contiguously

~ following characters. It is used exclusively to provida

ENG

supplementary data transmizsion control functions,
Only graphic characters and transmission control
characters can b used in DLE sequences.

End of meditm

A control character that may be used to identify the
physical end of a medium, or the end of the used
portion of & medium, or the end of the wanted
portion of date recorded on a medium. The position
of this character does not necessarily correspond to
the physical end of the medium.

Enguiry

A transmission control character used as a request for
a response from a remocte station — the response may
include station identification and/or stztion status.
When a “Who arc you” function iz required on the
general switched transmission network, the first uze
of ENQ after the connection is established shall have
the meaning “Who are you” {(station identification).
Subseguent use of ENQ may, or may not, include the
function “Who are vyou”, as cetcrmined by

agreement.




EOT

End of transmission
a9

A transmission contro! character used to indicate the
conclusion of the sransmission of one or more texts,

ESC Escope

A control character which s used to provide
acdditional control functions. it alters the meaning of
a limited number of contiguously following bit
combinations. The usc of this character is specified in
IS0 2022.

ETB End of trensmission block

A transmission control character used to indicate the
end of a transmission block of data where data is
divided into such blocks for transmission purposes.

ETHA End of text

FF

HT

A transmission control chatacter which terminates a
text. :

.

Form feed T

A formnat effector which advances tha active position
to the same character position on a pre-determined
line of the next form or page.

Horizontal tabulation

A format effector which advances the active position
to the next pre-determined character position on the
same line.

Information scparators .

15,

1S4

(US} A control character used to separate and
qualify data logically; its specific meaning has to be
defined for each applicetion. if this character is used
in hierarchical order as specified in the general
definition of IS, it delimits a data item called a UNIT.

{RS} A control character used to separate and
qualify data logically; its specific meaning has to be
defined for each application, If this character is used
in hierarchical aorder as specified in the general
definition of 1S, it delimits a data item called a
RECORD. '

{GS) A control character used to separate and
quality data logizally: its specific meaning has to be
definad for each application. If this character is used
in hicrarchical order as specified in the gencre!
definition of 15, it delimits a deots item called a
GROUP.

. N
[FS} A control character used to separate and
qualify data logically; its speciiic meaning has to be
defined for rach application. !f this character is used
in hicrarchical order as specificd in the general
definition of 1S, it delimits a data ftem called a FILE.

LE

NAK

NUL

SO

S0H

STX

suB

Line feed .

A format effector which advances the active position
to the same character position of the naxt line.

Negative acknowledge

A transmission control character transmitted by a
receiver as a negative response to the sender.

Nil

A control character used to accomplish media-fiil or
time-fiil. NUL characters may be inserted into or
removed from a stream of data without affecting the
information content of that stream; but then the
addition or removal of these characiers may affect
the _information layout and/or the control of
efquipment,

Shift-in

A control character which is used in conjunction with
SHIFT-OUT and ESCAPE to extend the graphic
character set of the code. !t may reinstate the
standard meanings of the hit combinztions which

follow it. The effect of this character when using’

code extension techniques is described in 150 2022,

-

Shift-out

A control character which is used in conjunction with
SHIFT-IN and ESCTAPE to extend the graphic charac-
ter set of the code. It may alt=- the meaning of the bit
combinations of coiumns 2 to 7 which foliow it until
a SHIFT-IN character is reached. Fowever, the
characters SPACE {2/0) and DELETE (7/15) are
unaffected by SHIFT-OUT. The effect of this
character when using code extension technigues is
described in |SO 2022,

Start of heading

A transmission control character used as the first
character of a2 heading of an information message.

Space

A character which advances the active position cone
character position on the same line.

This character is also regarded as a non-printing
graphic.

Start of text

A transmission contrel character which precodes a
text and which Ts used to terminate s heading.
Substitute character

A control character used In the place of a character
that has begn found to be invalid or in error. SUB is
intended to be introduced by automatic means.
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SYN Synchronous idle e VT Vertical tabulation
A transmission control character wused by a A format effector which advances the active pasition
synchronous transmission system in the absence of to the s=ame character position on the next
any other character (idle condition} to provide a “ pre-determined line.
signal from which synchronism may be achieved or
. retained beiween dota terminal equipment,

. N c .
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IS (the lntemadonal Oreanization for Standw dization) is g worldwide federativn
of national standerds instit:ztes {ISO member bodies). The work of developing
International Standards is carried cut through (50 tzchnical committees. Evary
member body interested in a subject for which o technicol commitiee has been sit
up has the right to be represented on that commitsce. laternational organizations, -
governmental and non-gow_erqmental, in liaison with 1SO, also take part in the work. '
_ Draft International Standards adopted by the technical committees are circulated
to the member bodies for approval before their gcceptznce as International
Standards by the iSO Council. e '

> . s . e -

loternational. Standard 1SO 1185 was develeped by Technical Committee
ISO/TC 97, Commputers and information pracessing.

- ~

This second edition was submitted directly to the ISO Council, in accordance
with clause 6.12.1 of the Directives for the technical work of {SO. It cancals and
replaces the first edition {i.e, 1SO 1155-1973), which had been approved by the
member bodies of the following countries ;

Australia Germany, F.R. Romania

Belgium Grugce Spain

Brazit ‘ ... lsrael Sweden '
Canada -~ aly T Switzerland

Czachoslovakia ) Japan Thailand  *

Denmark New Zealand United Kingdom

Egypt, Arab Rep. of ) Perut ) . USAL

France * Poland U.S.5.R.

No member body had expressed disapproval of the document.
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0 INTRODUCTION

In data communication sysiems the information formats
and the redundancy in the data to be transmitted differ
widely from one application to another. It is therefore clear
that 2 number of classes of error protection systems may be

regulred. -

This International Standard defines onc method of error
detection which satisfies a wide range of spplications. It
consists of accompanying the data block or text by one
checking choracter (in addition to character parity) and it is
often referred to as the “Longitudinal Parity Method”,

1 BCOFE AND FIELD OF APPLICATION

This International Standard spacifies a method for
detecting errors in informaotion messages by attaching one
hlock chack character to the transmitied information block
{or text} and checking this character whan it is received.
The method of correcting errors when they are detected is
subject to the particular application and s performed at a
higher level. ’

The method is epplicable to systems which use the 7-hit
coded character set which is the subject of IS0 646, 7-bit
coded character sot for infermation precessing interchange,
and the basic mode of implementing this 7-bit code in data
communication systems, which is the subject of IS0 1745,
Information processing — Basic modes controf procedures

for Gata cormmunication sYsiems,

"The rules for generating the characier parity bits, according

to 180 1177, Informaticn processing — Character structure
for start/stop and synchronous transmizsion, are that the
character parity sense shall be odd in synchronous systems
angd cven in asynchronous systems.

"\

'_ 7 bits b{usq parity bit. .. " -

2 RULES FOR GENERATING THE LONGITUDINAL
PARITY BLCUK CHECIH{ CHARACTER

2.1 Block chack character

2.7 The block chack character shall ba composed of

2.1.2 Each of the first 7 bits of the block check character -
-shall be the moduloe 2 Binary sum of every elernent in the

same bit 1 to bit 7 column of the successive character of

the transmitied block. :

2.1.3 The longitudinal parity of cach coiumn of the block,
including the block check charecter, shall be even. ) o

2.i4 The sense of the pority bit of the tiock check
character shall be the same as for the information
characters {cdd for synchronous transmission, even for
asynchronous transmission). '

2.2 Summation

221 The summation to obtain the block check charzcter
shall be stertec by the firsi appesrance ¢f either SOH (Start
of Heading) or STX (Start of Text).

222 The starting character shall not be included in the
summatien.

223 If an 5TX character appears afiar the summation has
bezn started by SCH, then the STX character shail be
Included in the summation as if it were a taxt character,

2.3 With the exception of SYNM {Synchrenous ldlel, all the
characiers which are transmitted after the start of the block
check summation shall be included in the summation,
including the ETE (End of Transmission/Elock) or ETX
(End of Text) control character which signals that the next
foilowing character is the block check character.,

2.4 No character, SYN or otherwise, shsll be inserted
kEzetween the ETE or ETX character and the block check
character,
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FORCYWORD

iSO {the Internationa! Organization for Standardization) iz a worldwide fedsaration
of naticnal standards institutes (ISC member bodies). The work of develeping
International Standards is carried out through [SO technical commitiees. Every
member body initeresied in 2 subject for which a technical commitice has been sat
up has the right to be represented on that committec, |nternational crganizations,
governmantal and non-governmental, in liaison with IS0, also take part in the work.

Draft international Standards adopted by the technical cormitiers are circulated
10 the member bodies for approval before their zcceptance as International
Sianderds by the SO Council.- ) . . :

Prior to 1972, *hc rosulis of the work of the Technical Committess were published
as ISC Rezommendations; these documents are now in the process of being
transformed into International Standards, As part of this precess, Technical
Committee 1SO/TC 97, Computers and fnformation processing, has reviewed 1SO
liecommendation R 1177-1970 and found it technically suitable for tansformation.
International Standard 1SC 1177 therefore replaces 1SO Recommendation
R 1177-1970, which was approved by the Member Bodies of the foliowing
countties :

Australia Greece Sweden

Beigium Isael . Swiwerland :

Brazi! |taly .. Thailand

Canada Japan .. Turkey .

Czechoslovakia New Zealand . .. United Kingdom

Denmark Poland L US.A,

France Romania . USSR,

Germany Spain S . - . L

Mo Member Body expressed disapproval of the Recommendation.
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ThIS International Standard 5pec|f1e5 Ihe cl‘aracter structure
to be used for sarial-by-bit start/stop and synchranous data
transmission systems using the 7-bit coded character set
which is the subject of 1SO 646, 7-bit coded character set
for information processing interchangeV,

It applies to the informaﬁoh transfer through the interface
standardized by the CCITT and the [EC/ISO between the
data terminal equipment and data communications
equipment as defined in CCITT Recommendation V 24,
and the relevant CCITT modem recommendations.

. .
H ’

Qus uPERAJION

In serial working data transmission systems, 1he
chronological order of transmission of the information bits
shall correspond 10 the bit identification by to by as
defined in the 7-bit code table of ISC €4 6 with |east
stgmf:can bit rransmitied first.

When the rank in the combination represents the orde of
the bit in binary numbering, the bits shall be transmitted in
serial, working with the iow order bit first.

The numerical meaning corressending to each infermation
bit considered in {solation is that of the digit :

0 for a unit correspending 10 condition A

(Travail = Space), and

* 1 for a unit corresponding to condition Z {Repos =
© Mark},

in accordance with the definitions of these conditions for
woe-condition transmission sysiems,

11 This character set is olsc standardized by CCITT

ation processing — Character structure

2 BIT SECUENMCING — START{"TOD AND SYNCHAGN- :

"3 PARITY BIT — START/STOP AND SYNCHRONGUS
_CPERATION

. A parity bit is added to every character and is located in the

eight pasition, bg, and is therefore transmitted after the
seven signifiant bits for the character.

J 3

4 PARITY SENSE — START/STOP AMND SYNCHACON-
CUS CRERATICN

For asynchronous systems, the parity bit is chosen in such 2
way that the number of "CNE" bits is even in the sequence
of eight bits thus formed.

For synchraonous systems, the parity bitis chasen inzuch a
way that the number of “ONE bits is odd in the sequence
of eight bits thus formed.

5 CHARACTER FRAMING

5.1 Start/Stcp cpoaration

In start/stop systems using the 7-bit coded charzcter sot
{see [SQ 648), ten or eleven unit elements shall be used ser
character.

The first information bit of the transmitted coded

combinations shall be preceded by 2 start element

gorrespending  to conditicn A (Travall = Space)., The

duration of this start clement shall be one unit interval at -
the data signaliing rate at the transmitting interface.

 Internaiional Telegrephic Alphobat No. 5 Recommendzarion V 3.
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The combination of seven infcrma=ion elements completed
by its parity element shall be followed by & stop elemant
corresponding to condition Z {Repos = fiark).

For systems using the 7-bit coded character set over the
general switched teleohone and telegraph networks with
electromachanical data terminal equipment operating at
modulation rates cp to and inciuding 200 bauds, tite stop
element duration at the transmitter shall be TWO unijt
intervals at the data signalling rate of the transmitter.

-In other cases the use of a stop element with a duration of
ONE unit interval is preferable, However, this is subject to
mutsal agreement between the administrations and/or
recognized private operating agencies concerned. -

Similar situations when a ONE unit interval siop elemant
can be used may apply to leased circuits.

The start/stop receivers should be capable of correctly
receiving start/stop signals comprising a single-unit stop
element, whose duration will be reduced by a time interval
aqua! to the deviation corresponding to the degree of gross
start/stop distortion permitted at the receiver input,

¢ e

However, for electromechanical equipment which mustusez
two-unit stop element {11-unit aiphabet) with 2 modulation
rate of 200 bauds or less, receivers should be capable of
correctly receiving signals with a stop element reduced to
one unit.

The time between the end of the siop element of a
chargcter and the beginninog of the start element of the next
character may ke of any duration; the polarity of the signal
during this time is the same as that of the stop element.

5.2 Synchronots speration

In synchronous systerns using the 7-bit coded character
set (sce ISC 64G), eight bits per character shall be usad : the
seven information bits followed by the parity bit. |

The time between the end of the last bit of a charzacter and
the beginning of the first bit of the next character shail be
zero time or a multiple of the unit interval at the data
signalling rate 'of the ~transmitter. When character
synchronism must be maintained, this time interval shall be
zero or 'a multiple of the character interval, Where
necessary, parity sense should be maintained.

2
Lt v 3 .
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'-\L STANDARD

C INTRODUCTION

. T

3.1 Genersl

A data communication system may be considered as the
ensemofe  of the 1terminal instaliations and  the
!

interconnecting neiwork that permits information to be
exchanged, ..

~

A data link concept is identifiable when considering |
terminal - instaliations conpected to the same ncwwork,
operating at the same spced, in the same cgde..thne'ver
actions on the' respective transmission control characters:
take place, a separation of data links is constituted. Typical
examples where this applies ~are :
switching centres, concentrators |mermedxate reformattlng
I P

“and speed change dev:cns. . : TR e

The information transfer In a data link i5s monitored by data
link control procedures where some characters, selected
within a code set, are given particular meaniags according
10 the transmission phase and aze used for various purposes
such as 1o delineate information, to reverse the dxrectxon of
transmission, to ask guestions, to snswer, etc,

. . .. s ’ e s rduat e o om PR -
-

The data link control procedures are categorized in classes

which are referred to as modcs of operation, The present "

considerations relate to ‘one class callcd ”bas1c mode
wrhich is defined as followss : R
In the basic mode all the necessary transmission contro!
information {for example, message framing .and
supervisory instructions) passing from one station to
another 15 carried over the link by discrete controf
characters seiected from the ten transmission control
characters which are defined in the ISO/CCITT 7-bit
code {ISC 646). The information exchanges are carried
out in the alternate mode on standard communication
facilities. The control of the daia link is not affected by
any tharacters other than the ten transmission control
characters. Other codes than the 1ISO/CCHTT code may
therefore be transmitted provided ithat they do “not
contain any of the ten transmission contro! characters in

ither heading or text. Sequences of transmission control
characler combinations such a5 DLE.XXX are not
permitted, with the one exception DLE.EOT which is
defined as *'Disconnect”.

store and forward -

" With the above considerations, typical limitations of basic

Extensmm 10 the basic mode are contalned |n the following

Internatienal Smndards . : ) . . -
“ISQ 2111, Basic mode control prc&edﬁres—- Code
independent informa rr'on( transfer;
-~ 1802628, Basic mode  control procedures — )
© Complements; ) o g
150 2629, Basic’ mode conrrol pmcedures -

Conversat:ona." mformanon  message rransfer oL

- 5 ' EOFAN "’.,1,'_.‘: L o

‘-ur &

and also in annexes B and C of this International Stonda.d

e e

e - e
- ) 3 .o i . . :

The foﬂow:ng conmderauons have been talen into account E

|n developmg the rules for the baslc mode :

o

" The rules are based on the assumpticn that one of the
" stations in each connection would be cither a computer or a
. device capable of handling automaticaily an exchange of :

lnformatlon. The rules are desigred o allow the complexity

, of operation to be increased from a basic lcvel by adding

options. These options are designed so that any number of
stattons can still communicate sven though they normally
operate &t d| ferent Icvals of complcwty - -

o

i

e L .

el Gt e IR RN . - s - .

It is desireble to" reduce "epticnal features in  this

 Interpational Standard 10 a3 minimum, but siiil retain a
¢ balance between on economic soluiion for the “low cost

systems” and cxtendability ' for  encompassing more
Y Y

" complex systems. The rules may he difficult 1o impalement

in very simple systems involving low cost devices and
human centrol. Gn the oiher hand, in compiex high spesd
computer links, the rules may seriously resirict the
throughput of information, These two cases are regarded as
the upper and lower fringes of the present International
Siandard and may be the subject of future International
Standards. - -

mode control procedures are :

re"tr:ctxon of cffxcunncy by the time defay whfch is
due to the alternate mode of operation: .

— single l:nk operation only.

5 . . vr v

e
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0.2 Communication phates

The tzble below shows the varicus possible pha’r.s and fub
phases of a data communication,

.1 SCOPE AND FIELD OF APPLICATION

Phases 1 and 5, which relate to the establishment and

. . -,

1.“. Genural

Thls international Standard specifies the method of
implementztion of the 1SO/CCITT 7-bit coded character

- clearing of connacuor]s .o'vcr :fhc gencral :w:té:hcd nc:Lw?rk, sel’! {or information interchange on datz transmission

- [+ .are under the responsibility o t:’e CCITY and arc therelore channels. 1t also defines the formats of the transmitted
Soov - T . .

N not covercd by thls In ernatlona Standard messages and the supervisory sequences which are part of

[ . In each phasc one of the st:mons d|rectJ the operauon and
" s respensible for the continuity of the communication. The

cther station or stations onl‘/ react to the actione of the

the transmission control procedures. 1t covers the majority
of existing data transmission systems and data link
configuradons used in conjunction with data processing

N m-m'mble statjion, -, v -7 L, - Dre ey, w BysiEMS.T T K T xet
. “The wansmission control chaructus wmch are shown These control procedures deal with transimission over one
" 1 3 link at a time 2nd do not describe the operation of data

. alongside the varfous subephazses dra tha‘o wh:ch are

. - - [ " s
involved in the basic mode oroperauon. links in “tandem'’. They relate to the class of control

procedures which is known as the basic mede and apply at
the interface between data communication equxpmcm and
data termmal equipment.

ZOT is shown in parcntheses in Phases 2 and 3 because its
- use within the phases initiates 2 changeover 1o Phase 4,

‘ -

. ' RPN Transmission contral r
o io] IAREREIEE-E e Slutlonsnann - characters L.
wo, \ Phase. . - : used in basic mode " Notrs’
i o o Hespcmsible * Forward
. R B . Respansive Backward
. 1 Eswublishment o} Switching ¢ | * ey e .
' ot connection ; fwwng PR R LT . CCiTT
al . Ry A R RS e e | . Responsibitity
‘ over gener .| B) ldeniification e R T e 4
*Topenwork e . [P P .
' 2 Establishment| al Switching . Call.. I Calling * e E Not covered
- o, ol gata link . . Answer Called - at present
Lo b) pPofling , [Poll .- . .. ¢ |Cenwol . . | (EOT), ENQ
) T ' " Reply ' - Tributary {EQT)
c} Selecting Salnct Master . [ECT), ENO L.
. e Reply -. . - Slave ~ . ACK, NAK
o Lo o ' Transfer "t | Master SOH, 5TX
3 Information transfer : '
mation . K el Slave ETB, ETX
. e . e Supervision . . (EOT} ACK, NAK,
. P ’ : [EOTI
4 Terminztion 2! Retdrn © Terminate Masler EOT '
i nevtral siate interrupt * Slave ECT
. ) b) Raesurn to ; o
‘ vt e * conwol U 'Il'ermlna(e. o M:lsm.r . '5“ - ECT -
station - - nlerrept s iave 07
o ¢} Disconnect Disconaect 2.0 T master . . DLE, EQT
Disconnect : - Slave DLE, EQT
5 Ciearing of connection R e, CCH:'.": .
\ .. N . . . Rezponsibility
- <

1) S2e 150 646, CCITT : Alphatet MNo. 5.

2
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it Is accepted that, in their present form, the controi
procedures are a framework upon which a system can be
built and that, before the successful interconnection of
eguipment from different supplies can be ensured, it will be
necessary 1o define additional details, such as :

— structure of prefixes or addresses when used;

~  "time-out" procedur es and the recovery procedures
which follow the various time-out conditions (see
IS0 2628).

This Internztional Standard must be considered - in
canjunction with the following 150 publications :

1) 180 1177, Information processing — Character striic-
ture for start/stop and synchronous transmission,

2) IS0 1185, /nfermation p’acessingH’Use: af longl-
tudinal parity o detect errars in rm‘o fmanon rr'essages

‘l 2 AsJumpuons

1) The information to be transmrttcd will norma!ly be
coded in accerdance with the 7-bit ISO/CCITT code.

2] Ail transmissien control functions will be-ccr.‘ormed
by the use of ten specific transmission control eharzcters
which are defined in this code as '_I'C 110 TC 10,

3)

No recommendation is made regarding
— the technique used (ha'd.vare or fofw-.rare)

-~ the part of the terminal instaliation whnre the -
information mcasages and ﬁupemsory sequences are
generated and recogmzed :

4} Transmission may be at any data transfer rate, either
serial or parallel and-cither start/stop or synchronous,

5} Responses to an Informeation message™ or &
supervisory sequence may be either by turn arcund of
the channel or by using another cnannel

6) The basic mode control procedures are applicable to
systems of varizd complexity based on E(ther-wuy
transmissicn using : . -

a) Onc-way transfer of information with alternate
supervision cn the same channel,

—_— e e re o ———

—_— e e — e —

© b} Cneway transfer of information with alternate
supzrvision on a seperate channel.
—_—r— ——
———— [ PRI
c} Alternate two-way transfer of [nformation with
alternate supervision on the same channel. RN
T =T e e e T 2
dl  Alwernste two-way transfer of mrormauon with
aiternate supervision on separaie channels.
— —— . —————
i -~ ' ' *

IR

ATCT)

a

7} The following cases will be‘the subject of further
study :
a) One-way ™ transfer
s:muItaneous supnrwsrcn.

of. . information  with -

b) Alternate two- way transfer of information” wrth R

sxmultaneous supervision, ”
.

PO | R e e et TR T N

) Twa»way simultaneous iransfer of lnformatlon
with alternate supervision, .-

d} Two-way simultaneous r"nSrer ~of information

with simultaneous supervision.

" - K .

2 DEFWITIONS OF THE TRANSMISSiON CONTROL
CHARACTERS . . ..

PO P e o

Thé basic definitions of ‘the ten transmission’ control
characters, as taken from 150 646, are listed below (see
clause 5 for deacnpuon of use). S .

L *

(TC1) v

B R Jny

SOH Start of headlnf‘ ’

A transmrssron control character used as the first
- character of a hcadmg of an mformatron _message.

H :...“_.

(TC2] aTX Start of text L STl
A transmzsslon control character which precedes '
v te.V.t and which 15 used to tnrmmare a heading.
(Tca) ETX End of tm L
. A transmission control character wh.ch terminaiesa
- text. . e
. " . . o . . - ) . .
(TC4) - EOT End of transmission |, ., P
e o At PR B T P B L

" A transmission control character used 1o indicate
. the conclus:on of the transmission of one or more
te\(ts. E ol

(TCH) -

E\Q Inquiry  ~ "' - .

R TR X :
_A transmrssxon control character used as a rquest
,.for aresponse from o remote station — the response
may include station identification and/or station
status, When a “Who are you” function is required
on the general switched transmission network, the
< - & first use of ENQ after the connection is estahlished
shall have the meaning “Who are you' (station
identification). Subsequent use of ENQ may, or
+may not, include the function "Who are you", as
determined by agreement,

.(TCG) ACK

- Acknowladge

. A transmlssxon cont.ol chara ter transmitied by a
" rccewer as an aff.rmatwe res'nmse to the sender.

DLE Dara linkk escape | "

A transmission contral character which will change
L the meaning of a limited number of contiguously
following characters. 1t ,is _ used exclusively o
-, . provide supplementary data transmission control
functicns. Only graphic characters and transmission
controf characters can Se used in OLE seguences.




75 (E)

e - el a '

NAK Nezative acknowledea

-7 . A transmissiocn control character transmitted by a
con receiuer as a negative response 1o the sender.

(TCQ) SYH Q\/nuhronouf icia o ce TR

Aol LA transmission” controi character used by a

“ synchroncus tranemission system in the absence of
DS .. any other charecter (idle condition) to provide =
. " signal from which synchronizm may be achieved or
. ": retained between data terminal equlpmr.m

s T, ot ‘. . [

ETB End of transmission hiock

e . PE

A transmission control ‘character used to mdlcute
.. the end of a trunsmission block of data where data

i~ e L

) is diviced into such_ blocks for trensmission
purposes, Lo N cl
‘ ' SRR .
MESS ACE FORMATS o B

[ - . .- .

. ..u varlous pcmb!n messcxges are categorxzed as fo!lows

. B S -

int OTmElUOr‘I messages

e T forward cupe--\r.sor\,f sequences,

B o CatEe 1. N -

,».-u-‘-‘ .-._‘.-gl_.u'
- backwa d superwsor\/ seque“ces
R PR

\..l-,-, BT S

. 3'1 Gur'eral rt,‘es o
g ..

Every transferred sequence of cht-'..’a(:ters CO'TtdInS at least
one transmissicn control character. Thesz are used either to
"define the nature of the informatien contained
. saqLen\.e of dafa or to convey supem,orv fqnctmns. '

“They must not be consmdered information.
Therefora, they must not be transmitted 2s part of the
text or heading of an information message with the
exception of SYN wnich may.be incerted as required tut

_whlch must not ba rea=rded as mformutzon.

.

— When used singly or at the end of 2 message or
sequence, thoey invite the

- , action. L S

a) Jnformation messagss w0

' “Inforration messages consist of a text which can be
‘oraceded by a heading; the heading s delivered with the
‘ text. HRouting indication, for intermediate points in
3 narticular, must” be in the hLeading. Other auxilizry
information may be either in tne heading or in the text

! SOH, STX, T8 and ETX are used as informeation framing
cheracters. They csnnot be sent singly.

information messages, or information blocks, may be
accompanied by 3 block checking character in zccordence
with 1SG 1155, The use of thiz block checking charzcier,
shown in parentheses, is optiona! and thercfore subject 1o
prior agraement,

4

LR

in a -

tation receiving them to taka

b) Supervisory sequences

Alj supervisory sequences except DLE.EQCT are composed of
either a single transmission controi character or a single
transmission control character precedad by one or several
- graphics.

In some of the following supervisory sequances the meaning

of the character or charzcters which precede the

transmission control character is defined {for example

Polling address). In others, it is simply shown as a prefix
“ which may include one or more of the fallowing :

Edentity Enformation:

address mfo. mat'On,

status inforrnation;

any’ other qualifier (for

response number),

as necessary example

The use of these prefixes and their J2scription Is subject to
prior agreement. They may be standardized at a later daze.

"EOT, ENQ, ACK and NAK are used for suparvision, They
can never appear contiguously.

*+ ~The prefix must not contain more than 15 characters.

: 3‘.2 hforma tion r*essage.)
T——=TEXT—-T.|C
S ' 4 )(_.: - I» . X C
) s - - EfB
T——TEXT—--TI|C )
X B \C
(See note 2, below)
S,
¢ S , -5 E 5\
O——HEADING—-—-T~—TEXT~—T |C
n X X \C)
d) S S £ /8
Q—-—HEADING —~T——TEXT—~=T | C
H X . g \cC
(See note 2, below])
el S E /8
O0—~—HEADING—~T |C .
H ' B iC
(See note 2, below)
NOTES . .
1 Fillers may ke inserted in the heading and the tex: [tor

example SY'N),

bl, d} and e) abovo which end with ET3, some

required.

2 In formes
continuation is

3 Al tha ﬂhuve messsges can oe abortad by terminsting thasy at
any point with EOT. Future study may lezd 1o the speciiving of
oneher ......hcd for sborting which 2llows the continuation of tha
communicstion.
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3.3 Forward supervisory sequences T b) Negative reply to : . . -
al Polling - e gen e - —aninformation message - L '

L i B . . E ‘ ) " Lo . T N B . Y
i Polling address N : .t T+ (Prefix) A Co
’ - ' Q vor T e -0 . K = ) B
{Sce note below) T o c} Negative replyto: B N -
b} Selecting ) . : " ) —.a‘polling s'upcrvisory sequence . ' B |

i) Station selection ’ ' ' N ) E.. -
' ) ) (Prefix) - 0

. E
Selecting adcress N o
Q

L “d} Negative reply to : ) - ' O
{See note below) ) o . " L —~a selecfing supervisory sequence :

'1"a reply is not required, ENQ is not used and the §e|ecting S e
sequence i3 immediately followed by the information =~ .0 o o (E’l’_&fl::..),_,

message. e . ‘. R S T S S L SR
. ’ - .- .. . -e) Requestfor: , o7 o
2) Identification and status o TR T O
o . ¥_. - —saninterrupticn

ot R e e B P e r:’.':-:-‘l_",‘ ‘l'.~:. S “v‘ ‘.ﬂ‘ o e ..‘1','“‘,"
{Prefix} . LNy . O = I
- N e N (171 B
T e C e lmnta e

3) Odt of neutral a R . . Tt
- . —areturn of responsibility to o

o . Il. ' E ' . Cob the control station ",
(Prefix) . N T S L A L N
e e Q . e S, ‘. . e "' A ,_\"

) {Prefix)

- PRI ;-

E T e ..., = reiurn to neutral siate ) L.

L - L .- Lo ! . -

{Prefix) ) O . e i e e B E -~ . PN
' ‘ T . Ll foomen T L HPrefix) o] o
(See note below] o .o C . '_‘-' v ST _ t. T ’ . R
. . . . .y 4w . [Seenote 2, below) : ; i

d) Disconnect . . Y : . ‘ - k' ) - o PR
: T .f) Disconnect | S A o . :
D E . . A S ST o

{Prefix}y . L O R ot -2 DB
E T T {Prefix] . L- O . .
. - LatTi gt ] - DR E _r . . ) .
NOTE — Polling sequences are always preceded by ECT except in N 'S'- R Lr e T . -
systems involving Phase 1 where the omizsion of EOT is optianal. NOTE e e e e o e L

Seferting tequences may also be preceded by EOT, . .

1 The p:oi:cdure: for the casns of 'no raply” orn covered in 4.3,

Some sysiems may nat be able to iolerate a polling or sclecting .2 Future siudy may lead to replacing the interruption by EOT .
sequence immediotely following ECT. In such cases it may be with nnother methad.

neeessary ta ensure a short deiay bepween the SOT and the addross . PRI . i
by using, for example, a number of “fillar” characters, L T e i P ) . I

- e L.« 4 DESCRIPYION OF PHASES s -
3.4 Bacioward supervisory sequences el o

- The operctional procedures of a complete syatem can be
2) Positive reply 1o : L ¥ construcied | from  the following separate ‘phases and
’ sub-phases : o A ’ : ..

g v,

~ zn infarmation message L
of connection over the gencral

) ey .o Phase 111, Establishment
. PN < v e . - . - £
— selecting . N Unetwork . :

4y vt

) ~ A - :'j..-_- a) Switching P . e s e, . e S . 1
{Prefix] c . .. . o
K .-+ b} Identification . .. e
2 . ' C L
31 Thiz phase is uncer tne respopsibiiity of the CCITT. * S R e T ;



Phase 3" Informaiion transfer - .

EACARASIRY .. Assuming the slave station{s) has accepted to receive the
Sl o e o o T information message, the master station commencys its
o A : transmission.

'é]. Swnchmg

b) Pollmg -

c:} Selectmg

o Phasn 3 !n-ormat:on transfer

" During this phase there are no changes of station status
- or responsibility,

:T Pnase 4Terrnmat|on gy -._._:&_ . L P‘ia:ef-‘la) b),c} Termination
’ a) He'tijm to neut-raf stat; - R ) =" When the information message has been transmltted and
a H . Fl
- oo L, satisfactorily received by the slave stetion(s}, the master

. b) Fleturn to control station -  station sends EOT toc announce to the conirol station
v Lo . ook that its transmission reguirement has temporarily ceased.
. clh DI-‘n-OﬂﬂECT . S et " By doing so, the master station relinquishes {ts master
’ e e status  and  returns the responsibility of  the
T T T e communication to the control station, :
"2.1 Phase linkage . . . N ; ’

Phase g1 Clearmg of connectton .

; . e S0 odf there are no further transmission requirements, the
Figure 1 represents the various phases of a communlcation i contrel® station, by <ending DLE.EOT, releases the

’ which ‘are linked (thick lines} te ach|ev.'e one transmission, " - """ possibly involved private switching .-quinment,
" or information transfer, in  the “most T-general - case PR :
encompassed by the bas'c mode control procedures, ) -0 7~ Phase 5. Clearing of connection [General network]
D The sequence of events for such a commumcutton wou!d be " * 7 The Disconneet funcijon {DLE,EOT]) of the tarmination
-0 ag fouow ) - Jwee -t 7 o ephaca will initiate the clearing of the connection over the
I . S e Mottt T general switched network. The procedure for so doing is
:-"_'Pha:e 1 al, bl Estabhshr’ient of connection over the " under the responsibility of the administration.

- B general switched network |

PR T et

As a matter of fact, in most systems, several data link

ere »“the  conmection is - established -b the . .
H Y establishments and severa! infarmation transfers take place

" telecommunications administration and this is iikely o

% “ e divided into: wwo | sub-phases : '‘Switching” and [n sequence within a communication. .
- “ldentification”.” They will both  be under thj‘-’ This is illustrated by the phase linkage arrows marked PL 1,
L : .responmb:hty ofthe adm:mstrat:on. o 2,...6. An example of such a multiple communication
) “;"Ur.less othemlse st|pulated by the admm:strdxon once - 'COQ'q_be: :

“this phase is achieved, the' calling station takes on the
'responszb:hty for the commsmcatmn and acts as masler
statjon or control station: ™ T T Wl : .

*Means for sxgnalllf‘.g the comp!etlon of Phase 1 WI|| be - Phase 2 c) — We try to select station X;
~ defined  with . reference " to ‘:{ecommendatlons on
" - interfaces (for examp.e CCITT V24, C|rcu|t ‘107} L

Tl .. .t . - Ph sé2b — We oIIétationY;
" Phoe 2 2), =} c) ._stabhs‘wmentof data l:nk . . a ) P

Phase 1 2). b) —‘ We reach a multistation link via the
< . general network;

. = .
Phase 4 a} — Station X refuses 1o receive;

PR  Ctagian W o . ,
After estab!lshmg the ConnLCUCn on the general FPhase 3 — Station VY transmits information to us;

v netwerk it is required to esiablish the data link. This Phase & — Statlon ¥ terminztes its transmission;
“procedure’ may invoive ‘fome private “line Switching © * o e e
s T - performed by a privete Switching exchange or a line Phﬂse 4 c} — We decide to disconnect;
S '.“concer'trator before olling an reIect:n e, LT L :
R et T S S p . ?wl G g e Phase 5 The general netwark is clearad.

The “Polling" p:ocedure carried out by the control Al 4 ohase I "< he ok
c ara .
"~ station, invites a tributary station to transm:t any ! the permxtte phase linkages are shown on the phase

. : 7. dizgrams in 4.2, along with more detsiled descriptions of

__.mcs =2ge it ma have. L N ... e e Do the phases and sub-phases.
g 2 This proc‘,dure trc.nsfers .the responsibitity of the S ]
e s " communization to “the polled station, which tekes the In same systems, not ali the phases or sub-phases shown on
T ctatus of master st txon. : ) o *-~the phase linkage diagram will be required, Examples are
SR T vl wlwe o v illustrated by different by-passes «
©o. .. . The “Selecting" pro-::edure, carried out by the .
717 so-designated master station, invites in turn another By-nass 1 (BP1)

. swztion to get ready to receive an information message. . . . ;
This by-pass applies to systems composed entiraly of

This procedure gives to the sefected staticn the status of leased or private circuits not connected to the genaral
slave statien. switched network.

1} This phate iz under the responsibility of the CCITT.




Phase 1 | Phase 2 . ] Phase 3 i ) Phase 4 | Phase 5
Cannection avar l Establishment of data link | Infarmation transfer 1 - . Termination ] Clearing of ganeral
: ganeral switcled | | . | ' ' | switehed network
network l | PL 1 o | .
-, E ) - l . ~ . ) | |
| : N Pz ' ! |
- b : Ri L { o ‘
. - ] S ‘_ ) R o - | S | :

- Sa) o s bl | } b) ci’ - : ‘| a}| b}~ c) ’ .

i3 . ! prarm [ Lo | )

E " |- I . - N - ; - o l A . R
) 3 fe] = a = - g 13 i 5.2 E el 8§ ! s -
3 = g | s N s [i]] =2 14 5 S =3 3 3 v > T o
3 3 = 2 “ 3 L - =3 8 | & i
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By-pass 2 [BP2)

This by-pass applies to systems which do not invelve line
switching.

By-pass 3 {BP3) ) .

This by-pass applies to systems that do not involve

private line switching,
Ey-pass 4 (EP

In systems with ‘control station, the suppression of the
poliing sub-phase allows only the sending of information
from the control station 1o the others,

In systems without control station, each station can still
select the other in order to transfer information but
cannot poll in order to request transmission from the
other end.

Ey-pass 5 [BP5)

This by-pass applies to systems with control station in
which only the transfer of information from the
tributary stations 10 the control station is required.

4.2 Phase diagrams

The detajled procedures for the phases 2 to 4 are given in
the following text and {llustrated by flow diagrams.

421 Establishment of data link [Phase 2) {sce figure 2)
a) SwiTtcHING

A privata switching process may be uced, This, however, is
not described in this International Standard.

b}y PoLuLING

Polling is the process of inviting stations, one at a time in an
crderly fashion, to transmit messages. The basic function of
polling is to prevent contention b‘/ en:,urmg that only one
station transmits at a time.

The polling process can only be performed ':A_f a control

station, following EQT.

When a station recejves its appropriate polling supervisory
sequence, it becomes the master station.

Each polling supervisory seguence must uniquely identify
one station on the data link. However, a given station may
be 4dssigned more than one address {for example, to
distinguish between different precedences of originating
traffic).

if no response or a nonwvalid response is.recejved after
transraission of a polling supervisory sequence, the control
station roust clear the paossibly established data link by
sending a termination supervisory sequence (EOT, sce
4.2.3, termination phase, and 4.3, recovery procedures},

Some systems may nct be ahle to tolerste 2 polling or
selecting cequence immediotely following ECT. In such

cases it roay be necessary to assure 2 shoit delay between
the EOT charzcter and the polling or celecting sequence
using, for exa

mpie, a niember of “fitler’” charactars.

\.

Polling sequences are always preceded by ;_OT excent in
systems involving Phase 1 where the omission of EOT is
optional, Some selecting sequences may be preceded by
EOT.

"¢} SELECTING

Selecting is the normal process for inviting one or more
stations to receive an information message. Howaver, it can
be used for the sole purpoce of checking the identification
of a station and/or for obtaining its status.

The selecting process can only be perform
staticn,

med by a master

When wused on a multistation data link, the selecting
supervisory sequence uniquely identifies, by means of its
address, one or several stations. This function is called
sietion selection, The address may include informaiion
other than that indicating the address of the desired statieon,
for exampte, priority, device seleclions, etc. The addrass of
the selecting supervisory sequence may identify either a
single station on the link or a group of stations on the link,

The station selection sequence may be sent either by ths
contro! station taking the master status or by a station
previously polled,

When used on a peointto-point date link, the selecting
supervisory sequence, which may be limited to the
character ENQ, essentially wrns the data link cut of its
neutral state.

In all cases, the selecting supervisory sequence calls for a
status reply from the selected or opposed station. If no
respanse or a non-valid response is received, the master
station must take action to recover the communication (see
4.3, recovery procedures).

NOTES

Y
1 An exceptien to the above is the use pf the so-called ''Fast
Cseloct” method in which the information message follows

imrnediately the selecting address (ENQ is not used}. The use of this
mathod requires special agreermnent between sender and recipient.

2 The method for achieving the scquentiz! or group selection of a
number of stations with the purpose of transmitting the same
message 1o all stations is not completely defined by this
International Standard,

3.2.2 Information transfer {phase 2) (see figure 3}

3} Heaping

The heading of an informaticn message is @ sequence of
characters sent by 8 master stztion which constitutes the

auxilfary information pertinent 10 the communication of 2
text. Such auxiliary information may include, for instance,
characters representing routing, priority, security, messaze
aumbering, and associzted chzracters. The definition of
specific portions of 2 heading is net within the scope of thic
Internztionsl Standard.

The sequence of characters which constitutes the heoding is

preiixed by the stzrt of heading {‘:O-‘} harzeter and ic
terminzted only with the stert of text (STX) charecter.




Cant:ol sends I Master sendds 4 | Slave sends (replies}
§
| I &
Identilication . l | -
Switch{Phase 1) E 1 Infarmation :
Switching  eeazmseen Polling acdddress M wmaser l — -~—i . e transfer
{Phase 2 2) Q ! @ [ {Phase 3}
Termination - , | | '
{Phase 4 b) I
Recovery | ]l [ F )
R1,R2 = '
( ! ] Selecting address 1 E . ) A cstabllsrfment
Phase 2 ez :l‘ e o (Prefix) N e ([Prefix) C e of daa link
Q ! K (Phase 2)
| N
| | N (Prafi) A —e
| | LK
l k Invalid reply (R4) “
P l | or no reply {R3} —ﬁ\
N {EOT} | k | o Termination”
| i - ; {Phase 4)
| I |
i fovalid reply {R 1] N
| — T ornoreply | N
| ) | {
l I Recoveries
@ For those systems where the informatit n me sage follows the selenting adel: 5 (Fast Select path), ENQ is
not used. .
@ 'n most cases, the transmission ol EQT is necessary after the conneétion l1as been established and before a -
polling or selecting supervisory sequence is transmitted, g’)
' -t
~|
I
[}
FIGURE 2 — Phas 2 — Estahlishmant of data link b
<3
4
m
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The heading is not @ “stand elone” message but must
always be immediately followed by a text and is applicable
only to that text. Any arrangement for association of one
heading with more thsn one text can only be made by prior
agreement between the affected parties and is not within
the scope of this International Standard.

The heading may be sub-divided into more than one
information block by terminaling aach such biogk with the
end of transmission block {ETB) character and by prefixing
the next following portion of the heading with the SOH
character. The biock check character (BCC), if used,
immediately fallows the ETB character {see ISO 1155).

bl TexT

rd
The text portion of an informaticn message contains the
information that is to be transmitted as an entity from the
sender to the recipient(s}. A text is always embodied
between the STX and ETX characters, and is alwaye
transmitted Dy a master station.

The text may be sub-divided into more then one

infarmation block, Each of the blocks is terminated by zn

end of block control character {(ETB, or ETX if it is the last

block of text). The following portion of the text must be
'efxxed with the STX charactcr

if block checking is employed, the block check character
immediately follows the ETE or ET X character.

The master station stops sending after each text or biock
has been sent, and normaily does not resume transmission
until the repiy has becn received. ' :

¢} RerLiES

Replics are uscd by the slave station 1o inform the master
station of the status of the slave station and of the validity
of the received mussage.

{f the information message, or block, was acceptable, and
the slave stztion is ready o receive, the slave station replies
by transmitting the .- =owledge character {ACK)., The
master station then transmits the next information message
or block. If the master station has no more to transm:t it
passes 10 termination phase.

If the informsiion message or block is unacceptable, the
stave staucn rasponds with the negative acknowledge
character {MAK). This negative acknowledgement indicates
to the master siation that the data was unacceptable and
aiso that the slave station is ready to recaive. The next
Liock of data transmitted is normally a retransmission of
the previous information messzge or block.

tf, during the information twansfer, the slave station
becomes unable to receive further, this station waits for the
end of the transmitted information message or block and
then resgconds by EOT. This EOQT shza!l be interpreted by
the other station{s] as a request for interruption and,
eccording to the type of system usad, cither returns the

responsitility of the communicarion io the control station”

or rewrns the datz link 10 neutral statz (see 4.2.3,
termination nhasel,

-
b

)
»J

Up 1o 15 characters may precede the finzl character of the
reply sequence to convey information of a qgualifying
Jnature. The nature of this information is not a subject of
this [nternstionat Standard (sce 3.1b), supervisory sequences
farmats). .

4.2.3 Termination {Phase 4) (sce figure 4},

There are essentally threc
clact 7o terminate the transmi

it sations when 2 station may
sion in pragroes §

a) When & station refuzes the cstablishment of 3 data
link, either because it has nothing 1o transmit {negative
reply 1o polling}, or because it is unable to transmit
{ncgative reply to peiling), or becouse it is unable to
receive (negative reply to selecting).

b} When the master station has successf
all of the data jt desires to send @

ully transmittad

The master station then  iransmits the end  of
trapsmission contro! charater {EOT), indicating 1o the
slave station that the tnaster staticn has no more data to
transmit. The master station thus relincuishes its right 1o
transmit {unless it is also the control station].

¢} When an unusual situation arises where either the
master or the slave station desires to stop the
transmission in progress :

If a master station sends EQOT at any time othar than
after a terminated transmission, the transmission In
progress is said to be aborted.

If a slave station sends EQT instead of a normal reply
[ACK, NAK), the wansmission in progress is said to be
interrupted.

In all circumstances, such as a}, b}, ¢}, the sending of EOT
by any of the stations terminates the transmission, that is
1o say :

— in systems cémprising a control station, returns the

esponsibility and the centrol of the communication 1o
that control station; this function is called “Heturn 10
Contral™;

— in point-te-point systems, without contra! staticn,
returns the data link to neutral state; this function is
called “"Return to Neutral”.

In addition, in all the cases of termination, if the clearing of
the connection {private and/or general network] is the
intended congeguence of the terminaticn, the "Dizconnect”
supervisory seauence (DLE.EQOT) shail be sent, either
instead of 20T or following the receipt of an EOT. '

4.3 Recovery procedures

[t has been recognized that 2 number of recovery
procedures are required to dee! with varic - abnormal
situations. Soma recovery procedures are oL Sou In the
following and their linkage to the appropr..i2 phase s
~cutlined in the diagrams in 4.2,

tn all czses, after spproprizia i"’]E"“UI perrcds. it shall Ze
the rezponzibility af either tha conirol stetfon or the master
station {never of a <lave s2z1ion) to take action,

ST




fiaster sends : Slave sends [repiies)
|
I
E B |
T C [
B C @ {(EOT)
Polling (Phase 2 b} S 5 E (B | ’ A L L
. T
Salecting [Phase 2 ¢} =s=~wcz= (O-— Heading - T— Text —— 7T C i {Prefix) c e {:}:;nslenz)tlon
Information transier (Phase 3)] t | . X ! X C | \ K
flecoveries (A3) [_ | |
\Il | N Information
| | S [Prefix) A \ e transfer
K {Phase 3} =
. - ! l
! l !
| o lavalid reply - __ |
| l or no reply {R3) 1
| | | |
| |
| ]
l | |
b _. Abnormal terminationof _ . o __ __ I
i infarmation message — [EQT) 4
. ] ]
| ) Recoveries
@ The BCC in brackets is optional.
. _ %)
® £OT can ahort the transfer at any point in the transfer phése.. L_‘:
~J
: &
FIGURE 3 — Phaza 3 — Information transfer o
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Ei‘
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Mesterfslava sends l'v'lasterls\ave‘sends

'

Establishment of E gelutrn1t0 ‘ ; ‘ .
connection (Phase 1) (Prefix} © — ! H(;?u;r—:rtgr : . S:tda:tl;s]hinmsnt
Establishment of coe T : Neutral . {Phase 2)
data link (Phase 2) T lcontention) '
Information ' ' '
transfer (Phase 3) oo
Recovery (R1, 2, 4} : s
; . ‘. ' DE - . Clearing of
. ' Lo waliime connection
| ET {Phase E}
© DE |
‘ ~ LO ¢
- ET |
] | Neither EOT nor e e ey
j - . DLE.EOT {R 1} |
{_ ___ Weither EOT nor T
DLE.EOT (R 1) ™
Recoveries

3

PO TR

FIGURE 4 — Phase 4 — Termination

{3) Gi51-S521 OSI



4.2.1 Recovery procedures by control siation

B1 —Inthecaseof:

— no reply or invalid reply to a polling 5upcrv1gory
sequencs, or

— invalid, or absence of termination supervisery
seguence,

the centrol station must tranamit EGT,

P2 - In the caso of repeated unsuccessful pofling of one,
several or all stations, the control station should, for
example, set an alarm oc report to the operator. Subseguent
manual or automatic continuaiion is system-dependent and
falls outsida the scope of this Internationa! Standard.

4.3.2 Recovery procedures by masver station
N

Rr3 — !nthecase of: -~

— no reply or-invalid reply to an information message,
or

— .no reply or invalid reply to a selecting supervisory
seguence,

the master staticn must repeat the previous transmission.

This procedure can tead to duplication of blocks. A possible

alternative is ;

Ini the case of no reply or an invalid reply to an information
message, ENQ can be transmitted by the master station as a
reguest to the slave station to repeat its previous response
(ACK or NAK}). This procedure is preferably used in
canjunction with a response numbering scheme to ensure
that blocks are neither added nor deleted. .

R4 —inthe case of :

-~ repeated unsuccessful transmission of an information

essage, or

— repeated unsuccessful transmission of a selecting
sUpervisory seGuence, or .

— repeated nceative replies (NAK) to an information
message,

the master statton should set an alarm or report to the
operator and go to the termination phasc. Subsequent
manual or automatic continuation is system-dependent and
fatls cutsidie the scope of this international Standard,

5 DESCRAIPTION CF USE COF THZ TRANST\«'!!SS‘.O?J

‘CONTRAQCL CHARACTER

in the following, the definition of the ten transmission
control characters already given in ¢louse 2 is recalled and
the funciional description of their use is summarized. See
also 3.1. _ o

Description of usa”

SOH — Startof heading —TC 1
Definirion

A transmission control characier used as the first character
of a heading of an information message,

Descriprion of use
1) SOH is transmitted by a master station.
2} If a heading is used it must be preceded by SOH.

3) If 2 heading is sub-divided into transmission blocks,
each blocl must be preceded again by SCH.

4} 11 block checking is used, sce 1SQ 17155,
5) SOH iz not parmitted in text.
STX — Start of text —TC 2

Definfrion R L

v

4 transmission control character which precedes a text and
which is used to terminate a heading. .

1) STXis transmitted b.y. the master station.
2} A text must be preceded by STX.

3} If a heading is used, STX in the message indicates
the end of the haad?nu

(4} If the text {s su b davldad into transmission blocks,
each block must be preceded again by STX.

5) If block checking is used, see IS0 1755,

6} STX is not permitted in the heading. -
ETX .— End of toxt - TC 3
Definition
A transinission control character which terminates 2 text.
Descrf;larr'on of use

1) ETXisonly transmitied by the master station,

2} ETX indinates the end of the text of each
information message, |

3) if an information message is sub-divided into
transmission blocks, ETX is used to termirate the last
block.

4} ETX ceils for a reply from the slave station.

5) f block checking is used, ETX signals that the next
following character is a blogk check character. i
1SO 13755,
6) ETXis not permitied in text or headirg.
EQT — End of tranamizsion —~ TC 4 -
Definition

A transmission control character used to indicate the
conclusion of the transmission of ene or more texts,
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Dascription of use

1) EOT may be transmitied by a conwrol, masier, or
slave station,

2} The control station transmits EOQT to condition all
wributary  stations 1o enticigate the rceception of a
forward supervisory sequence,

3} The master statien, in a sysiem with control station,
transmits EOQT to relinguish its right to transmit in
favour o! the control station.

‘4) The master station, in a system without control
station, transmits EOT to indicate either the end or the
aborting of a transmission and resets the master and
slave stations to the neutral state.

5} The sloeve station wansmits EOT 1o indicate its
inability to receive further information messages, This is
an abnormal reply or interruption and leads into
termination phaose.

. 6] EOTisnot permmcd in text or bcadrng

NOTE — Depending upon the system characiesistics and confi-

_guraiion, EOT transmitted by a wibutary station {maswr ar
stave) may reset some or all tributary stations, -

ENQ — Enguiry — TCB
Definition L o

A trznsmission control character used as 2 request for a
responsa from a remete station — the response may include
station identification and/for station stalus. When a “Who
are vou' function Is reguired on the general switchad
transmission network, the first use of ENQ after the
conneciion is established shall have the meening “Who are
you'" {station identification). Si' sguent use of ENQ may,
or may not, include the funcuion “Who are you', as
determined by agrecment.

Description of use

1) ENQ is trznsmitted by the control station durlng
polling and by the master station during selecting.

2) [0 the polling sub-phate, ENQ is used to indicate the
end of a polling address.

3} In the selecting sub-phase, EMQ is used to indicate
the end of a selecting address or prefix when a reply is
required from the slave station.

Mcre specificatly, ENQ can i this sub-phas
_  terminate a station sclection seguence;
— request identification ar_xd/or status;
— turn a datza link out of neutral state.
4) ENQ is not permitted in text or heading.
ACK - Acknowledge —TCE
Deafinition

A tronsmission contrel charecter transmitted by a recciver
as an affirmative responsa to the wender.

Dvscription of use

1) ACK is wransmitied enily by a slave station as an
affirmative reply to a master station,

2} When supplementary information is included in the
reply (for exemple, siation fdemiificition or status
information) it is prefixed to ACK.

3) In the sclecting sub-phase, ACK is tranzmitted 2s a
reply to a selecting supervisory sequence to indicate that
the slave station is ready to recolve.

4) In the information tansfer phase, ACK indicates
that the last transmitted i .mation message or block
wias received corrpetly, and that the sizve station s ready
10 roceive the next one.

51 ACK is not permiteed in twxt or haading.

DLE — Data linlk oscape — TC 7

Definition

A transmission contro! character which will change the
meaning of a limited number of contiguously follovsing
characters, 1t {s used exclusively to provide supplementary
dota transmission control functions, Only graphics and
transmission control characters can be used in DLE

sequences,

I

Description of use

1} DLE immeadiately followed by EQT is transmitted
by a master or a slave station to "“disconnect”, that is, 10

_initiate the clearing of the conncctlon over private
and/or generzl switched network.

2} Other uses of DLE reguire prior agreement unzil
additional DLE sequences are defined jn future
International Siandards for modes other than the basic
mode.

NAK — Negative a:l-cncw]e?igc —TC8
Definition

A transmission contrcl charzcter transmitied by a receiver
as a negative response 1o the sender,

Description of use

1} NAK is transmitted only by a slave s:iation as a
negative reply to the master station.

2} When supplementary information is included in the
reply {for example, station identification or status
information) it is prefixed to NAK,

3) The slave station transmitc NAK sfier receipt of a
selecting supervisory sequence to indicate its inability to

receive 2n information meszage.

4) In the informetion transfer ghase, NAK indicates
that the last transmitted informatien messzge or biock
was not received correctly, and the slave station is ready
10 receive the same cne,

5) NAK s not parmitted in teXt or heatting,
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SYN —Synchronousidie —~TC8
Definfiion

A transmission contro! character used by a synchronous
transmission system in the absence of any other character
{idle condition) Lo provide a signal from which synchronism

may be achieved or retained berween tarminal eguipments. |

Description of use

1} 5YN may be transmitled by a control, master, of
slave station,

2} SYWN is used to achieve character synchronization in
synchronous data communication sysiems. At least two
SYN characters must be tranzmitted prior to the
transmission of any infortnation message or supervisory
sequence,

NOTE = 11 s ussumed that the receiving statlon requires two
consecutive SYN cheracrers to rcliably achieve character
synchronization. “

3} SYN can be used as “tlme-fiil” to maintain, for
instance, synchronization during periods when no other
characters arc available for transmission. When used as
ime-fill”, SYN may be added at any point in a
characier sequencs, except

a) between ETA or ETB and the block check
character when block checking is implemented:

b) within DLE soquences.

4) SYN is generally removed at the receiving terminat
installation.

5] If block checking is used, see (SO T155.

ETB — End of transmissicn block — TC 10
Definition

A transmission cenirol character used to indicate the end of
a transmission block ef data vhere data is divided into such
blocks for transmission purposcs.

Description of use

i) ETB is transmitted only by the master station.

2) If an information message is stb-divided into
transmission blocks, ET8 is used to terminate each
block, with the exception of the final one.

3} ETB calls for a reply from the slave station,

4} If block checking is used, €TB indicates thet the
next following characier is a block check character
{BCC). Sec 15C 1155,
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; : g AMMEX A ~

. {not parl af the standaid}

DEFINITIONS

/ A.1 The following definitions have been included for use with this International Standard sinee these definitions are net in
accordance with those given in the corresponding sections of the 1SO Informarion Processing Vocabulary {ISQ 2382}

coded character sat: A finite set of characters arrangéd in a specificd order zccording to given rules and conventions.

fitler 1 A character that is used as a time or space fill when a block of a specified siza is required and there are insufficient
heading and/or text characters for this purpose.

heeding: A sequence of characters preceding the toxt of @ message. 11 enables the receiving statjon to hasehe the text{s),

" information block: A sequence of characters of fixed or variable length which is 2 subdivision of an information message
formed for the purpose of meeting transmission requirements.

transmission contred characters {TCC): Chuaraclars used either to define the nature of the infermation contained in a
sequence of data characters or to0 convey supervizory instructions. They must not be transmitted 25 part of the text or
heading.

A.2 The following definitions have been drawn in part from the corresponding sections of the 150 [nformation Processing
Vocabulary {1S0 23821,

address ¢ A sequence of characters to select or poll another station.
. , | - M . . .
. asynchronous tansmission?) : A transmission process such that between any two significant instants in the same group
{block or cheracter) there is always an integral number of vnit intervals, Between two significant intervals located in different
r~ groups there is not always an integral number of unit intervals,

- backward suservision : The use of supervisory seguences sent from the slave to the master station,
block checkl! : A cystem of error control based on the check that sore preset rules for the formation of blocks are observed,

both-way : A mode of operation on two channsis so that transmissicn may cccur simultaneously. One of the channels is
equipped for transmission in ona direction while tho other is eguipped for transmission in the cpposite direction.

“channell) @ A means of one-way transmission. Severa! channels may share a common path as in carrier systems; in this case,
each channel Is allotted a particular frequency band which s reserved to it,

code trarsparent transmission s A transmission process which is capable of handling any character set or binary arrangement,

conmt. tion: The established path betwern two or more terminal installations. It is a permanent connectian when it is
estabiished without 1ising switching facilities, and a temporary connection when it is established by using switching fecilities.
't may consist of one or more channels in tandem.

contention : A condition arising on a communication channel when two or more stations try to transmit ot the same time,

corntrol stztion : The siation on a newwork which supervises the procedures such 25 polling, selecting and recovery, It is also
responsible for establishing order on the line in the event of contention, or any other abnormal situation, arising between any
siations on the network.

ota communicotion system @ One or more data tinks each of which may be operating In the zame or a different mode.

daza link @ An cnsemble of terminal insialiations and the interconnecting network operating in & particular mode that permits
information to be exchanged betwaen terminral Installations.

data terminz! eguipmentt) @ Equipment comprising the data source, the data link or both.

either-way : A mode of operation of a channel 1o permit the transmission of signals in either direciion. These transmiszions
cannot wzke place simultanecusly,

errer @ Any received character or sequence of characters that does not conform to those transmitted.

1) Definition 1aken from CCITT yallow baok ond sppregriate supplements,




error conirol or error pretection @ A procecure for detecting and reducing the effects of errcrs generated during the prozess
-
of data transmission,

forward suparvision : ‘Use of sunervisory sequences sent from the master to the slave station,
identifier : A sequence of one or more characters transmitied by a stetion in order to identify itself.

information messaga @ A sequence of characters conveying the test. It may also convey supplementary information ferming a
heeacling, '

invalid recoption : A character or sequence of characters that hos not been recognized in accordance with the expecied
character or sequence, )

master sietion @ The station which, at a given instant, has the right to select and to transmit 2n information message to a slave
station and the responsibility of ensuring the information transfer. There should be only one masier station on a data link at
one time.

. . . . . - . . N ot ’ . . R —
mufti-point netwoerk 1 A configuration in which z connection is established between more than two terminal instaliztions, The
connection may include switching faciiities.

natweork @ The ensemble of equipment throtgh which connections are made betwecn terminal installations. These equipments
operate in real time and do not introduce store and forward delays. T ’

R PRV . : "

cna-way ¢ A mode of operation of a<channel for one-way transmissicn of signals in a preassignad direction.
. .

parity bit: A bit associated with 2 character or bBlock for the purpose of checking the absence of error within that character
or biock. This is chosen to make the medulo 2 sum of the bits {including the parity bit) in the character or block a ’0” or o

ey

i’ as reguired, .

perailel ransmissi

on?) : The simultaneous transmission of a certain number of signal elements constituting the same telegraph
or data signal. :

poini-to-point connection ! A configuration in which a connection ‘is established between two, and only two, terminal
instellztions. The connection may incluce swiiching facilities. .

polling : The process of inviting ancther station to become & master station.

prefix 1 A sequence of characters {other than TCCs} used in a supervisory seguence to definc or guzlify the meaning of tha
supervisory sequence.

cuery : The process by which a master station asks a siave station to identify iwelf and 1o give its status.

reccvery procadure @ A process by which a responsible station within the netwerk attempts to resolve either conflicting, or
erronzols conditions arising in the communication process, The control or master station {s responsible for this procedure,

rowse ¢ The selected path between master station and slave station for the purpose of information transfer.
szlectina : The process of inviting a station to receive,

serial transmisstoni) @ Transmission, at successive intervals, of signal elements consiituting the same telegraph or data signal.
The sequential elemenis may be transmitted with or without interruption provided that they ezre not transmiited
simultaneousiy. .

slave sizticn @ A station which, et a given instant, is intended to receive an information message from a master station.

siert element (in a start/stop system) : Binary element serving to prepare the iarminal instaitation for the reception of a
character. *

stari/siep transmissien?! @ Agynchronous transmission in which a group of code elements corresponding to a characier signal
is preceded by a start signal which szrves to prepare the receiving mechenism for the reception and registration of z character

and is foliowed by a stop signal which serves to bring tht receiving mechanism to rest in preparation for the reception of the
nex1 character,

[

staticn 1 See termingl installation,
\
s:atus ¢ The capability at a given instant of a station to rececive or transmit, 1t s indicaied by 2 scquence of one or more
- characters which may be an scknowledcement of the previcus dzta exchange,

1) Dsfinizion token from CCITT yellow book and apprepriate supplements. o R S
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stop elament (in a startfstop system) : Binary element sarving to bring the terminal instatlation to rest

supervisory sequence @ A sequence of ong or more cheracters used for fransmission control, whose structure does not follow
the formatting rules applied to the information messagn. N
swritching?) : Operations involved in interconnecting circuits in order to esteblish a temporary communication beoween two
or more stations.

synchronous trensmission) @ A wransmission process stch that between any two significsnt instants there is always an iniegral
number of unit intervals.

terminal installztion {for data transmission] or station’) @ !nstallation comprising
— the data terminal equipment,
— the signal conversion equipment,
- — gnd any intermediate equipment,

MNOTE — In some Instances the data terminal equipment may be connected directly to a data nrocessing machine ar may be a part of i1,

text: A sequence of characters forming part of a transmission, which is transmitted as an entity to the ultimate destination
and which contains the informartion to be convayed.

tricutery station : Any station on 2 non-s v;tched multi-point network, other than the contro! station,

1) Dufiniticn wsken from CCITT yeliow book end approprizte supplaments,

e ey - e e " mm:;r-—-:m ot ol t;v-—-;zri";;mw Ay
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4 ANNEX B
(not part of the standard)

EXTENSIONS OF TRANSHMISSION CONTROL FUNCTIONS G5ING DLE SEQUENCES

This annex descripes a standard method for providing additional transmission control functions tnroLgn the definftion of
Extension Sequences using DLE.

The character DLE is used as a prefix to one or more additional 1SQ 7-bit characters to form a sequence to represent a
communication control function not directly represented by a single control character.

Preference should be givan to vwo-characier suquences.

Two-character seguences consist of DLE {ollowed by one 'final” character. When Extension Scquences formed by more than
tvo characters are required, the Extention Sequence begins with DLE continues with any number of “intarmediate’’
characters and and with one "linal” character. )

The intermediate charactars arg those in column 2 of the 1SO 7-bit code table.

‘i ne final characters are the TC's and those in columns 3, 4, 5, 6 and 7, with the exception of DEL}7/15 of the SO 7-bit
code table, i.c. the alphabetics, the.numerics and several of the specizl graphics. ' '

The final characters in columns 4, 5, 6 are for private use, The TC's and the characters in columns 3 and 7 with the exception
of DEL { 7/15 } are reserved for future international standardization.

ANNEX C
{not part of the standard)

ALTERNATIVE FOSITIVE ACKNOWLESGEMENT OPTIOM

The following basic rules are recommended for alternate response numbering, if used :
1) Use of DLE 3/0 instead of ACK in phase 2,
2} Use of DLE 3/0 altarnating with DLE 3/1 instead of ACK in phase 3, starting with DLE 3/1 as the acknowledgement

for the first information block,

3} Use of DLE 3/0 or DLE 3/1, as appropriate, in response to ENQ in phase 3.

19
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ISC (the international Orgenizations for Stendzardization) is a worldwide {adzration of
nationzl standoras instiiutes (15O member bodics). The wark of developing Inter-
national Siandards is carried out through SO technical commitizes. Zvery member
body interested in a subject for which a technicz! commitice has been set up has the

.right to be rearesented on that commities. International organizations, gnvernrneniasl

and non-goveinmental, in lizison with [SQO, also taka part in the work.

Drait International Standards adopted by the technical committees ara circulatou 10
ithe member bodies for approval before thair acceptance 23 International Stondards by
the 150 Council. . . . . L ’

Internationat Standard 1SO 2110 was developed by Technical Committee IS0/TC 97,
Computers and jnformation processing, and was circulated to the member bodies in
February 1573,

It has been approved by the member of the following countries :

Australia Germany, F. A. ‘Romania

Belgium Hungary _ South Africa, Rep. of
Canada [taly . Spain

Czechoslovakia Japan Sweden .
Denmark Libyan Arab Jamahiriya  Switzerland

Egypt, Arab Rep. of Mexico . USA

Finland .. Netherlands )
France Poland

.

The member bodies of the following countries expressad disapproval of the document

on technical grounds ;

Unh‘ed Kingdom
: USSR

This second adition canccls and replaces the first edition (l.e. 150 2710-1972).

-

@ inteynational Qrganization {or Stondardization, 1880 2

Prnted in Swizerland
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Data communication — 2b-pin OTE/DCE interface
connecior and pin assignments

7 Scope and field cf a

This International Standard specifies the 25-pin connector and
the sssignment of connector pin numbers 2t the interface bet-
ween data termina! couipment (DTE] and data circuit-
terminating equipment [DCE} or auvtomatic colling equipment
(ACE). It is applicable to voice band modaems, pubfic data net-
work [PND} facilities, ieiegraph signel converters, and
automatic cailing equipment where CCITT! Recommende-
tions V.24 and V.28 are applicable.

in the case of the 2DN attachment through the X.20 interface,
the functions of the interchange ¢ircuits are in accordance with
CCITT Recomenendation X,24 '

In the case of the V.20 1ype outstation interface, the electtical
charaeteristics are in accordance with CCITT F{ecommenda~
“tion V.31,

3

~

2 Referanceas

IS0 4902, Data communication'— 37-pin and G-pin DTE/DCE
inzerface connectors and pin assignments.

1SC 4803, Data comvmnunication — 15-pin DTE/DCE interface
cennector and pin assfgnments.

CCITT Recommendation $5.16, Auvtomatic

nswering on the telex network.

calling and/or

CCITT  Recommendasinn V.10 {or  X.28),  Eactrical
cheracteristics for unbsziznced double-current interchange cir-
cuits for gerneral use with integrzted circult equ;pm ent in the
field of data communications,

CCITT  Recommendaton V.11 tor  X.27),  Eecuical
characterisiics for belancad double-current interchange circuits
for general use with imtagratad circuit equipment in the field of
data communicaiion.

' CCITT Reccmmendstion V.18, Modems for paraflel data
. Iransmission using relephons signafling frequencies.

CCITT
modems standardized for univerzal u
telephione netvoork

Secommendation V.20, Perallel dotz  transmission
se in the general switched

11 Intemsotionz! Telegrash ond Te cnsuliative Commitice.

CCITT Recommendaticn V.21, 200-baud medem standardized

for use in the gensral swivched telephone network,

CCITT RAecommendaton V.23, €00/1 2C0-baud modem stan-
dardized for use in the general switched teloephone network.

CCITT BRecommendation V.24, List of definitions for inter-

" change circults batween data terminal equinmernt (DTE) and

data circuft-terminating equipment (DCEJ

CCITT Recommendation V.25, Awuromatic cafling and/or
ansvioring equipment an the general switched telephone net-
work, including disabling of echo suppressors on manually
estabjished calls.

CCITT Recommendation V26, 2 400 bits per second modem
standardized for use on 4-wire leasad telephons-rype circuits.

CCITT Recommendation V.28 bis, 2 400/1 200 bits per second
modem standardized for use in the gensral switched telephone
network.

CCITT Recommendation V.27, 4 £00 bits por second modem
with manuval equalzer standardized for use on [leasad

telephone-type circults.

CCITT Recommendation V.27 bis, 4 800 bits per second
modem with eutomatic equalizer standardized for use on leased
tefephone-type circuits.™

CCITT Recommendation V.27 ter, 4 200/2 400 bits per sacond
moadem standardized for use in the general switchad telsphone
network.

CCITT Recommendeation V.28, Slactricaf characteristics far un-
Lolanced doublo-current interchangs circuits.,

CCITT Recommendation V.22, 9 800 Lits per second modem
siandardized for use on leased tefephone-type circuits.

Electrical characterictics for
controfled by contact

CCITT Reccmmendeiion V.31,
single-current  interchange circuits
closure.

CCITT Recommendatian A.29, Interface batvresn data rermiaal
equipment {DTE) and data circuit-tarcninating equipment (DCE]
for start-stop trancmission services on pubfic dara nerworks

(PDN).

-
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CCITYT Recommendation X.20 bis, V.27-compatible intarface
betwsen data terminal equipment (DTE] and data circuit-
rterminating eguipment (DCE) for start-stop trensmission ser-
vices on public data networks (PON).

CCITT Recormmendation X.21 bis, Use on public data net-
vorks [PDN] of data terminal equipment (DTE) which are
designed for interfacing to synchronous V-series modems.

CCITT Recommendation X.24, List of definiticns for inter
change circuits berween data terminal equipment [DTE) and
data circuft-terminating eguipment (DCE) on public deta net-
works {PON].

2 Connector

A 25-pin connector shall be provided for the DTE/DCE inter-
face. A separaie 25-pin connecior shai be provided for the
automatic calling equipment interface if this facility is used,

Figure 1 ilustrates the DTE interface connector which has
25 male centacts and a female shall. Figure 2 illustrates the

DCE interfaca connector which has 25 femzle coniacts and a
maie sheli, Contact numbering s specified in figures 1 and 2,

Figures 3, 4 and 5 Hustraie conic... spacing and dirnensions.

In view of tha muliiplicity of known arrengements currently in
use for fastening theso connactors tegather, no preferrad ver-
sion i3 documented horein, The ussr is sdvised 1o determing the
method aveilakie in his area.

Tne specificetion for the connsctor in this International Stan-
dard is provided for mechanical compatibility only. It is aiso in-
tendad to ba machanicaily compatible with the detailed con-
nector specification currantly being develepad by the 1EC.

The pin assignments are given in 1able 2,

The list of the interchange circuits s given ia table 1, Their pro-
vision and use shall be in conformity with CCITT Recommenda-
tions, referred to in the heading of table 2.

£09
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77 Table 1 — List of intarchinge circuits

N ' Circuit numhor Description
” Cvo 10z - Signzl oround or common roturn 1
103 .. Transmitted data
104 Receivad deta
105 . Reguest to send ’
165 " | Ready for sanding ’
- BT A Data set reedy
108/ Connect data set to line
108/2 Data terminal ready )
e Data chznnel received line signal detector
) 110 Data signal quality detector
R © 111 Data signailing rato selecter {OTE source)
) R Transmitter signal element timing (DTE
Cetat el | ame s 500 - | sourco)
) L e e 118 Transmitter signal element timing {DCE
R I N « .. - | source) ‘ s -
115 Roceiver signal alormant timing [DCE source)
. 1i6 Sclect standby
I - 178 Transmitted backward ohannel data
. 1139 Feceived backwerd channel datwz
120 Transmit backward channel line signal
121 Backward channel ready
- : - 122 Beckward channal received line signal
g . : - ] detector
© 124 Select frequency groups
125 Calling indicator
) 126 Select transmit frequency -
129 Request to rezelve
130 Transmit backvrard tona
131 Recaived character timing
122 Return 1o nhon-data mode
i 150 Remote loopback for point te golnt circuits
' 141 Local loopback b
142 Test indicator
193 Tranzmizted voice answer
182 Recejved voica snswer
201 Signal greund or commien rezurn .
202 Csall request
202 Data fine occupied
204 Distant station connected
205 Abandon cail
208 Digit signel {20}
z07 Oigit signat (27}
. 203 Digit signal {22}
b Digit signal [22)
210 Prasent noxt digit
21 Digit prezent
233 Fovear indication
G Signa! ground or commaon return
T Transmit
R Reccive &

3]
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Legand : 8 — Pin sumber permanently reserved for nations! use, : )
F — ["in nurnber reservid for future international stundardization and should not be used {or national use,
CT 108/1 or CT 108/2. ) .

NOTES
1 Pin 1 s risigned {or connecting the shields benween tandem sections of shielded interizce cable. The shield may be connected either to protective ground or to signal ground al vither the
DTE or DCL or both In accordance with national regulations. )

Signal ground may be further connected to protective ground in accordance with :1at|ona1 salety regulations, Caution should be exercised 1o prevent establishmient of greund luaps carrying
high currents,

YWhere signal clement timing 1s provided in the DCE, pin 15 will be used for circuit 114, and pin 17 will be used for ¢ircuit 115, : .

%]

3 Received data circuits 104 are designated A1 1o A4, B1 to 84, and C1 to C4 corresponding 1o their refevant frequency,

4 Tranunitted data circuits 103 zre designoted A1 10 A3, B1 to B3, and C1 to C3 corresponding to their relevar {requency, and all vsg pin 13 as the common return according to V, 31,
D Pin 2is reserved for national use. Where cireuit 1107§s provided n 10,3 OCE, it will use pin 2,

G The clecuical charecterisiics of cireults 191 end 192 are subject to specification within V.19 and V.20, .

7 Altzinaie ue of V.10 and V.11 electrical characteristics has been recognized by CCITT for V21, V,23, V.25, V.28 bis, V.27, V.27 bls, V.27 ter, and V,29. The conneclors and pin
assignments L3sociated with application of V.10 and V.11 to these Interfeces are provided by 180 4902,

£ TThe functions of the interchange circulis are in accordance with ¥.24, This columin refers only to X.20 type DTE with V.28 elactrical characteristics since it may not intercanngct with
zn X,20/V.10 DCE.

S |n some countries pin 24 is ellocated to another Interchangs circuit such as circuit 118 (select standby).

(31 A6L-0LLF Og)
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1) When the pin is mated with the spekor, sufficient force shall be
applied by the socket to casUre proper elacirical contact,

Figure 5 — Femzle contact



et 2y

SFD VY
.dn...ﬁ...r.nn

£l
S

]

mﬁduu. e
b e
ﬁ..m,u_.uﬂ..u_
TN

m_...mﬁ..mu

&

R ad|

Wmﬂ‘ﬁflﬂﬁd

e e
ﬁnﬁﬂhn
o

ety
TR

-

TYHAPOANAK OUCAIEIAUNA HO CTAIRIAPTHIALLIN .ONGANISATICN INTLRHATIONALE DE HORMALISATION

INTLAMNATIONAL ORGANIZATION FOR STANDARDIZATION MIlA.

&
@

é
.
=

03

1973-06-01

irst edition —

—
I

conitot procecdures, charsclar sets, codes,

ransmiission,

Price bazod an B g

ot e i § ST 1

3
L =

w

PR

)
T




FOREVICRD
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0 INTRGEUCTION

A dota communication system may be considered as the et
cof the terminal installations and the interconnecting
network that permits information to be exchanged.

A data link comprises terminal installstions connected to
the same aetwark, operating at the same speed, in the same
code, Any ‘“store and forward"” delay or intermedizte data
processing scparates data links, Any systern is constituted
of one or several data links,

The information transfer in a data link is monitored by data
link contrel procedures where tome characters, selected
within a coded character set, are given particular meanings
sccording to the transmission phase and are used for various
purposes such as to delineate information, to reverse the
direction of transmission, to ask qucsllor‘,, to answer, etc.

This Internztional Standard defines corrp'en‘ents to the
basic mode and its extensions :

i}

Recovery procedures

of timare

— System guidelines are given for the usa
counters, eic.;

2} Abort and interrupt procedures
— [Defines abort procedures which are  always
initiated by the master station, and interrupt *
procedures which are slways initistec by the slave
station; '
3} Multiple station selection

Gives means whereby a master station may select
more than cne siave station <o that 2l the selected

<lave stotions receive the same trancmission at the
same tirme.

1 SCOPE AND FIELD OF APPLICATION

This Intarnational Standard extends the digitzl basic mode

centrot procedures as defined in 1SC/R 1745 and ]SG 2111,
1o allow the i ".uwing features : .

11 Recovery procedures;
“2) &% ort and interrupt nrocedures;
3) Muliiple s1aticn selection.
Thosa syst which conform to 1SO/R 1748 do not

e
ecassarily have to include the funciions dasa.:bcd in this

o]

et Fafopagd S0ty ,-Im'v—ﬁ)_"\'“
e B
.

s T g A e g TS kT o

International  Standard,  Howewer, those  systems
implementing the functions deseribed in this International
Standard and cenforming to ISG/R 1745 and 120 2117,
must follows thest recomniendations,

2 Rt

FERENCES

ISG/R 1745, Basic made con{m/ procedures  for data
commumcanon systems. (At present under revision.}

1SC 2111, Dama communication Basic mode controf
procedures — Code Independent informaiion transter,

CCITT Rocommendation V24, Function and efectrical
characteristics of circuits ar the Interface between daiz
terminal equipment and data cornmunication e

3y

uiment.

3 RECOVERY PROCEDURES

3.7 General

These recovery procedures are system guidelines which
should be used by all staticns, as applicable. However, it is
recognized  that  the detailed method of station
mechanizaticn, esbsolute value of timers, etz., may vary
with applications and communicaticn facilities,

In some cases, these recovery procedures can only detect

the error condition and then notify the oparator or the
processor progrem, or both. In more sophisticated cases,
automatic recovery is partizily or comaletely possible, In
other cages, only cporcicrs can perform the recovery
precedures, Cperator recovery grocedures are not part of
this Interpational Standard. However, the operator may co
such things as retry 7 more times, esteblizh voice communi-
cation 1o the distent station in order to determmine trouble,
uic,

For a good system, the functions of timers A, 8, and C
defined below, must be utilized. The value of the timer may
vary over a wide range depending upen whathar they are
imolemented vie hardware, softwere, or humian operator.

It is recognized that in come systerns additienal timers may
be required for such purposes as aiding synchroniza
orocedures, added reliability, etc,

1imers ant counters

Timers are primarily Used n recovery procedures
when recognition of specific conwol chorecters dons not
occur. The action taken following a timie-cut iz cpecified in
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general terms to provide sysiern protecuun, The, absolute
values of the timers are dependent upon such things os
.. wual use, non-manual data cptry, speed of transmission,
type of data sourca/sink, ete,

Counting is primarily used es an aid in determining what
recovery alternative s applicable in each arror condition.
The number of consecutive ncgative or invalid replies and
the number of consecutive attempts to recover using one
recovery procedure before an alternative is chosen depenas
upon the netwoilk configuration, quality of the chennal,
and apglication.

2.2 Timer A (Mo-response timer}

Where implemented : contro! station, master station, or
both,

Purpose : protection against an invalid response or ne
response,

Start:atter transmitiing any_ending character where a
reply is expected; for example ENQ, ETE, ETX, DLE ETB,
DLE ETX. . -

Stop : upon receipt of @ wvalid reply from the
communication line; for example ACK, NAK, STX, EOT,
DLE 57X, -

Yhen time-out oceours :
1) — retransmit same information {upton tdmes) !, or

— transmit different information; for example ENQ,
diffarent polling/sclection sequence;
2} transmit EQT, when statien abort procadures are
used;

3) notify operator or processor program, or both;

4) return to nen-transperent mode, if applicable.

3.2.2 Timer B (Receive timer)
VWhere implementied @ slave station.

Purpose : protection ggainst non-recogniticn of any block
terminating character, for example ETB, ETX, ERNQ, DLE
ETB or DLE ETX received from the communication fine.

Start ;.

1) receipt of SOH, STX {if not preceded by SOH), DLE
S0OH, CLz STX or other opening characters or scquence
as required.

2] this timer may be resiarted to permit receipt of

variable length blogks.
Stop : upon receipt of a valid terminating character or
. sequence; for example ETB, ETX, ENQ, DLE ETB, DLE
ETX, ‘ \

11 Retransmission of a dasa Bloc¥ con resuli in duplication of a block o1 the receiving location If a blogk numbering or other protective

schome is not ¢sed.

Z) CCITT - V 24 dusignation,

When time-out occurs ¢

1} remain in slove siatus and initate search for
character synchrenization in synchronous systems;

2] preparc to receive another transmission;

. 3} notify eoperator or precessor pregram or both, and
aiscard tha ingompieie block;

4) return to non-transparenit imade, if applicable.

" NOTE — For maximum system cfficicney, the duration of the

ne-response timer {Timer A} should be short and the receive timer
{Timer B) should time-out belore the no-respanze timer.

3.2.3 Timer C (No-activity timer for switched lines)
Where implemented @ ali stations,

Purpose : faciiitetes disconnection precedures of the
communicaticn line if cata transmission stops due 1o not
recognizing DLE EOT, or due ic romote staticn or
communication facility probiems.

1

Start or restart :

1) upon receipt of indication of circuit conneciion; for
example receiot of ON condition of circuit 107 (data set
ready?!] or cireuit 125 {calling indicater?!) and circuit
108.2 (data terminal ready??).

2} upon reccipt or iransmission of any character in
asynchronous sysiems or the synchronizing sequence in
sy nchronous systems.

Stop :
1) upon receipt or trensmission of DLE EOT, or
2} loss of circuit 107 (data set ready?!)

When time-out occurs :
1) disconnect communication circuit;
2} notify operator or progessor program, or bath;
3) return to control mode, if applicable;

4} return to non-transparent mode, if applicabls.

3.2.4 Timer D (No-activity timer for nor-switched lines)
VWhere implemented @ contro! station

Dyrpeose : serves as 3 “no-activity’” time-gut for all stations
in a system.

Start or restart : upon receipt or sransmission of any
character in asynchronous sysizms  or  after  the
synchronizing sequence in synchronous systems.

Stop : upon receint or wansmission of EOT

-~
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‘R3—In the case of ; C

When time-out occurs &
1) notify operator or processor progrom, or both;

2) return to control mode, if applicable;
3} return to non-transparent mode, if applicabie,

- *

2.2 Becowery procedures

Some recovery procedures are outlined in the following
with their linkace to the epgropriate phase diagroms in 4.2
of {SG/R 1745 and to the timers A, B and C described in
this Internziiena! Standard. S C

In all cascs, after the appropriate time-out periods, it shall
be the final responcibility of either the control station or
the masier station to take action,

3.3.17 Recovery proceduras by control station

R1 — In the case of :
]

1) invalid or absence of terminaticn supervisory
sequence detecied by time-out of either timer A or
timer C, the control station must transmit EOT or DLE
EOT whichever is eporopriate; '

£ oF - +
2) invalid or no resgonse to a polling/selection
sequence detecied by time-out of timer A, the cantrol

,station moy transmit | the same or a  different

" polling/sclection sequence following tha transmission of

an EQT and/or notify operatar ar processor program, or

both.
R2 — In the cose of

repezted unsuceessful polling of one, several or all stations,
the control staton should noiify operator or processor
program, er both. .

3.2.2 Recovery procedures by mastersiation Co

1) invalid or nc response 1o a selecting supervisory
sequence dotectad by the time-out of tim- A, the
master staticn may v

al terminate by trensmitting EQOT;

b) transmit same or apother selectinn supervisary
sequence {up to 7 times);

c) notify operator or processor program, or both.

2} invalid or no response to information message
detzcted by time-out of timer A the master station may

a) rcpeat the previous transmizsion {up to n times).
This procecure can lead to duplication of blocks;

H) tronsmit prefix ENQ {up to n times) which

requesis the slave ctation to remxeat its previous

response {ACK or NAK). This procedure can leed to
i

loss of blocks unless used in conjunction with a

response numbering scheme to ensure that Slocks are
neither added nor deletze,

e T

"station  which

R4 — In the case of ¢

1) repeeted negative replies {INAK) or invalid or no
responses to a selection sugervisory sequence, the master
station should notify the operator or processor nrograrm,
or hoth;

.. 2} repeated negative replies {NAK) or fzilura to receive
a valic reply for zn information block, the master staticn
may trensmit an EOT {if master stetion abort is used}
and/or notify the operator of grogessor nrogram, or
hoth, .

3.3.3 Aecovery procedures by a slave statjon

Recovery procedtures by e clave station are exploined by the
functions of timer B (eoe 3.2.2).

4 ABORT AND INTERRPUPT PROCECURES

4.1 General )

Abort procadures are zlways initisted by the mester siation

wishing either

1] 1tc stop transmitting & block of information before
its normal end {(ETB or ETX) but without returning to
contrel mode or neutral; or

. 2) 1o stop transmitting at any time during the
information trensfer phase and then return to control
mode or neutral,

Interrtpt procedures are always initiated by the slave
desires  to  siop  recelving  either
instantaneously or within a short periced of time.

4.2 Abort procadures
4.2.1 Blgck abort "

4.2.1.1 DESCRiPTION

The master <tation decides to terminate a block in an
urusuzl way so that the slave station rejects this block,
There is no raturn to control mode or neutral znd the
master static 1 resumes fransmission to the same slave
station,

4.2.1.2 PROCEDURE

When the macter stetion dacides 1o abort 2 hlock, 1t
terminates it immediately with ENQ (DLE ENQ if
epplicable). The slave station replies with NAX which is the
only valid acknowladgement in this cese. The masier station
then resumas transmission beginning with STX {or SGH}. If
the reply from the slave staticn is invalid, or if there is no
reply, the normal recovery procedures may apply (n retries,
time-out). (Sce Figure 1.)

NOTE -- As ewamples, block zbort meoy ke wsed in the foltowany
cases ¢

— the masier station determaines that invalid dara heve heen sene;

2
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for example, errors are detecied at the buffer storage level, or
whim readding cata from tair thndis, or by the source {operotor),

— with [lixed length Wlocks when, due 1o transmission,
programming or operator errors, the block being wansmitmd
overilaws normal lungih,

— when the master siation determines’that the biock belng
transmitted will no: be aceepted by the siave station.

4,2.Z Starfon aborr

£2.2.1 Descripvion

The master station is sending a message and decides, either
while a block of informatien is being sent or between two

jocks of information, to stop transmitiing and return to
control mode or neutral,

4,222 PROCEDURE
a) While a block is being seat . o

When the master staticn decices to abort a wanzmission,
it immediately sends the transmission control character
ENQ {DLE ENQJ. The siave station detects this unusual
termination with ENQ linstead of ETB or ETX) and
then replies with NAK which is the only valid repiy in
this case. After raceiving NAK, the master station sends
E0T and the communicaticn link returns to conirol
mode or neuiral.

VWhen there is no answer or an invalid answer, the normal
recovery proceduras may apply [ rotries, time-outj.
(Sce Figure 2.)

b} Between two blogks af information

The rmaster station  terminates  the block being

ransmitied in the usual way. The usaal ensvrer of the
siave siation is ACK. Tre master station then sends EOQT
and the commuaication-iink goes back to control mode
or neutral.

If the answer is NAK or ¥ there is no answer or an

invalid oae, the master station may or may not decice to
use the normal recovery procedures (7 retries, time-out)
befare transmitting EOT with the resulting return to
controi modz or neuiral, {See Figure 3.)

NOTES .

1 In switched line apgiications, £ EOT may be used in place of
EOT.

2 Examplcs of use @ when i1 i inwended 1o disconncct the line.

Master stasion abort may be used in the folloving cazes ¢

— Moaster station detects its ovn malfunciien, or a malfunction
of the ransminting media,

— Master station detects a failure in the siave station or in the

link [persiziing NAK, or invalid reply, or 2bsance of replyl cor the
mester station detects that the :lave staiion is pa longer in a
position 10 receive,

— Master station is notified that the transmission media are
urgentiy required for another purpose,

4.3 Inierrept prozecures

4.3.1 Block interrtipt

4.3.1.1 DescripTiON

The slave station, at the ond of 2 messzge or of an
information block, is no longer in a position to receive and
wishes the master station to  cease  transmissicn
immediatnly.

4.3.1.2 PROCEDURE

The siave station replies EQT instead of its normal regly.
EQT indicates a negative acknowladgement of the last
recejved  block  and  the conclusion of the current
transmission. The communication link returns to con ol
mode ar neutrat, (Seﬂ Fxgure 4,)

NOTE —The transmi:sipn systems fall into one of the following
classas ¢

1 Coniro! station ic olzo master station,
2 Conrtrol siation is zlso slave siation,

3 Control station is neither master nor =lave but is moniioring only

-the transmissions of the masier station.

4 Control station, being neither master nor slave, is monitoring all
data exchange within the system.

The block interrupt procedure, as deseribed in 4.3.1.2 abeve, can
only be used in classes 1, 2 and 4. As regards class 3, the centrol
station is not aware of the EOQOT scnt by the clave stasion and there Is
no way 10 rerurn to control mode or ncutral oiher than through
recovery procedures (eonuo! station time-out, for insiancel.

For this repson, the use of block interrupt procedure is not
recommended for sysiems falling in cglass 3 wbove, Cormerning
sysiems  falling In classes 1, 2 and 1 block interrupr is not
recommencded for {requent utilization; its use should be reservad for
emergency situgtions,

4.3.2 Station interrupt

4,327 DeEscrIPTION

Station interrupt is the means whercby a slave station con
request the masier station to stop transrnitting as soon as
possible,

4.3.2.2 ProceDURE

Station interrupt is sccomplished by the siave transmitting
the control sequence DLE < instead of the normal positive
ecknowledgement. This reply has a douthle meaning :

1} it includes the positive acknowledgement which
viould have been normally sent;

2} It means a request from the slave station to have the
current transmission terminated o7 the earliest possible
time [by the masier station seriding EQ7 ). Howevar, the
niester staijon may noi step transmitiing immediately

g29
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5 MULTIPLE STATION SELECTION

5.1 General

N
5.1.1 Multiple selection is @ means wherehy o mister station may select more than one sleve station <o that all the seloctesl
stave staliong receive Uha same transmission at tho sama time,

5.1.2 The procedures {or multiple selection ure not covered by the basic mode tonlrol procedures, henge they arc
considered to be an extension to them,

5.1.3 When a systen is designed to work bath with and without the muitipte selaction procedure, some means must be
provided for the master station to notify the slave stations which procedure is to be entered, For example, by assigning o
different addresses to each station having both facilites.

5.2 Sclection sub-phase '

Three methods providing various degrees of protection are proposed for the seiection sub-phase. They are li.... in the order
of decrensing degree of protection, .

5.2.17 Sequential selection with individual replies from the celected statians.

Master Sel. E o Set. E Sel. E S
Address 1 N Address 2 N Addressn N T Data
Q Q X
Staves _ \Address 1 A \Addres: 2 A ' \Addres5 n A/
: c ' C C
K K K

5.2.2 Group selection with reply from one designated station, for exampie, the most distant one, or strategically located, or
any station jncicated within the selection sequence,

. RMaster _GrouppSelect B t S
: Address X IV T Data
o - A / X
Designated \Address X C
slave . . K

5.2.3 Group selection with fast selec ;

flaster Group Select

Address Data

> 0

5.3 information transfer phase

Thrae methods providing various degrees of protection are propased for the information trensfer chase. They zre listed in the
order of decreasing degrec of protection,

5.2.1 Information transfer with individual replies from the slave station

Alter each transmission block, the master station sends a delivery verification supervisory sequence, consisting of 2 prefix
identifying a single slave station, followed Ly ENQ. Gnly tributary stations havirg slave status sheuld respond o delivery
verificaticn cupervisory sequences. '

HMizater £ B Address 1 E Addressn €
T c N / N /
X C 8] . A Q A
Sloves | \{Address 1 C \\(Addrﬂss ny C
K K




SRR

S N

3.2 informotion transfer with reply from one desiynated stacion, for example the most distent, or strategically located,

iviaczor E B
T c
X c A
. Designated] : \Address X) C :
- slave . . K

X being the address of the designated station.

m

2.3 Noreply
Although the “no reply' cese is not considered by the basic mode, it is recognized that it may conveniently be used for
ganeral ahnouncemen! {Tor example conference) and the broadeasting of messages of a “'cizar text” type,

5.4 Relations between scloction proceduros and information transfer procedures ’ . -

Although the adoption of one of the three selection procedures does net preclude the adoption of any one of the three
procedures for infermation transfer, it is recognized that some pairings would not be realistic. Straightiorward pairings couid
be, for example, 2.1 with 3,7, 2.2 with 3.2, and 2.3 with 2.3,
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PROGRAMMABLE INTERRUPT CONTROLLE‘%

8259A/8259A-2/8259A-8

m 8086/8088 Compatible
x MCS.80/85™ Compatible

Eight-Level Priority Controller

m Expandable to 64 Levels

The Intel® B2594 Programmable Interrupl Controller handlas up to eight veclored priority inlerrupts for the CPU. Il s
cascadable {or up lo 64 veclered priorlly Interrupls withoul addllional circuiiry. It Is packaged In a 28-pln DIP, uses

w Programmable Interrunt Modes

e Individual Request Mask Capabilily

w Single + 5V Supply (No Ciocks)

e 28-Pin Dual-In-Line Package

NMOS lechnology and requlrzs a singla + 5V supply. Clrouilry Is static, requiring no clock Inpul.

The 82594 [s deslgned to minimize Lhe soltware and real time overhead in handling mulli-level priorlly inlerrupls. It has

several modes, permitting optimization for a varlety of system requirements,

The 8259A is fully upward compatlble wlth the Inlel™ 8259, Soliware originally wrltten lor the 8259 wiil operale the

8259A In all 8259 equlivalenl rmodes {MCS.80/85, Non-Bultered, Edge Triggered},
]

PIN CONFIGURATION

TS R || L_‘jv.._c
wrlz? 21 [J 4y
FOl]3 26 [JiRTE
ol e . s [Jm7
0 5 24 [Jine
oy []s z1[As
o,[]7 22 |7 1Ra
0,08 B258A 21[7IR3
o, 9 0[R2
0,0 g [JtR
o, On 18 [ IR0

caso [ 12 17 [JINT

::A51|:1 13 16 [ EoiEn

sno [ 14 15 [Jcasz

PIN HAMES

CATA BUS |RIDIRECTIONAL}

REaD INPUT

WAITE iNPUT

COMMAND SELECT ADCAESS

CHIF SELECT

LAS? CASO

CaSCADE LINES

SHiER

SLAVE PAOGRAM. ENABLE BUFFER

T

INTERAUPT QUTPUT

INTA

INTEHRUPT ACKNDWLEDGE {HWPUT

IRQ.IA?

INTEAAUPT REQUEST INPUTS

BLOCK DIAGRAM

CONTROL LOGIC

An Pricanty || peouess
v pEsaver ] ores
1HARAl

IHTERALPT

—an
-— AL
A7
- =R}
IR4
—— A

e |G

——IRAT

| |

INTERADPT MASK AEG
IEL]]

(-
| DAlA —
8,0, | eus P
BUFFER
{1
+» AL ——=Q
oy gu— AEAD!
mHITE - IH
LOGIC SUHYICE
Ay -] REG
) {EET]
S|
caso <:\
CASLADE /1
cas BUFFEAL e
Cliwr aRa [THA
cast
Em—.—__1 ™~
=

INTERHAL 1S
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INTERRUPTS IN MICROCOMPUTER
SYSTEMS

Microcomputer system design raquires that /O devices
such as keyboards, displays, sensors and othas com.
ponents recalve servicing In an efficlent manner so that
large amounls ol the total syslem lasks can be assumed
by the microcompuler with lille or no-e{fact on through-
pul,

The most common method of serviclng such devices Is
the PoJlled approach. This is where the processor must
(es| each device In sequence and In effect "ask" each
oneif it needs servicing. It |s easy to see that a large por
tion of the main program is looplng lhrough this con-
linuous poillng cycle and thal such a method would
have a serious, detrimantal e/laect on system through-
pul, thus limiting the lasks Lhal could be assumead by
the mlcrocompuler and reducing Lhe cost ellectlveness
o! using such devices.

A more desirable melhod would be one that would allow
the microprocessor to be exacuting Its main program
and only stop lo service paripheral devices when il Is
totd to do so by the device Ilsell, In elfect, the method
would provide an extarnal asynchroncus Input Lhat
would Intorm the processor lhat it should complela
whatever instruction thal is currently belng exacuted
and fetch a new routine Lhat wlili service the requasting
device. Once lhis servicing Is complete, however, the
processor would resume exactly where it left off,

This method is called Jaterrupt. It is easy o see that
syslem throughput would draslically increase, and thus
more tasks could be assumed by the microcomputer lo
lurther enhance Iis cost eflectiveness,

The Programmab'e Interrupl Controtler {PIC) functlons
as an overall manager In an Inlerrupt-Driven system
environment. It accepls requasts from the peripheral
enuipment, delermlines which ol the Incomlng raquasts
is ol the highesl Importance (priority), ascerlains
whether the Incoming reques! has a hlgher priorlly value
than the level currently being servlced, and Issues an
interrupt to the CPU based on Lhis delermination.

Each parlpheral device or slructure usually has a speclal
program or “rouline Lhat |5 assocliated with its specliic
functlonal or operatlonal requiremanis; thils Is referrad
lo as a "service roullne™. The PIC, after Issulng an Inter-
fupl 1e the CPU, must somehow Input information into
the CPU thal can “point"” the Program Counler lo the
service routine assoclated with Lhe requesiing devicae,
This “polnler'' s an address In a vactorlng table and will
ollen be refarred Lo, In Lhis document, as vecroring data,

8259A BASIC FUNCTIONAL DESCRIPTION
GENERAL

The 82554 I3 a devlce specitically designed {or use in
real limea, interrupt drlven mlcrocompuler systems, It
manages elght levels or requesls and has bullt-in fea-
lures lor expandabllily to olher B255A%s {up 1o 64 lavels),
1 is programmed by the system's soltware as an /O
perlpheral, A selectlon of prlorlly modas 1s avallable (o
‘he programmer so that the manner In which the re-
quasls are processed by the 82594 can be conligured to

match his system requlrements.(The prforhy modes can
be changed or reconfigured dynamfcaﬂy at any'tlme duy-
Ing the maln program. This means 1na! [he complele

143

interrupt steuclure can be defined as requlred based on‘.;: P
0

v-l

the total system environmenl, e
e

CPUDAIYEN
MHULTIPLEXQR

o br
"

wa i

POM

—

Mo 2|

-——-
|
170 181
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Polled Melhod
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Interrupt Method
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INTERRUPT REQUEST REGISTER {IRR) AND
IN-SERVICE REGISTER (ISR}

The interrupts at the A input lines are handled by lwo
registers in cascade, the Interrup! Request Regisler
(IRA) and the In-Service Register {ISRAY, The IRA is used
to store all the Interrupt levels which are requesting ser-
vice; and the ISA Is used tc stere all the inlerrupt levels
which are being serviced.

PRIORITY RESCLVER

This logle block determines the priorsities of the blis set
in the |RR. The highest priority is selacted and strobed
into the corresponding bit of the ISR during [NTA pulse.

INTERRUPT MASK REGISTER (IMR}

The IMR stores Lhe bits which mask the intarrupt lInaes
to be masked, The IMR operales on the IRA, Masking of
a higher priority input will not alfect the Intarrupt
requasl jines of lower prlority.

INT {INTERRUPT)

This output goes directly to the CPU interrupt input, The
VoM level on this line is designed to be lully compalible
wilh Lhe BOBOA, BOB5SA, BOB6 and B0OBS,

INTA (INTERARUPT ACKNOWLEDGE)

INTA pulses will cause lhe B25SA to release vectoring
informalion onto the dala bus, The [ormal of this dala
depends on the system mode (uPM) of the 8259A.

DATA BUS BUFFER

This 3-state, bidirecllonal 8-bil buffer Is used lo inter
face the 8259A o the system Data Bus. Control words
and status informalion are transierred through the Data
Bus Buller.

READIWRITE CONTROL LOGIC

The funclion of this block Is to accept QUTpul com-
mands [rom the CPU, It contains the Inilialization Com-
mand Word (ICW) reglsters and Operation Command
Word {OCW) regislers which store the various control
formats for device operation, This tunction block also
allows the status of Lhe 82594 lo be translarred onto the
Data Bus.

CS (CHIP SELECT)

A LOW on this input enables the 8259A, No reading or
writlng of the chip will cccur unless the device s
salaciad,

WR (WRITE}

A LOW on Lhis Inpul enables Lhe CPU to wrile control
words {ICWs and OCWs) lo the 82594,

AD {READ}

A LOW on lhis Input enables the 8259A o send the
status of lhe Inlerrupt Request Register {1RA), In Service
Register (ISA), the Interrupt Mask Register (IMR), or the
Intarrupt level onto the Dala Bus,
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B259A Block Diagram

Fio

This input slgnal is used in conjunctlon wilth WH and RD
slgnals Lo write commands into the varlous command
registers, as well as reading the various status registers
ol lhe chip. This line can be tied direclly lo one of the ad-
drass lnes,
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THE CASCADE BUFFER/ICCMPARATOR

Thls function block stores and compares the IDs of all
8259A's used In the system. The asscclated three /O
pins {CAS0-2) are outpuls when the B2559A [s Used as a
mastar and are Inpuls when the B255A |s used as a
slave. As a master, tha 8259A sands the ID of the Inter-
rupting slave device onto the CAS50-2 tlnes. The slave
thus selected will send its prepregrammed subroutine
address onto the Data Bus durlng the next ane or lwo
consecutive INTA pulses. {See section “Cascading the
B259A"}

INTERRUPT SEQUENCE

The powariul [eatures of the 8255A In a microcomputer
systemare iis programmability and the Interrup! routine
addressing capability, The latler allows dlrect or Indirect
Jumping to the speclfic inlerrupl routlne requested
without any polling of the Inlerruptlng devlces. The nor-
mal sequence of evants during an interrupt depends on
lhe type of CPU belng used,

The events occur as follows In an MCS-80/85 system:

1,0ne or more of lhe INTERRUPT AEQUEST llnes
(IR7-0) are raised high, setting the corraspondin, 1 17
bit(s).

. The B259A evaluates these requests, and sends an
INT to the CPU, il appropriate.

. The CPU acknowledges Lhe INT and ragponds wilh an
INTA pulse,

4,Upon receiving an TNTA from the CPU group, lhe
highest prlority ISR blt is sel, and the corresponding
IAR bitis reset. The 8255A will also release a CALL In.
siruction code (110013701} onto the B.bit Data Bus
lhreugh Its O7-0 pins.

.This CALL instruction will initiate two more TNTA
pulses to be sent to the B255A from lhe CPU group.

. These two INTA pulses allow the B259A lo release Jis
preprogrammed subroutline address onte the Dala
Bus. The lower 8-bll address Is released at the first
JNTA pulse and and the higher B-bit address Is re-
teased at the second INTA pulse,

. This completes the 3-byle CALL Instruction released
by the 8253A, In Lhe AECI mode the |SA bll is resst at
lhe end ol the third INTA pulse. Otherwise, the ISR bil
remains set untll an appropriale EQ! command 1s
Issved at the end of the Inlerrupl sequence,

M

L

h

=)

~

The events cccuring in an 80B6/8088 system ara
the sama unti! slep 4,

4. Upon receiving an INTA from Lhe CPU group, the high-
est priorily 1SR bil is sel and the corresponding IRR
bl |5 reset. The B255A does not drive the Data Bus
during this cycle,

5.The 8086/8088 CPU will initiate a second
INTA pulae. During this pulse, the B259A releases an
8-bil pointer cnto the Dala Bus where it s
read by the <_.'3PU.

6. This completes Lhe Inferrupt cycle. In the AEO! mode

the ISA bll Is reset at the end of the second INTA

pulse. Otherwise, the ISA bit remains set untll an
appropriale EOI command 1s Issued al the end of the
Interrupt subroutine,

by, 1-?

If no interrupt request is presem -a.t siep 4 of either
sequence (Le., the request was tod” short In durauon) the
8259A will issue an interrupl level 7. RSIh the veclonng,

bytes and the CAS linas will look like an Inlerrupt ]evel 7 -"\

was requesled.

e

LR AT s T

L NTERRUPY
FRIGRITY REQUEST
ALELVLA[N, neg

" s
odarh
A

TAECADE
RUEFE R
COMbkea[OR

B8259A Block Dlagram

g ADBRESS BUS (187 )
CONTROL AUS B
van Lrow ;wrjm"u
L DATA BUS |8} B
N
=3 o, D, RO WA NT  INTA
cass o 1 e
CASC&DE
B | 258
LINES cash A
CAXS? IRQ JARQ JRQ (AQ IRQ JAO yAOQ RO
N N N R

L

SLAVE PROG./
EHABLE BUFFER

T
INTERRLICT
AEDUELTS

B8258A Interlace to Siandard Syatam Bus
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INTERRUPT SEQUENCE OQUTPUTS
MCS-80/B5 MODE

This sequence |s timed by three INTA pulses. During the
first INTA pulse the CALL opcode is enabled onlo the
data bus,

Conient of Flrsi Interrupt
I Veclor Byle

Ds D4 ok ] Dz o1 co

CALL CODE 1 1 o o 1 1 0 1 —}

Durlng the second INTA pulse the lower address of the

approprlate service routine {s enabled onlo the data bus, -

When Interval = 4 blts Ag-Ay are programmed, while Ag-
A4 are automatlcally Insertad by the 82534, When Inter-
val=8 only Ag and Az are programmed, while Ag-Ag are
automatlcally inserted.

Content af Second [nterrupt
Yector Byta

During the Lhird INTA pulse'.the higher address of the
appropriale service rouling, which was programmﬂd as
byte 2 of the Inllialization sequence [A,—Aisj‘ IS

enabled onlo the bus, 1',? S ‘._. _; .

re R
L ,‘"‘.

“.'l‘, :
Content of Thlrd Interrupl "
Vector Byte
D7 . D4 DS D4 D3 D2 D1 Do
A5 | A4 | Al | a2 | an a0 | oag | as

8086/8088 Mode

8085/8088 mode is similar to MGSB0O/B5 mode
except that only two lnlerrupt Acknowledge cycles are
issued by the processor and no CALL opcode is sent
to the processor. The first interrupt acknowledge cycle
is similar to that of MCS5-80/85 systems in that the
82534 uses it o internally freeze the state of Lhe inler-
rupis for priority resolution and as a master i
issues the interrupt code on lhe cascade lines at the

end of the INTA pulse. On Lhis tirsl cycle it does nal

[m Interval =4 4‘ issue any data o the processor a.nd leaves its data bus
' o7 b6 D5 o4 0 oz D1 Do buffers disabled, On the second interrupt acknowl?dge
7 a7 »8 A5 ] ] . P 0 cycle in 8086/8088 mode the master {or slave if so
programmed) will send a byle of deta to ihe processor
[ AT AB AS 1 1 [} o 0 )
5 s | . A P o] wilh the acknowledged Inlerrupt code composad
5 AT as follows (note the state of the ADI mode conirol
4 all AR _AS ! o 9 0 0 is ignored and Ag-A | are unused in B0B6/8088 mode);
3 AT A6 AS o ' 1 0 [}
2 AT A6 AB o 1 o 0 0
1 A1 MG AS 0 0 | 0 0
[ AT AE AS 0 0 o 0 0
e Intereal = 8 or | o6 | o5 | o4 ) oa o2 | o1 | DO
r b6 bs D4 D3 bz D1 D9 A7 | 77 | 36 | 15 | T4 | T3 | 1 | 1
?
T| 4 a6 ! ! ° 0 o 6 | T | 16 | T5 | T4 | T3 | 1 1 0
8 AT AB 1 1 0 0 0 0
— RS T7 | Te | T5 | T4 | Ta 1 D ’
5 AT AB 1 0 i 0 0 o .
: 7 Ap ; 0 p s 5 p R4 TP | T6 | T5 | T T3 1 @ 0
3 o As 0 : p o a 0 1IR3 T7 | T | T5 | T4 | Ta o 1 1
2 A7 AB o 1 2 a 5 Py 1A2 17 16 | 16 | T | T3 | @ 1 a
1 AT AB g 0 1 [ 0 o IR 17 T8 TS Ta 13 0 o] {
o | a1 a0 0 0 0 0 0 me | w w1 [l ]aloa o
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PROGRAMMING THE B259A

The B259A accepls lwo types of command words gen-
erated by the GPU:

.t '

1. Initfalization Command Words (ICWs): Beloere normal
cperation can begin, each B259A in the system musl
be brought to a starting_peint — by a sequence of 2
to 4 byles timed by WR pulses. This sequence
is described in Figure 1.

2, Qperation Gommand Words {OCYWSs); These are the

i
.F'a‘:‘lk
Ty, VY
INITIALIZATION *'«,,,’L;-'};,f’_v.-g;‘_y,y‘“
’4‘,1_’«"., ¥ 35
GENERAL .,,_,frb,“ “ﬁ'.»ﬁ";-

this is interpreted as Initializallon Command Word 1% )
(ICW 1), ICW1 starts the initialization sequence durlng g i
which the tollowing automatically cccur.,

W,
e

a. The edge sense circull is resel, which means that
following initializetion, an interrupt request (IR} input
must make a low-lo-high transition lo generate anain-
tarrupt,

command werds that are sent to the B259A for var- b. The Interrupt Mask Register is cleared.
ous lorms of operalien, such es: c. R7 input is assigned priority 7.
« Interrupt MasKing d. The slave mode address is set to 7,
* End of Interrupt e. Special Mask Mode Is cleared and Status Read is
+ Priority Rolation set to IAR.
* Intesrupt Status f, 1 1C4=0, then a!l lunctions selected in ICW4 are set
. lo zero, (Mon-Buffered mode*, no Auto-EQl, MGS-
The QCWs can ba wrilten Into the B253A anylime after BO/B5 system),
initiatization. ' *Mole; Mastel/Slave (a {CWM |s only used in Ihe bullered mode,
]
Aq D, D, A0 J WR cs INPUT OPERATION {READ)
0 0 1 0 IRR, ISR or Interrupting Lavel—=-DATA BUS (Note 1)
1 0 1 0 IMR—»=DATA BUS
OUTPUT OPERATION (WRITE)
0 Q 0 1 1] Q DATA BEUS -»0OCWZ
0 1] 1 1 0 0. DATA BUS = OCW3
0 H X 1 4] 0 DATA BUS == ICwW1
i X A 1 0 0 DATA BUS = OCW1, 1OW2, ICW3, |CW4 {(Nole 2)
DISABLE FUNCTION |
X X X 1 1 Q CATA BUS — 3-STATE «NO OPERATION.
X s A X X 1 DATA BUS — 3-STATE 1NO OPERATION:
| S—

Halan! 1. Saleclion el IRR, ISA of Intsriuglhing Level 13 basad on the contant of DCW2D wrillan oelore Ine READ oparaiion
2 On-chip 3squencer 104iC queuss these COMMangs INtC PrOCAr A8qUence

8259A Baslc Oparatlon
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{1
"’{:"‘?‘3‘5 .

INITIALIZATION COMMAND WORDS 1 AND 2
(ICW1, ICW2)

Ag-A,s Page starting address of sarvice routines. In an
MCS B0/BS system, the 8 request laevels wlll generale
CALLs to B focalions equally spaced in memory. These
can be programmed to be spaced at Intervals of 4 or 8
memory locaticns, thus the 8 routines will occupy a
page of 32 or 64 byles, respectively.

The address formal js 2 bytes long (Ag-A s}, When the
routine interval is 4, Ag=A; are atlomatically Inserted by
the 82594, while As-A,s are programmed externally,
When the routine Interval is 8, Ag-A4 are autcmallically
insarted by lhe 8259A, while Ag-A s are programmed
axternally,

The 8:byte interval will maintain compatibillly with cur.
renl softwara, while the 4:byle interval is besl for a com.
paci jump table,

In an MCS-86 system T7-T3 are inserted in the five
mesl signiticant bits of the vectoring byte and lhe
B255A sets the thres laast significant bits according to
the interrupt lavel, Ajg-As are ignored and ADI (Ad-

e,

[NITIALIZATION COMMAND" WORD 3 (!CWS)

4r-

This word is read only when mere Js more.than one
52594 in lhe systerm and cascading i used, m whlcn
case SNGL=0. Il will load {he 8-bl| slave reg|sker The
functicns ol this regisler are; “ i,

a. In the masler moda (either when SP = 1, orin bul.
fered moda when M/S = 110 ICW4) a "1” is sel for
each slave in the system. The masler then will re-
lease byte 1 of lhe call sequence (for MCS-80/85
system) and will enable the correaponding slave lo
release bytes 2 and 3 (for BOBG/BOBB only
byte 2) through the cascade lines,

In the slave mode {either when SP = 0, or if BUF = 1
and M/ 5 = 0inlCWw4) bits 2-0identlly the slave, Tha
slave compares its cascade input with these bils
and i{ they are agqual, bytes 2 and 3 ol the call

. sequence (or Just byte 2 for B086/8088)
‘ara released by it on Lhe Data Bus,

INITIALIZATION COMMAND WORD 4 (ICWA4)

&

SFNM: If SFNM =1 the speclal fully nested mode Is
pregrammed,

dress Interval) has no efiect, BUF: Il BUF =1 the buliered mede 1s programmed. In
buffered mode SPIEN hecomas an enabla outp
and the masterfslave delarmination ts by M!S,
LTiM: 1} LTIM =1, then the 8259A will operale In the MIS: i buffered moda |a selecled: M!S =1 means the
evel Interrupl mode. Edge delact logic on the 82594 |s programmed lo be a masler, M/S=0
interrupt inputs will be disabled. means the B259A |s programmed to be a slave. I
ADl:  CALL addraess intarval. ADl=1 lhen interval = 4; BUF =0, M!S haa no tunction.
AD] =0 then Interval = 8. AEOI: If AEQi =1 the avtomatlc end of interrupt mode
SNGL: Slngle, Means that this Is the only 8259A [n the is programmed.
system. If SNGL=1 nc ICW3 will be Issued. uPM: Microprocessor mode: uPM =0 sels the 82594
IC4: il this bit Is set — IC¥4 has to be read. it JCW4 for MCS-B0/85 ayslam cperation, yPM=1 sels
ls not neaded, sat [C4 =10, tha §259A (or MCS-86 system oparation,
AQ or =] D8 D4 Da az Dl =]
[} AT Ag Al 1 LTIM ADI SNOL ICwW1
I
r 1 AIS/ITT Ald/TE A13/TS A12/T4 A11/T] Al0 Al M1ICW1
T
YES
(SMOL = 1)
ND (SHGOL=D)
i 51 s 33 54 13 514101 s1101 50400 | ICWD
|
HG (=]
{104 =0}
TES (iCA=1}
1 Q qQ o S5FNM BUFE w5 AEO) oPHL T
I
-
READY TQ ACCEPT IHTERAUPTS
Flgure 1. inftlalization Segquence
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All DI Bi

5
o
=]

o o

1 iC¥4 NEEDED

0« KO IGw4 NEEDED

1= SINGLE
D = GASCADE MOCE

CALL ADORESS INTEAVAL
INTEAVAL DF 4
G« INTERVALOF S

1 = LEVEL THIGGERED MODE
0 = EDGE TRIGGERED MODE

Ag=Ay of INTERAUPT
VEATOR ADORESS

{MC5-80,85 MODE ONLY)

A, 5-Ay OF INTERAUPT

ICHI [MASTER CEVICE]

4 O, O

VEGTOR ADDRESS
(MCSH07BS MODE)

T,-T, OF INTERAURT

VEGTOR ADDRESS
{8086/ 6088 MGDE)

NN EAEYEY

|

[

L= JA INPUT HAS & SLAVE

0« JR JNPUT DOLS MOT HAVE

A SLAVE
IO (SLAVE DEVICE]
A o, 0 ©w D D L, DO D
1 u(c{uliu o m,iln‘ D,
SLAVE 1OIH
oy [z]3]4]sTe]r]
slilolv{ajr{afn
olojt|1|ajefri
elofofol1fa1{1]s

e
Ag o [+13 Og [+7] D3}

BU

o |SFRM

o7
| s

By 0o
AEOI’ KPH

| = BORAA/BOES MQOE
0 = MG5-BD/ES MODE

1- AUTO EDI
0+ NORMAL ECY

1

g X ] - KON BUFFEHED MODE
a = BUFFERED MOOE/SLAVE
= BUFFEAED MODEIMASTER

1 = SPELIAL FOLLY HESTED
MGOE

O = HOT SPECIAL FULLY
NESTED MODE

HNOTE 1. SLAVE |D\5 €QUAL TO THE CORRESPONDING MASTER 1R INPUT.

Initlalizatlon Commnnd Word Format
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QOPERATION COMMAND WORDS (OCWs)
After the Inttlalizatlon Command Words {(ICWa) ara pro-

A
Rl g
Foten .

_, T :
Cte, | MWeiw, g

OPERATION CONTROL WORD 1 (_0CW1)"': £
“r o R
OCW1 sels and clears. the mask bils [ the Inlesrupt

grammed Into the 8258A, the chip Is ready 1o accapl Mask Register (IMR). My~ Mj represent the sight mask®
Interrupt requasts at its Input lines. However, during the bits. M=1 indicates the channe! i{s-masked R
B259A operalion, a selection of algorithms can com- (inhibiled), M = 0 indicates the channel is enabladr.',,.f"-'. R
mand the B258A to operate In various modes through S

the Operatlon Command Words (OCWs),

i

OPERATION CONTROL WORD 2 ([OCW2)

R, SL, EQl -— These three bits control the Rotate and
End {f Interrupt modes and combinations of the two, A
chart of these combinalions can be found on the Opera-

OPERATION CONTROL WCRDS (OCWs)

OCwW1 tion Command Word Format.
Ag or D8 D§ D4 DI D2 D1 D La, Ly, Lg — These bits determine the interrupt lavel
E} M7 OME M5 M4 M3 M2 M1 MO acted upon when the SEOI bit is active,
OPERATION CONTROL WORD 3 (OCW3)
ocw2

ESMM — Enable Special Mask Mode, When this bit s
sefto 1t enables the SMM bit 10 set or rasel the Special
Mask Moda, When ESM! =0 the SMM bit becomes a
“don’t care".

SMM — Special Mask Mode, | ESMM =1 and SMM=1
the 82594 will enter Special Mask Mode. It ESMM =1
and SMM = 0 the 8259A will revert to normal mask mode,
Whan ESMM =0, SMM has no eflecl.

OCW1
0 ESMM SMM 0 1 P RA  AIS
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I —r T INTERFUPT Mask
L+ mase SET

O s MASH AESET

IR LEVEL TO AE
ACTED UPOH

oflrfafaja]s])s]s
elafnfrjejrfagy
Olojrfl|oaje]1]y
oJofojaltfar]1]|n

=i-lolelelel-]|=

ofwmla|ofel~lalo

eto|—|cla)«}]-

Nan-specitic EQ| Command
*Specihe EQl Commana
Rglata On Nen-Spacihc EOl Command
Aalala In Aulomahe EQI Mods {SET)
RAolats In Aulomanc EOI Mods {CLEAR}
*Roiats On Specitic EQI Command
*Sel Prionty Command
Mo apsrahiog

*LO-L2 are used

ENQ OF INTEARLPT

] AUTOMATIC ROTATION

SPECIFIC ROTATION

o

acwy

=

Sdam

a,
LI

P 0y 0 O
D‘ILP /R

DON'T
CAAL

READ RECISTER COMMAND

a 1 1
(] ] 1 1
READ READ
HHEG 1ISAEG
HO AETION QM NENT |ON HEXT
Wi PULSE | HTE PLLSE

| = POLL COMMAND
0 = NO POLL COMMAND

SFECIAL MAIK MODE

Operatlon Command Word Format

a ] a 1
) ] 1 1
MESET YET
KO ACTION FHECIAL | SFECIAL
Mg Hasx
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INTERRUPT MASKS FULLY NESTED MODE J""q:,‘:"i ax ’1\-;_" Py

Each Interrupt Request input can be masked individu-
ally by the Interrupt Mask Register (IMR) programmed
through OCW1, Each bit in the IMR masks ona Interrupl
channel it it is set (1), BIt 0 maska 1RO, Bit 1 meaks IR
and so torth, Masklng an IR channel does not aflect the
ather channels opaeration,

SPECIAL MASK MODE

Some applications may require an interrupt service
routine Lo dynamically alter the system priority struc-
tere during its execution under software coptrol. For
example, the routine may wish to inhibit lower prlority
requests for a portion ol ils execution but enable some
of them for another portion.

The difficulty here is that if an Interrupt Request is
acknowladged and an End of Intesrupt command did not
resel Its 1S bil {i.e,, while executing a service routine),
the B259A would have Inhibiled all lower priority
requesls with no easy way for the routine 1o enabie
them

Thal is where the Spacial Mask Mode comaes in, In the
special Mask Mode, when a mask bt is set in OCW1, it
inhibits further interrupts at that level and snables inter-
rupts from all other levels {fower as well as higher) thal
are nol masked.

Thus, any inlerrupts may be selectively enabled by
loading the mask register,

The special Mask Mode is set by OCW3 where:
SMM = 1, SMM = 1, end cleersd where SMM = 1,
SMM = 0,

BUFFERED MODE

When the 8259A Is used in a large sysiem where bus
drlving buffers are required on the deta bus and the cas-
cadlng mode Is used, there exisis the problem of enabl-
Ing butfers,

The bullered mode will structura the B259A to send an
enable signal on SP/EN to enable Lhe buffers, In this

mode, whenever the 8259A's data bus outpuls are ena-
bled, the SF/EN outpul becomas active.

This modificalion lorces the use of roftware program-
ming 1o determine whether the 8259A is a master ora
slave. Bit 3 In iCW4 programs the buffared mode, and bit
2 in ICW4 determines whether it is a master or a slave.

This mode Is entered aller initfalization unless a;*.olher
mode is programmed. The inlerrupl reguesis are .
ordered in priorliy form G through 7 {0 highest}, When an -
interrupt is acknowledged the highest priorily requeslis
delermined and ils vector placed on Lhe bus. Additional.’
ly, @ bit of the Interrupt Service regisler (ISQ-7) is sel,
This bit remains set until the microprocessor issues an ,
End of Interrupl (EQ!) command immedialely belore
relurning from the service routine, or if AEQI {Aulcmalic
End of Interrupl} bit is set, until the trailing edge o! lhe
last INTA, While the |5 bitis set, all further interrupts of
the same or lower prigrity are inhibited, while higher
levels will generate an interrupt (which will be
acknowledged only if the microprocessar internal Inter
rupt enable flip-tlop has been re-enabled through solt.
ware),

After the initialization sequence, IR0 has the highesl
priority and IR7 the lowest. Pricrities can be changed,
as will be explained, by priorily rotation,

THE SPECIAL FULLY NESTED MODE

This mode will be used in the case of a big system
where cascading is used, and the priority has tg be coa-
served within each slave, In this case the special fully
nested mode will be programmed to the masier (using)
ICW4), This mode is similar to the normal {ully nasted
mode with the following exceptions:

a. When an interrupt request from a certain slave is in
service this slave Is not lecked oul from the masler's
prierlty logic and further interrupt requests from
higher priority IR's within the slave will be recognized
by the master and will iniliate inlerrupts to the proc-
assor. {In the norma! nested mode a slave is masked
out when its request is in service and no higher
requests from the same slave can be sarviced.)

b. When exiting the Interrupt Service routine the solt-
ware has lo check whether the Inferrupt serviced was
the only one from that slave. This is done by sending
a non-spacific End of Interrupt (EO)) command to the
slave and then reading its in-Service register and
checking for zero. Il it Is amply, a non-specilic EQI
can be sent to the mastertoo, Il not, no EQI should be
sent.
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‘&}«z"\

POLL

In this mode the microprocessor_internal [nterrupi
Enable [lip-llop is reset, disabling its Interrupt Input.
Service to devices is achieved by programmer initiative
uatng a Poll command,

The Poll command is Issuad by satting P="1"in OCW2.
The 8253A Ireats the next AD puise lo lhe 82594 (ie.,
AD=0, €5 =0) as an Interrupl acknowledge, sets Lhe
appropriale IS blt il there is a request, and reads the
priority level. Interrupt is frozen lram WH 1o RD.

The word enablad onlo the dala bus during AD is:

or oe os o4 [ ] p2 p1 bDa
T - =~ o w2 owi o owo

WO0-W2: Binary code of the highest priority level
requesting service.
I: Equal to a "1 if there is an interrupl.

This mode is useful it there is a routine command comm-
mon to several levels so that the INTA sequence is not
needed {saves ROM spaca), Another application is to
use thae poll command to expand the number of priority
levels to more than 64,

END OF INTERRUPT (EOI)

The In Service (IS) bil can be raset elther automatically
following the trailing edge of the last in sequence INTA
pulse (when AEQI bit in ICW is set) or by a command
word that must be isgued lo the 8253A belore returning
from a service routine (ECl command). An EQl command
musi be issued twice, once for themaster and cnce for
the corresponding slave if slaves are in use,

There are two forms of EOl command; Specific and Non-
Specitic, When the 8253A Is operated in modes which
preserve lha fully nested Structure, it can determine
which IS bit to reset on EOL. When a Non-Specific EO!
command is issued the 8253A will automatically reset
lhe highest IS bil of those lhat are sel, since in the
nested mode the highest IS level was necessarily the
lasl lavel acknowledged and serviced.

Hov/evar, when a mode is used which may disturb the
fully nested structure, the 8259A may no longer be able
to delermina the last leve! acknowledged, In this case a
Specific End of Interrupt (SEOI) musl be issued which
includes as part of the command the IS level to be reset,
EQlisissuved whenever EQOl = 1,in QCW?2, whare LO-L2
is the binary level of the IS bit to be resal, Note that
although the Rotate command can be issued fogether
with an EQl where EOl = 1, il is not necessarily fied to it.

I} should ba noted thal an !S bit Lhat is maskaed by an
IMR bit wlll nol be cleared by a non-specliilc ECI il the
82594 ts in the Special Mask Mode,

AUTOMATIC END OF INTERRUPT (AEO!) MODE

Il AECI = 1 in ICWH4, then the 8259A wil] operate in AEOQI
mode continuously until rapregrammed by [CWA4, In this
mode the 8259A will autematlcally perform a non-
specilic EO! operation at the lrailing edge of the last
inlerrupt acknowledge pulse (third pulsa |n MGS-80/85,

Ay, - 4‘)_? <8
second in MCS-BS). Note tha! rrom asystemrstandpoml
this mode should be used only when a nested mullllevel
tnlerrupt structura is not required w:lhln a smgle BESQA

To achieve automatic rotation W|th:n AEO!

R =1,5L =0, EQl =
SEOI =0, ECl = 0,

AUTOMATIC ROTATION

{Equal Priority Devices)

in some applications there are a number of inlerrupting
devices of egual pricrity. ln this mode a device, after
befng serviced, recelvas the lowest prlority, 3o a device
requesling an interrupt will have 1c wail, in the worsl
case until each ot 7 other devices are serviced at moal
once, For example, il the priorily and "*in service" status
is:

Betore Rolsta {IR4 the highest priorily requiring service)

15T 1S8 IS5 154 15) 151 (%1 IS0
o[ JovJoeJe[o]a]
Lowsyi Priorty

¥
ENERER

15" Slalus

Highest Priorty

A EIEAEED)

Priority Status

Atler Fioiuto {IR4 was sarviced, all olher priorilies
rotated correspondingly)

IS7 1S4 1SS IS4 153 (32 S1 IS0

1S Slatus [e]1Jefofo]e]a]a]
Highest Prlordty Lowenl Prlorty
Priority Slalus FJ 3 0 7 ] 5 4 J

There are two ways to accomplish Avtomatic Rotalion
using OCW?2, the Rotale on Non-Specific EQl Command
(R =1, 5L =0, EOl = 1) and the Rotate in
Attomatic EQ] Mode which is set by (R = 1, SL =
ECi = 0) and cleared by (R = 0 SL = 0, EQC] = 0),

SPECIFIC ROTATION
(Speclfic Prlorlty)

The programmer can change prioritles by programming
the bottom priority and thus flxing all other prioritias;
e, Il IR5 Is programmed as the betlom priofity device,
than |IR6 will have the highest one,

The Set Priority command is {ssted in OCW2 where:

R =1, SEQl = 1; L0O-L2 {s the binary priorily level code

of the bottom pricrity device.

Observa that In this mode Interne! status {s updated by
software control during OGW2, However, it is indapend-
ent of the End of Interrupt (EQI) command {also exe-
culed by OCW2), Friority changes can be execuied dur-
ing an EQOI command by using the Rolate on Specific
EQl Gommand in OCW2 {R = 1, SL = 1, EQl = 1 and
LO-L2 = IR leve! to receive boitom priority).
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LTI AIT TO OFHEA FRIOATY CTLLS g
S e~ I
) [Saly Suee [FPAPTE
', A
EOGE SET
SENSE 1 FRIGRITY
LATCH SET (3
ME
T —m 1N SEAYICE ouvEn
o LaTen
¢ CONTADL
LoGic
—iC
ser AEQUEST
LATCH
— ran
L. °Q ALK HMASKED
LATCH HEQ .
—c a r-—{ P a
H{ .
MCS580/85
MODE © cun
| S
INTEANAL
FREETE OATA BUS
- = = xa
[
- I
w [=]
BQG/BOER z g = 823
WCOE & H § we
E
FREEZE

MOTEF

1. MAFTER CLEAA ACTWWE ONLY DURIMG (DWW
¢ 1. FREEIES(S »{TIVE DURING IM KI AHD FOLL SEQUEHCES ONLY

1 TAUTHTAALE FOA O-LATCH

. -

c 1 9 1 o CRERATION
1 l o | o FOLLOW
[ x Q=1 HILD

Prlority Cel! — Simpllfied Leglc Dlagram

LEVEL TRIGGERED MOCE
This mode Is programmed using bit 3 in [CW1,

IFLTIM ="'1," aninterrupt requast will be recognized by a
"high’ tavel on IR Input, and there is no need lor an edge
datection. The Interrupt request must be removed
before the EQ! command is issuad or tha CPU interrupt
is enabled {o prevant a second interrupt from occcurring.

The abova figure shows a conceptual circuit to give the
reader an undarstanding of the lavel sensitive and edge
sensitive input circuitry of the B259A. Be sure to nole
that the request Iatch is a transparent D type latch,

READING THE 8250A STATUS

The input status of sevaral inlernal ragisters can be
read to update the user information on the system,.
The following registers can be read via OQCW3
{!RR and ISR or OCY¥/ 1 (IMR).

lnterrupt Request Register (IRR): 8-bit register which
contains the levels raquesting an interrupt to be
acknowledged. The highest request level is resat from
ithe IRR when an interrupt is acknowledged, (Not
alfectad by IMR).

in-Sarvica Register (ISA): 8-bil regisler which contains
the prierity levels that are belng serviced, The ISA is
updated when an End of Interrupt command is issuad,

Interrupt Mask Aegister; 8-bit regisier which contains
the interrupt reques! lines which are masked.

The !RR can be read when, prior to the RD pulse, a
Aead Registar Command is issued with OCW3 (RR = 1,
RIS = 0).

The ISR can be read when, prior lo the RD pulse,
a Raad Register Command is issuad with QCW3 (RR =
1, RIS = 1).

Thare is no need to write an QCW3 before every slatus
read operalion, as long as the stalus read corresponds
with the previous one; i.e, the 82594 "remembers"
whether the |RR or ISR has been previously selacled by
the OCW3, This is not true when poll is used.

After Initializalion the 8259A is set to IRA.

For reading the IMR, no OCW?3 is needed. The output
data bus will conlain the IMR whenever AD is active and
AD = 1 (OCW 1),

Polling overrides status read when P = 1, RR = 1 in
QoCcwa.
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SUMMARY OF 9259A INSTRUCTION SET g—.ﬁ
(LTI § M namonic A0 D7 D8 DS D& D3I D2 DT DO Operslion Descrpilon J-‘ __‘P/;.‘-‘ "

1 ICW1 A 0 AT A8 A5 0 1 1 o Formal =4, singTa;'edge.'l'rigg_er'ed Jr"f' i
2 ICv1 8 0 AT A8 A5 1 1 1 1 0 Formal = 4, single, level I‘ﬂgjgéred.;‘_“".;fi;:;} a
1w C 0 AT AB AS T D 1 0 0 Byte 1 llnallzatlon  Format =4, nol single, edge biggerédz, @ _;-t'-*’
‘ IcwW1 o D AT A8 A5 1 1 1 € © ' Format = 4, nol single, fevel lrigpareda = 4
5 ICw1 E 0 AT A8 0 1 0 o 1 4] No ICW4 Requirsea  Formal = 8, single, edge {riggered )
8 ICW1 F 0 AT AB O 1 1 0 ! 0 Formal = 8, single, level Irlggered
7 Icw1 G G AT A8 0O 1 o] 0 0 0 Format =8, not alngls, sdge Lriggersd
8 ICwW1  H 0 A7 A8 O 1 1 o 0 V] Format = B, nol slngle, lave! rrliggsared
g {Cw1 1 o AT AG A5 1 0 1 1 1 Formal = 4, singla, sdge iriggered

10 icwir J 0 A} AE AS 1 1 1 1 1 Format = 4, singls, Isval Irlggered
oWt K 0 A7 A6 AS T D 1 O 1 Byte 1 Intilalizalion  £omyy - 4, not singts, edgs iriggersd
12 icwil b Q A7 A6 A5 1 1 1 ] 1 Farmal = 2, pol 3lngle, leval irlgpared
13 ICwW1 M C AT A O 1 0 0 1 1 {CW4 Requirsd Format = B, alngls, sdoe irlggsred

14 ICwW1 N O AT Af O 1 1 0 1 1 Formal = B, slngle, leval Iriggered

15 Icwi1 O O A7 A O 1 ] Q ] 1 Format =8, no! sinQls, adge Inggaered
16 ICwy P 0 A7 A8 O 1 H o] 3] 1 . Farmat = 8, nol single, level triggared
\7 ICw2 1 A5 Afd A1D A12 AL A0 A9 AR Byla 2 lnitialization

18 ICW1 M ] S7 S8 85 54 8) 82 51 S50 Byte 3 Initlalization — mesier

19 ICwW3 S 1 o 0 ] o] ¢ 52 s1 S50 Byte 3 initlalizellon -— alave

20 ICWd A 1 o o q o o o i} o] No ectlon, redundant

21 ICW4 B 1 1] 0 1] o] b} o [ 1 Nonrbuffered mode, na AEOI, B0B6/B0&8B

22 ICwid  C 1 0 o] a 0 0 ] 1 1] Non-bullered mode, AEOIl, MCS-80/85

23 ICvid O 1 ¢ ] o] 0 a o] 1 1 HNonp-butfered mode, AEOI, 80B8B0OBS

24 ICWd4  E 1 0 0 0 "] 0 1 0 0 Mo aclion, redundant

25 ICwW4 F 1 0 ] o] 0 1] H 0 1 Non-buifered mode, no AEQ!, BOBE/8088

% ICws G 1 0 ¢ 0 0 o] 1 1 ¢ Non-bullered mode, AEO!, MCS-80/85

i ICwd  H 1 Q 0 0 0 0 1 1 1 Non-bulfered mode, AEOI, 8088/8088

28 ICwd 1 o] 0 0 ] 3 o} a o] Buiferad mode, slave, no AEO!, MCS.80/85

25 Wcwi J 1 o ¢ 0 0 4 c 0 ! Butlered moda, aleve, no AEQI, 8086/8088

30 1ICWA K 1 0 o] 0 q 1 ] 1 [ Buffered mode, alave, AEOI, MCS-80/85

N ICWa L 1 0 ] o] 0 1 0 1 1 Bufiered moda, aleve, AEQ), BOAE!8088

32 WCwa M 1 " o o "] 1 1 a o Butferad mode, master, no AEOT, MCS-80/88

n ICw4 N 3 b] 0 a [b] 1 1 1} 1 Bultered mode, mastar, no AEQ|, 8086/6088

34 ICW4 O 1 o] 1] "] a 1 1 ] "] Bulierad mode, mastar, AEOl, MCS.60785

a5 1Cw4d P 1 8t 0 ©° © | 1 1 1 Buflered mode, masler AEQI, 8088, 8088

35 1Cwa Na 1 0 0 0 1 0 0 0 0. Fully neated mode, MCS-80, aon bullered, no AEQ]

7 lgwdi NB 1o 0o 0 1 0 0 0 1 IGWA NB through ICW4 ND are identical to

38 ICW4  RC 1 0 o a 1 a ] 1 o 1CW4 B (hrouph ICW4 O with the aadilion al

28 ICw4d  ND t ¢ ¢ ¢ 1 a0 0 1 Fully Neslea Mode

A0 ICWdi  NE 1 [ 0 1 0 1 0 o Fully Nested Mode, MCS-80/85, nan-buffered, no AEQI

41 JCwWi  NF i 0 0 4] 1 1] 1 a 1

42 ICyd NG 3 a 0 a 1 Q H 1 a

42 ICW4  NH 1 0 ¢ 1] 1 o 1 1 1

dd 1CwW4 R 1 [ o] [} 1 1 o] ¢ ¢

45 1Cwd N2 1 o 0 o] } ) o] o 1

5 ICwi4 HK 1 0 g 0 ] 1 0 b 0 1CWA4 NF lhrough JCW4 NP ars 1deniical 1o

a Ewe ML . a 0 o . . 0 1 . IFLI‘JH:;‘; ::;Lodui{r\o:jce‘-w P with lhe addilion af ’
48 1ICW4 NM 1 a o 0 1 1 1 0 0

49 JCw4 NN T o o, 2 1 1 1 0 | ,

50 1ICW4 NO 1 0 o] . 0 1 1 1 3 0

51 ICW{ NP 1 o 1] 4] 1 H i 1 1

LY ocw }OM? O ME M5 M4 M3 M2 MY MO Load mask reglsier, read mesk regiater

L1 ocw? E o 0o 0 1 c 0 o 0 o0 Nan-apecliic EO|

54 OoCcwz SE 1] 0 1 1 0 o 12 Ly to Specific EOl, L0-12 code ol IS FF (o ke rese|

8% oCw2 RE g -1 o 1 o] [i] o} o0 Rotata on Honp-Specilic EO!

48 oCw2 RSE o 1 1 1 0 0 t2 Lt Lo Rolate on Specific ECI L0-L2 code of line

57 .0CwW2 R 0 1 0 o 0 [ o 0 Rolate in Auto EOI {zel]

H ocwW?2 CAR o a 0 o a s} M i} Aptels in Aulo EO| (clear)

A oCcwz AS 0 1 H ] 1] o 2 L1 Lo Sal Priority Command

] oCcwl P 0 [} aQ s] 0 1 1 ¢ c Poll moda

g1 oCcwa RIS [ 0 0 ] [ 1 o] 1 1 HAead IS register
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SUMMARY COF 8250A INSTRUCTION SET [Cont.)

inel ¢ Mpemonle AD DT DS DS CA DI D2 DY O Operallan Cescripllon
48 QCwW3 AR 0 0 [t} 0 0 | 0 1 Aead requesl register
AT OCWI SMW 0 0 1 1 0 } 0 o] Sel speclal maszk mode
48 QCWI RSM o a ! o} q 1 a a Resat special mask mode
Nole: 1 In the masiat imods 5P pin = §, In alave mode 5P =0 .
Cascading to release the device routine address during bytes 2

The 8259A can be easlly Inierconnected in a system ol
one master with up to eighl slaves to handle up to 64
priorlty levels,

A typical MCS-80/85 system is shown In Flgure 2. The
master controls, through the 3 fine cascade bus, which
one of the slaves will release the corresponding
address.

AS shown in Flgure 2, the slave interrupl outputs are
connected to the mastar Interrupl raquest inpuls, Whan
a stave request line is aclivated and allerwards acknowl.
edged, the masier will enable the corresponding slave

and 3 of INTA. (Byte 2 only for B0RG/8088),

The cascade bus lines are normally low and wilt conlain
the slave address code [rom the trailing edge of the lrs|
INTA pulse Lo the trailing edge of lha third pulse. |t is
obvious thal each B259A in the system must lojlow a
saparale Initlaltzation sequence and can be pro.
grammed lo work in a dillerent moda. An EOl command
must be Issued twice; once for the masier and once for
lhe corresponding slave. An address decoder Is required
to activale (he Chip Setect {CS) input of each 8259A.

The cascade ilnes of the Masler 8259A are activated for
any interrupt Input, even )l no slave is connecled to that
input.

ADDPESS BUS (167

3

COMIROL BLS

[ 11

DATABUS (1)

N

S

oo

Q
A €5 A, D@l @TA It
CAsO
42494
Gas MASTER
CAS 2
SOTIMT WE ME WA MWD M7 ] MO

L]

4
b « 31 1 %

T
INTERRUPT REQUESTS

Flgure 2. Cascading the B259A

)
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o nd T
DTN
gy e, TR P

. e e .
PIN FUNCTIONS g i V"ﬁ%‘?i\'
NAME /0 PIN# FUNCTION NAME 170 PIN# “RFUNCTION o 7]
Veo [ 28 +5v supply . INT 0 17 Intorrupts ¢ r,s %, Uﬁf;:-f? -
GND | 14 Ground This pin goes hlgh"'whq'ri:war 3g_f:'.‘ 2
valid interrupl requaesl is as;,
cs | 1 Chip Setacl sared, It Is uaed 1o inlerrupt ¥
A low on Ihis pln enablas RD the CPU, thus It is connected lo
and WR commuanicelion be- the CPLU's intarrup! pin,
twean tha CPL and lhe B259A,
INTA luncilens are Independant ‘Ro-1Ry f 1823 Infarrupl Requeala:
of G5, Asynchranous Inpuls. An Inter-
rupt requesl can be genaralad
WA t 2 Wrila; by ralsing en IR Input ({low lo
A low on thls pln when CS |a high} and holdiag it high untif it
low, enables the 82584 lo ac- ls acknowledged {Edge Trig-
capl command words from the gered Mode), or fust by a high
ceu, leval on an |R Input (Lavel Tiig:
a5 . a Road: o gared Moda).
Alow on th1s pin when CS js Jow INTA | 28 Intarrupt Acknowladga:
anahlas the 6259A {o releass This pin ia usaad o enable
atalua onto Ihe dala bus lor the 8258 A interrupl-vactor data
CPU, onto the dala hus. Thla la done
e by a aequence of interrupt ec-
D;-Dyp o 4= 11 Bidiractional Date Buaz knowledge pulsas Issuad hy
Gonlto!, statua and Inlerrupts the CPU,
vector Information fs trana-
{asrad via this bua, Ao - | 27 AQ Addreas Llne!
Thla pln acis in conjunclion with
CASg-CAS, 110 12,13,158 Caacada Llnas: . the 5§' Wﬁ. and RD pina. !t Ia
The CAS linea form e privela used by the 82594 to dazipher
8255A bua to control & rnulll!:la balween verlous Command
82594 slsuctura, Thase pina Words the CPU wriles and stas
are outputa lor o masier 82554 tue the CPU wishoes to read. it
and jnputa lor & alave B2594, ls typicelly connected lo the
EP/EN 1o 18 Slave Program/Enabla Builer: CPU A0 address line (AL lor
Thia la 8 dual tunction pln, 8088/8088).
Whan In the Bullered Mode it
can be uaed aa an outpul to
control bullar !fenscalvera
(EMN). Whan nol In the bullered
modea il is vaed as an Input lo
designalé e masler [SP =1} or
slava (SP =0).
AB8SOLUTE MAXIMUM RATINGS®
Amblent Temperalure Under Blas ..... —~40°Cto 85°C ‘COMMENT

Storage Temperature ............ —65°C to +150°C
Voltage On Any Pin

With Respecl lo Ground ........... =05V 1o +7V
Power Disslpatlon . ..ieveiiainesvinnrae... 1 Watl

D.C. CHARACTERISTICS

Slrasass above thoae listed under "Abasolula Maximum Ratlnga' may
cauge permanenl damage to the davice This 2 a siress rating only and
{unctional operailon ol tha device at these or any other condlliona above
those Indlcaled in the operallonal seclions ol Ihls spacliicalion [s not
Implled.

Ta=0°C 0 T0°C, Vg = 5V 10% {8259-A), Vog = 5Y = 10% (82534}

Symbol Parameler Min, Max, Unlls Test Condttions
viL Input Low Vollage -5 v
Vin fnput High Voltage 2.0 Vee+ .5V v
Vo | Output Low Vollage 45 v loL=2.2 mA
Voy Qutput High Valtage 2.4 A ton= —40C pA
v Inlecrupl Output High 3.5 G Iop = ~ 100 uA
OHIINT} Vollage 2.4 v lop= — 400 pA
i Input Load Cusrent 10 1A _ Viy=Veeto OV
Lo Cutput Leakage Current -10 MA VOUT=O.45_V
leg | Vec Supply Current 8 mA
™ 1A Input Load Gurrent -300 Hh Vi =0
10 A Vin=VYee
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8259A A.C. CHARACTERISTICS

To=0°'Clo70°C Veo=5Y+5% (B2594.8)
TIMING REQUIREMENTS

Voo 5V 10% (B259A)

_ Sympol Paramater \ 825948 62594 82594-2 Unlts Tasl Cenditions .‘
Min. Max. Min, Max. Min, Max, ‘
TAHRL AOITS Selup lo AD/INTA] 50 o o ns
TRBAX AQ/TS Hold after BD/NTA] 5 0 0 ns
TRLRH RO Pulse Widlh 420 235 160 ns
TAHWL | AOCJCS Seiup to WH| 50 o 0 s
TWHAX AC TS Hold atler WR] 20 0 0 ns
TWLWH | WH Pulsa Widh 400 290 150 ns
TOVWH Dala Sefup to WH]| 200 240 160 ns
TWHOX Dala Hold alter WA] 40 0 0 ns
TJLJH Inlerrupt Requesl Widih (Low) 100 . 100 100 ns Sea Note 1
TCVIAL _C_ai:ade Setup to Second or Third 55 55 40 na
INTA{ (Stave Cnly)
TRHAL End of RD Lo Nexl Command 160 160 180 ns
TWHRL End of WA 1o Nexi Command 190 190 190 ns
Hatle: This is the low lime required to clear the inpul latch in Lhe edge triggered moda,
TIMING RESPONSES
Symbol Paramatar 82594-8 82594 825942 Unlts Test Condltlons
Mir, Max, Mln, Max. Min. Max,
TRLDV Dala Valid [rom RD/INTA] 300 200 120 as C of Dala Bus =
. 100 pF
TRHDZ Dala Float after EHN_TT\I 10 200 100 a5 ns C of Dala Bes
TIHIH Intorrugt Ouipat Deley 200 asq 300 ns :':lan" l'::: g z :g‘—’pEF
TIAHCY Cascada VaTEd from Firs| INTA| 565 565 260 s Cyer = 100 pF
(Masler Only)
TRLEL Enable Active from RD1 or JHTA| 160 125 100 ns Ceascape = 100 pF
TRHEH Eneble Inactive from AO] or INTA| 325 150 4180 ns
TAHDV Dala Valld lrom Slable Address 450 200 200 ns
TCVDYV ‘ Cascade Valld lo Valid Ceta 300 Eloe 200 ne
CAPACITANCE
Ta=25"C; ¥ee=GND=0V
Symbol Paramatar Min TYp. Max, Unalt Tast Conditiona
[ Input Capacllance 10 pF Jc = § MHz
Cro 17C Capecilence 20 pF Unmaasured pins relurned to Vgg
Input and Oulpul Wavelorms for A.C, Tests
2.4
2,0 ' 2.0 '
> TEST POINTS <
0.8 0.8
0,45

e A e 1 L g e Aok s ol e e e = = T
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- 2
PRINEES
WRITE MODE Ty, b I e
‘(z.i i Fy
o W
= ————— TwLwH N TR e
-, .r‘,’. TRy
r;.r fJ_,,‘_ - .
g,
h y rj’ g f:‘:‘f{-‘, iy
7] ti,
Tamwl [~— —L TrHAX c/’u,{;"
&
ADDAESS U3 h
Ay ¢ T 1
— TOYWH orer{ | TWHDX
DATA BUS }

READ/INTA MODE

— TALRH
RENTA v
\ J
. .
K
4]
— TALEL — TRHEH
1 N
L - TAHAL J— TAHAK
[
AODRESS BUS ’ | ;

Ae
TAHDY

DATARUS - — — e e e e e e e — —— —

OTHER TIMING
WDIRTA

5

INTA SEQUENCE '

———' '——nﬂm
A

INTA

TCcvDov
coz

if N

TEVIAL

—__|

RATH M i et bmia e o ek o ey ot st =
T e m—

[y
B Lt Sk mld e b e Omt om oy e b

—— Tiatcv -—-[
.

6:149



C1. GENERADOR DE TRAMSACCIOMES Y FORMATOS

Para la =jecucién de este prcocceso, <& debe instalar
el diskette Qque caontiene lTos pragramas ¥ archivas en Ia

unidad "Aa" ¥y ejecutar &1 comandoc "gen—tran®.

Cuando el programa "gen-—tran" toma cantrol, el
coperador es guiado = través de mends ¥ de mensajes de aryuda
que e permiten definir, eliminar ¢ imprimir pantallas »

transacciones.

Cuzando - este programzs 5 ejecutado por primsra vez,
crea los archivos » graba en los registros de coantrol datos
que permitirdn controlar la ssignsci&n de registros de

Tos diferentes archivos.

Las transaccicnes definidas, pueden ser ejecutadas

par el programa "prot—tran®.



c3 PROGRAMA DE COMTROL DEL TERMINAL

Para que =1 PC trabajes comoc terminal el operador
debe habker cargade a memoria &1 driver de comunicaciones, »

posteriormente digitar ] comando “"proc—tran®.

Cuando 1 programa "proc—tran® adquiere contraol, el

operador puede rezalizar taxs siguientes funciones:

— recanfiguracibn de! termin=l: cambico de c&digo de
interrocgacién » de welccidad,
— habilitacién del terminal,

— terminar las funcicnes de terminal.

Tas funcianes arriba indicadas se realizan mediante

teclae de control de acuerdo a indicacionee dadase por €1

M
m

Ta

pragrama &t operadaor.

La ejecucién de una transaccién se realiza en Tos

siguientes pasos:

- el aoperador debe ingresar =1 cé&ddigo de wuna transaccidan
existente.

— el programa presenta el formato de 1z pantalla asocizda 2
esta transaccidn.

— 21 operador debe ingresar los datos solicitados por el
programas de acuerdo a Tos campos de entrada definidos para

ece formato.
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