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NCR V-8555M

The NCRV-5555M iz a madium-scale,
general-purpose compuier system
that exploits the lalest slale-of-lhe-art
technologies to set a new standard
tor data processing productivity,

V-B500 syslem architectura
employs mulli-position. plug-in
madules for aase of expansicn and
configuration flexibility. Extensivea
uze of microcircuitry and advanced
packaging technology means more
pawer in less physical space.

A complaete complameant of main-
frame features, pariphearals and ter-
minals, and comprehensive software
allowy total flexbility in hardware and
opearating environmeant selection.

V-8500 systermn design is based on &
concept of modular, distributed
inlelligenee that allows overall waork-
load to be divided among internal
modules, each with its own set of
tasks. Features such as start-of-day
contidence level checking, auto-
matic internal mamaory arror datec-
tion and corraction, and spacialized
diagnostics mean greater reliability,
senviceahility, and productivity.

Flexible Multiprocessing

The MCR V-8555M uses the power-
ful Virtual Resource Executive (VREX)
operating system. This proven opar-
ating systam features full dynamic
resource allocation, virtual mermary
with ne rigid memary partitioning,
and other features that provide ease
ot use and improved productivity,
VRX-MP is an extension of this sys-
temwhich provides multiprocessing
capahbilities. Up to three additional
processors can oe tightly-coupled
and share all system resources.
VRE-MP provides The abilily 10 link
different mambers of the V-B500
family In a single mulliprocessing
complex,
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Hardware

MCR V-8555M hardware architec-
ture employs the same modular
approach that has consistently
proved its viability since inception of
Lhe first 8500 family systems, Inde-
pendent subsyslems are grouped
through modular architecture into
an integrated base syslem. This
medular architacture allows
expansion of the nase readily and
econormically by incorporating
additional subsyslams.

These subsyslems can include up to
three additional processars joined in
a tightly-coupled multiprocessing
environment that appears 10 be a
uniprocessor system 1o operators,
programmers, and application soft-
ware. Multiprocessing syslems
pxtend the base architacture by
incorporating high-speed Interbus
Communication Adapters (ICA) ta
provide higher performance levels
and greater reliability through
inherent redundancies,

This flexibility has macde it passiole
toe

= |mplamant naw hardware
components, allording greater
speed and efficiency.

* Provide extensive back-up
capabilities for maximum system
availabilily and maintainability.

= Build in exlensive, ecanomical
growth patential.

s Ensure the ability to incorporaie
new technologies and procedures
as they emerge, to provide still high-
er levels of performance and relia-

" ility Ihroughout the lite of the
gyslam.
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INTERNAL TRANSFER MEMORY SUBSYSTEM
SUBSYSTEMS

The Intarnal Transler Subsysiem,
which comprisss a high-speed
(56MB bandwidth), 4-byte wide inter-
nal fransier bus and its interfaces,
handies all communications among
the other subsysiems. The bus is
central to V-8500M architeciure and
allows subsystems to function con-
current with and independent of
each other for maximum processing
efficiency. It also permits the
addition of new subsystems easily
and economically.

Internal gommunications are prior:
itized so that the highest priority
subsystem has use of the bus when
two or more subsystems requast il
at the same lime. Mo subsysiem,
however, Can use mora 1nan one-
hali af the total cycles available,
which means that a single, high-
pricrity subsyslam can never
moncpolize the bus for an extended
period.

The Memory Subsystern consists of
four modules and the interface,
timing, and conirol logic that allows
it to funciion independant of other
subsystems. High-speed RAM chips
provide a read memory access time
of 370 ns, and a write memory
access lime of 440 ns.

Error Detectlon and Correctlon
NCR V-8555M systems provide

automatic single-bit memory error
correction and double-bit memory
error detection for high reliability.

Memory Sizes

Base V-8555M memory is 0.5 mega-
byte expandable in 0.5 magatwyle
increments 1o 8 maximum of 2
megabytes. (1 megabyte =

1,048 578 bytes.)







PROCESSOR SUBSYSTEM

Software and application onject
code instructions are intarpreted
and executad by the Processor Sub-
systermn under the direction of micro-
programmead firmware. Firnmware
serves as the inlerface betweean
software and each subsysiem to
ensure that hardware facilities ara
used in the most effective and effi-
cient way to accomplish resulls
requirad by system design. All
V-E555M procesact firmaare
resides ina high-speed (84 ns cycle
time) instruction slorage unit
specitically tailored 10 meet higher
performance requirements.

Pipelining

Pipelining is a technigue of instruc-
tion cverlapping thal allows execu-
tion of ane microcode instruction
per processor cycle (B4 nsyonce the
pipeling nas been loaded. Insiruc-
Hions are divided inte logical seg-
ments or stages of performance.
The number of stages deosends upon
whether or not the instruction
invalves a memory access. Mullinle
stages can then be processed
simultanaously 1o achieve one
execution during every cycla,

SERVICESUBSYSTEM

The Service Subsystem provides Lhe
intarface between the Intarmal
Transter Subsystemn and various
devices for operatorisystem com-
munications tkeyboards. displays,
console prinlers, system card
reader, and flexible disk drive). It
services these devices onan “inter-
rupt'’ basis: a signal from any
device, including the [nternal Trans-
fer Subsyslem, causes Lhe Service
Subsystem to execute the firmware
service rouling for that cevice, The
firmware rodtine then delgrmines
the cause of the interruption and
pertorms the required service
withoul having to interrupt the
Processor Subsystam,

Execuile
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INPUT/ICUTPUT SUBSYSTEM

Input!Oulput Subsysiem compo-
nents and characteristics ara deatar-
mined ty 1he vpes of caripherals
altached (o the syslem, bul can
include any or all of the following:

+ Input/Output Link Controllers —
[#0 Link Controllers interface with
paripherals through 170 Link
Adapters, which are gither built into
individual paripharals ar handls
strings of peripharals, depending
Lpan the nature of the device, Each
[ Link Controller supports up e
four Link Adaotars; the number of
controllers per system will vary from
none toa maximuem of six, depanding
dpon individual configuration re-
auirameants and [0 oplions selected.

+« Comman Trunk Controller —
[nterfaces for standard NCR come
rman trunks can also ba included in
the system to permit migration of
certain existing peripherals that are
not adaptable to WO Link architec-
ture. A maximum of two low-speed
(75KB transter rate) trunks and one
medium-speed (2Z25KE) trunk may
bea attachad to any system, togather
with any number of high-speed
(1.2MB) trunks, 50 lang as the tolal
number of IOLCs and comman
trunks does not excead Six.

+ Integrated Disk Caontroller —
The system will alzo accommodate
pne or two Integrated Disk Con-
trallers in addition to the maximum
numer of 140 Link Controllers and
comman trunke permitied. Each
contraller drives up tothras strings
of disk soindles and providas direct
memaory access, so that processing
units do not have to be interrupted
during data transter. Two controllers
aparating on a system can transfer
data simulianeously tor two
soparate spindles residing on
ditterent strings.

TERMINALS AND FERIPHERALS

An extensive complement of termi-
nals and peripherals allows maxi-
mum flexibility 1o meet incividual
usar canfiguration reguirements.

Terminals include general-purposs
units, such as CRT displays and
remate printars, and spacialized ter-
minals with varying degrees of intal-
ligence far financial, retail, medical,
educabonal, government, and com-
merciallindustrial applications,

Paper Media File Peripherals
include card readers, card puncheas,
punched tape readers, and MICH
SOMers.

Printers provide a wide varialy of
printad output an single-, multi-part,
and preptinted cantinuous forms at
up to 2,000 lines per minule,

Magnetic Tape Handlers are
available in PE, NRZI, and GCR
modas, with recording densities up
to 6,250 bits perinch and transfer
rates upto 1.2 megabyies.

Disk Units includa bath removabla
and fixed disks with up to 1092MB
capacity perunit and 1.2 megabyts
Iranslar ralas,

NCR V-8555M
GEMERAL SPECIFICATIONS

Frocessor Cycle Time 24ns
Main Memory (Basa) 0.5MB
Read Access Tims 440 ns
Write Access Time 3T0ns
temory Increments 0.5MBE
maxirmum Main Memory ZME
Integrated Disk Controllers
{Maximurm) 2
— atrings/1DC {max.) 3
— Spindles/String (max.) a
Intagrated Communications
{Maximum) 20 lines




Software

Software development nas been
concurrent with hardware design
fram inception of the NCH BOCOD
Series. Costly redundancies have,
therafore, been eliminated, and fully
integrated, cohesive harcwaradsoft-

wiare systems havea evolved. Atthe PP
heart of this integrated development | o BN assen B
iz the concept of design centar - | e
angineering, which ensures that all I :
MCR software takes full advantage
of the resources available at each
level of processing power. The user
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never has topay the penalty of
unnacessary soitware averhead 1o
ensure upward compalioilily,

VIRTUAL RESOURCE
EXECUTIVE

The Yirtual Resource Exacutive
(VAX) iz a group of software mod-
ules that make up a nighly flexiole,
efficien| oparating system with
multiprogramming, virtual storage,
and mulliple virtual machine
capabilities. VRX funclions includs:
= Segrienting programs into logical
paging divisions to Lake Mull
advantage of virtual storage

s Scheduling jobs automalically for
continuous processing in a multi-
pragramming enwvironmeant

* Allocating system resources
dynamically during aparatian

= Managing all data trallic,

This relieves the operator of most of
the scheduling burden, yel sl
allows him to assume contrel of the
gystem at any time,

Multiprogramming

WREX schedules and runs up to 35
jobs concurrentiy in either a single-
or multi-processing environmeant. it
aulomatically allocates memary,
proceszor time, and peripharal use
as naeded. Each job can congisl of
OnE or More programs or tasks,

The usar can exercise as much or
as little direct control over job
processing as ha wishes.,

When a job s tirst introduced into
the VRX system, the execuliva
stores its specifications and data
cards in a spool file on disk and then
validates the specifications. (Spaci-
fications for commanly run jobs will
narmally be stored en & sammean
program library and called foroy a
zingle operator command.) Once a
job has entered the sysiem it passas
through three phases under contral
of the oparating syslem: scheduling,
axecution, and output,
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Scheduling - During the scheadul-
ng phase. a job canbe inany of
saveral stales. [tis inan unproc-
ezzed state betwaan acceptance
and validation of specifications.

Fallowing validation, the job can be
delayed until some preceding event
nas accurred by temporarily placing
itin a hold state. Otherwise, the job
enters the scheduling state an g
Jueue to awail execution, As mem-
ory and olhar resources bocome
available, VRX accesses the queus
and attempis (o execute the highast
priority job. 1T sufficient memory and
paeripherals have not been ralaased
for a job, sofllware, according to
user-specified parameters, will scan
the remaining jabs to see il one can
be executed with the resources
available or regerve the released
resources until enouah are available
toaxecute the job.

Execution - A job competes with
olher jobs in the mix for processor
and shared resource time when it
enters the execution phase. During
execution, control and usar-speci-
tied data are sunplied on demand
from the inpul spoal file. Print lile
output is alzo normally spoaled anta
disk or magnelic tape for later
printing.

The executive manages memaory
dynamically during execution, It
swaps low priorty jobs inand out as
higher priority job mamaory reguire-
meants increase or dacrasse.

* Multiprocessing

In a multiprocessing environment,
processors share system resources
equally, running under a single copy
of the oparating system, Multi-
procassing systeims parmit each
Processor Subsyslem o execute at
the: sarme time in different tasks of
the same job or different jobs,

MNCR uses tightly-coupled mulli-
processing beczuse of its inherent

=

advantages over loosely-couplad
processing. In a tighthy-coupled sys-
tem, the oparating system can
spread the pool of processing
MeS0Urces Across requiremsanis
based solely an the priority of the
VATIDUS aclive tasks, any processor
is capable of executing any task as
itis dispatched,

Output Phase - Following execu-
tion, a job enters the output phase
and remains there until any spooled
print files have been printad. Print-
ing order is also determined by
priarities assigned in job specifica-

tions, At the and of the oulput chase,

iob accounting information is
enterad into a systam log, and the
job is removed from the system.

Job detail reports are printed auto-
malically, providing a sequential
record of activities and messages
related to the job, and the statislics
requirad for accounting.




VIRTUAL STORAGE

Virtual storage is a combination of a
limited amount of real memory and
a software controlled virtual memao-
ry residing on a high-speed, random-
access peripheral device. AS oro-
grams are executed in a virtual stor-
age environment, VEX assigns to
real mamary those partians of vir

lual storage that are currently active.

Yirtual storage is assigned in blocks
of coding, called pages. VRX lakes
care of initlal page structuring and
subsequant page assignment aulo-
malically, sothat the entire process
is transparent 1o applications run-
ning in the system. Virtual storage:
s Expedites program design and
development by freging program-
mers [rem concern far memaory
canstraints

o Simplilies program maintenances
oy allowing additions or changes (o
ne made without fear of exceeding
Memory Capacity

» Optimizes system operation by
allowing rush jobs to be added 1o the
workload al any time.

Virtual Storage Management
under VRX - [na VRX virtual star-
age environment, a tolal of 16 mil-
lion byles of virtual address space
are availaole to aach active job.
Unoer YEX, virtual storage manage-
ment is lunctionally transparent,
Storage mapping is comoletely
automalic, and programs are latally
unaware of the environments
croated for them. Other virlual stor-
age management funclions include:
o Jplimizing memory usade alobally
oy allocating only enougn real
memaory toa oo to ensure efficient
execulion and releasing memory 1o
the resource pool as soon as it
becomes available,

& pdanitoring memary demands anc

systam performance to datact
excesaive paging (thrashing) or
undar-utilization of resources
(loating) and aulomatically taking
ateps to corract eithar situation.

= Bequesting pages from the page
tile and writing changed pages nack
1o the file 28 necessary

= Aelocaling exacuting programs
betwean main storage and
secondary 2lorage as raquirad

» Allocating real memaory to active
jobs using dynamic address transla-
tion harcware 1o make allocated
memory appear tobe contiguous

s Recording resource utilization
statistics on every run for usein
lne-tuning systams.
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Protection Levels - Cach pagad
segment ig 2ssignad three levels of
access privileges (READ accoss) in
either of two slales (user state,
privilegad state), Thus, a orogram
can contain pure procedural code,
which iz execulable only. Any at-
ternpts to mod fy this code are
treated as program ermors. Sysem
data, which resides partly in local
sagments and partly in global seg-
menls, is generally accessible or
reading anly, in the user state, while
mast operating system cade is
executable only in the privileged
state. User applicalions can xe-
cute anly those oparaling syatam
routines which have been defined as
callable from the user state, Any
attempls by application programs to
execute privileged routines

directly or towrile in a global data
areaare also lreated as program
errars. |naddilion, each job is pro-
tected within itz assigned sight
megatwtas of local area; no job may
eyver aocess another job’ s programs
ordata, and no user program in ang
jon can narm either another job or
tha operating system itself, This
feature is parlicularly valuabie when
tasting now applications concurrent
with “'live' procassing.
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VIRTUAL MACHINES

One of the most significant charac-
teristics of larger NCH 8000 Serias
systemsis the ability to alter a ma-
chine's processing “personality”
through pragrammabile firmware.
This ahility makes it possible Lo
wailor any system for aplimum per-
formance with a specific program.
ming language, Compilars generate
intermadiate, object-level code thal
is interpretec dirgcily and more effi-
ciently by lirmware (in most casas,
one source code ingtruction trans-
lates to one objact-level command).
Tharetore, programs compile and
execute much fagler than an can-
vantional processars that are not
language aricnted, The resu'tisless
overnead, improved throughput, and
better utilization of exisling
resaurces.

o | | W
source I compier [
ol Copect

MCR V-8555M virluzl machina -
opticns include:

& Tha basic VRX virtual machine, ™
which provides direct migration for
MCE Century and N-rmoda 8000
Saries applications '

* & COBOL virtual macnine for AMSI
COBOL T4 applications. Ina multi-
programming envirenment, YRX and
COBOL 74 programs, or modulas
within a program, can operate on
individual virtual machines under
YWEX. Thus, jebs can be programimed
o run an the virtual mashine that
providas the oplimum parfarmance
characleristics to meet speciiic job
requirements. Ooject madules are
bound logether by the WRX Link
editor 1o create the load module
used during execution. In the axeocu-
tion stage, virtual machine switch-
ing iz managed by a firmware over-
zeer, which handles all transfers
and returns, and stares all neces-
sary conlrol and status informalion.
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PROCESSING ENVIRONMENT

VR provides application designers
and programmers with an environ-
ment in which a large system can be
easily segmentad inlo a set of small,
legical units. Each unit can be de-
signed, coded, and imolemenied
completely independent ot every
ather unit, Addition ar deletion of a
unit will have no effect an any other
unit, Each unit has complate memao-
ry and file protection, is indepen-
denily recoverable, and can be
initiated, run, and terminated inde-
pendently and dynarmically, Units
can communicate with each other,
when necessary, through & separale
{i.e., not embedded in any unit)
communication facility,

VEX will accommodale userwrillen
re-entrant modules and also provide
a parallel multi-tasking capability for
COBOL programs. Parallel multe
tasking permits the replication of
individua! application units and the
asynchronous execution of replicas.
This facility allows each unit to uso
available processor power most
effectively, ensuring optimum oroc-
gssor utilization under all eireum-
stances. Replicas will execute com-
pletely independant of one another,
and applicalion pragrammers can
write programs as il they were ta
parlorm a single task. It datais o be
shared among replicas, the anly
additional programming effart is tha
inclusion of a few slalements and
data declarations,

ERROR RECOVERY

It is imperative tnat large, real-time
systems be generally insensitive o
errora. VRY provides multiple levels
of error recovery to support transac-
tion processing environmeants.
Errars will not cause programs to
terminate until all applicable levelz
of recovery have failed to restora
norrmal aperation, and insofar as
possible, the effects ol arrors will ke
restricted to a single transaction,
Racovery facilitias, which encom-
pass hardware- and software-de-
tected usar errars as well as srrors
guiz (o syslem hardware, firmware,
or software, have been designed to
ensura syslem availatility, prevent
undetected data loss, and allow
applications to resume oparation
withoul manual interventicon.
Basically, thrae antities are
addressad inthe error-recovery
scheme: the task, the run unit, and
the systam.

Task-level recovery is applicable to
COBOL pragrams running in parallel
multitasking environments {i.e,, pro-
grams using multipla replicas of the
same task, each performing the
same function simultanesously), and
consists of two levels of recovery.
The first level attempts to restare
the replica in which the crror
occurrad to narmal operation, while
allowing the user to retain knowl-
edge of the transaction being
processad at the time of the error.

The second level of task recovery is
initiated in response to failure of the
firstlawvel, 11, oo, allempts 1o restore
the task to normal operation.

A run unit iz a single program or
several programs thal have bean
link edited together, The purpose of
run-unit racovery is 1o restore to nore-
mal oparation any run unil thal lzils
gither because of task-level recaw-
ary failure or aclual componant
tailurg in those run units o which
tazk recovery is not applicable.

System level recovery allows the
uszer to recover guickly from sof-
ware malfunclions, requiring opera-
tar intervention anly as a last resart.



FILE MANAGEMENT

NCH V-BE55M systens employ a file
management technigue called Cri-
terion Access Meathad (CAM), which
has been specifically designed for
nigh performance. The CaM file
structure minimizes the need tor file
recrganization and allows rapid
insertion of records. 1t eliminates
mostof the inetticiencies inharent in
traditional random and indexed
sequential access methods by
incorporating several unique
concepts in file layout.

* [ndixes are integrated into the
file, 1 avoid time-consuming hard-
wiare seaks batween index and data
Block reading,

& CAM files have nooverflow areain
the traditional sense. Inslead, during
file crealion, empty blocks are set
aside in #ach cylinder, and empty
cylinders are sl aside within each
file,

This techrique eliminates overflow
problems and considarably reduces
the freguency with which files must
be recrganized. CAM employs &
block chaining method for logical
data block sequencing. This allows
software lo access data seguential-
Iy without referring to the indax aftar
the first access, even though the
logical block sequence is not the
hardware block sequence. Thus a
sequential file can be accessed ona
direct-access device at the
maximum passibla speed.

CAM structure is complemented by
a high-level user programming inter-
face for tile and record manipuia-
lion, and largely automatic file
maintenance, data protection, ard
recovery capabilities. The acoess
method mests all COBOL '74
requiremeants for indexed, sequen-
tial, and relative file processing,

ONLINE PROGRAM
DEVELOPMENT

NCH V-BE55M syslems inciude facil-
ities for online, interactive program
development, lesting, and debug.
ging to run concurrent with normal
aperations. Programmers can
create, madify, and run programs
through remate terminals, elimi-
nating many lime-consuming sleps,
Programs are entered directly into
the system, asajob runningina
multipragramming environmeant,
and can pazss through the test and
debug cyeles without intarferring
with regular systems cperations,
Development toals allow the
FITOGTRMIMmeEr 10

» Create, edit, copy, and renumber
source files an disk for all suppaorled
languages

= Send messages 1o the ayslom
oparator or other terminal operatars
= Creale and edit job control filos

* Submit job control files to the
operating system to creale new jobs
* List and delete files using keyvword
relerences

* Create compilation job contral files
& |nterface wilh any job having Lhe
Appropriate response mechanism

® [nguire into a job's status

= Call for a display of spooled output
from any job where this is permilied
* Scan spooled output for a
specified charactar string

* Perform such text editing lunc.
tions as exchanging one character
string for ancther wherever it oocurs
in a source file, with one cormmand,
or copy data from one source file to
ancther, rearranging it where
Nacessary.

systems feature special errar recov-
ery logic for interaclive program
development lo ensure that hard-
wire or software lailures normally
result only in loss of the last change
made to a saurce file,




Data Base Management

Az computer systems are used to
control larger amounts of data, tra-
ditiznal file managemeant methods
must cope with ever-growing diver-
gification, more camplex interrala-
tionships, higher frequency of
accesses, and incraasing vulnera-
bility lo external influences, Datais
also used in a more sophisticated
manner far multiple purposas by
multiple users, whao require increds-
ingly shortar respanse times. In
such an emvironment, conventional
mechanisms, which handle datz on
a file-by-file basis, do not meet the
neads for a total managament intar-
malion aystem. Instead, infarmation
musl be centralized and arganized
on an integrated, non-redundant
basis thal allows creation, mainte-
nance. and association ot a virtually
unlimited number of data sets. Such
anarganization becomes a dala
base, and tha machanism for its im-
olementalion, maintenance, and
operation is a data base manags-
mant syslam. Larger NCH general-
purpose systems, like the V-8500
family, offer 1he user a comprehen-
sive data base managemeant syslem
called MCR TOTAL, one of tho mast
widely and sucaesstully usad
systems in the industry.

in the UK, NCR TOTAL s ravkelsd and
supparted by CINCOM Systems Limited
in conjunction with MDA,




DATA BASE ORGANIZATION

ATOTAL datz base consists of two
types of file sets, master and vari-
anle. Master data sels can be com-
pletely independeant, with contants
(logical records) directly accessible
through control keys, Variable data
sets are depondaent upon and
attached to masler data sets,
through which they arc accessed. A
rmastar set can nave multiple varia-
ble sets attached 1o it, and a varia-
Cle set can be allachad to multinle
master sels, This approach allows
groups of data 2ots to be associated
intc a network thal is defined,
dascrined, and mainlained com-
pletely independent of applications,
Thus the data base is free lo evolve
through the addition of new records,
new cata sels, or new relationshios
among dala sels without impacting
existing programs. Data is related
By associations that are defined anly
a5 neaded. Accass paths are stared
within data racards, eliminating the
need for separate crass-reference
or linkage files. Key (mastar record)
information can be accessaed direct-
Iy, and through it, associated (varia-
ble recorg) intormation can also ne
accessed directly, so redundarnt
data can be eliminated. Whan mul-
tiple associations exist, the same
data can be accessed through mary
dilferent paths, allowing girect map-
ping of lagical entities to and from
physical storage devices to take
advantage of direct accass charac-
teristics for higher parformance.

MAMAGEMENT

The netwaork of data sets is definad,
described, and malnlained as a unit,
separate from application pro-
grams, by the NCR TOTAL DBMS.
Each apolication task works only
with the portion of 1he data base it
needs, providing the operalions and
selaction criteria, while TOTAL
handles all accessas and data
transfers. Kegping definition,
description, and control of the data
base within the managerment
system provides the user with
certain inherent advantages:

= Operating Environment Inde-
pendence — TOTAL can run with
cnline or atch jobs ina dedicated
or multiprogramming environment,
under any host programming lan-
duage and using any physical
storage dovice the operating system
will accommedate.

* Application Independence —
TOTAL provides its own Data Basse
Definition Languzge o define data
and its associations, so thareis no
need to change existing application
orograms every time the data base
iz modified or expanded, Convarse-
ly, the gata base is accessed and
manipulated throwgh CALL com-
rmands from the application pro-
grams, using an independent Data
Management Language, sothere is
na nesd 1o change existing data
base dafinitions evary time aocolica-

tion programs are added or modilied,

= User Orientation — Uszers are
concerned only with logical entities
during data accass, ohysical (hard-
ware and scftware) entities are
transparent. Both the Data Base
Definiticn Languaoe and the Data
Base Managemant Language ara in
areadable, key-phrase formal shat
appraximates natural languags and
syntax, Multi-level logical elemeant
definitions within a data record ara

pormissible, and a data element at
any leval can be independently
addressed.

= Implementation Ease — TOTAL
provides a standard data access
method and a standard discipline for
designing and crogramming appli-
calions. Comprehensive diagnostic
massages aid debugging during
daly base and pregram preparation.
The data base crganization, once
established, is just ag effective for
arge, complex data bases as lor
small, simple onas, making the data
bease portable and open-ended, to
accommodate moditication and
growth,

* Resource Economy —
Considerable effort went into de-
signing a data base managemenl
systom that would optimize use of
computing time, main and sacond:
ary slorage tacilities, and /O chan-
nels. TOTAL data base networ<
structures eliminate the nead for
redundant copies of data, indexas,
and ovarflow areas. Delatad
records’ space isimmediately re-
uzable without requiring record
rearganization. Associated records
tend to be placed in close physical
proximity to reduce access fimes,
110 buffers can e unique toa given
cata set or shared by multiple data
sets to consorve core buffer require-
meants. During information retrigval,
a black of records is brought to main
storage and written back to the data
base anly if it has been modiflied and
the DBMS has determinad that [
does not contain the next requesled
record, Since the probability of proc-
essing contiguous records in a given
sequencea is high, this scheme
effectively reduces tho number of
prysical accesses.



Telecommunications

MCR V-8500M hardware and sofl-
ware architecture provides zll the
faciities necessary to support fully
integrated telecommunications
processing. Systems can function in
a dedicaled, ransaction-driven
mode, in a multiprogramming mode
that includas batch applications run-
ning cancurrent witn the onling
gystern, or as hosl processorsinan
MCR Dala Transporting Metwork.

TELECOMMUNICATIONS
HARDWARE

MCR telecommunications hargware
includes adapters, multiplexers,
integraled and free-standing data
zels, and communication proces-
zorg that can be configured to han-
dle any onling, real-tima network
requirements,

Multiplexers are s2if-contained units
that supervise communications 110,
They control up to 253 adapters
aach. Centralized control functions
include character parity checking,
transmission control character
detection, message checking, and
termination queuing. This eliminates
the need to duplicate them in indi-
vidual adapters and roduces sofl-
wiare overhead.

Systems can also be configurad
with an oplional intagrated commu-
nications subsystem that handles
from 1 1o 20 communication lines.

Communication processocrs are also
available to handle all network con-
trol funclions, so that telecammuni-
cations are transparent 1o host proc-
easors and application crograms,
Syatems with nigh reliability require-
menls can duplicate multiplexers ar
cormrmunicatians processors far
backup. In this way, if ane multi-
plexer ar CP becames inoperative,
onling processing can be resumed
by switching adapter contral to the
othar,
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VRX TELECOMMUNICATIONS
SOFTWARE

The VRX oparating syslom suppors
multiole anline, real-time user appli-
cations. In an onlina/batch multipro-
gramming mix, YAX balances lasks
s that online operations monopalize
system resources only during peak
transmission periods, and batch
applications are assigned the
majority of resources during periods
of low anline activity. allowing onling
jobs to reside invirtual memory
Irroughoul 1he processing day, to be
called up avtomatically as needed,

YWEX telecommunications saftware
has ceen designed to simplity the
application programmer’'s task by
freeing him [rom concern for net-
work considerations and communi-
cation protocols. An easy-io-uso
nigh-level Meszage Control Systam
allows anline COBOL pragrams to
transmit messages using logical
sourceldestination names without
reference to terminal characteris-
lics. It employs only tive veros
SEMD, RECEIVE, CNABLE,
DISABLE, and ACCEPT (megsage
count) — and message control
queaues, of lisis that the verbs
reference.

A Low-level Interface is available for
lhose programmers who require
closer control of activity on the
communication link,

Both the Message Conlrol System
and tha Low-lavel Inlerface interact
with communicalions drivers that
reside in telecommunications
sollware and perform all physical
communications with the terminalzs.
The drivers:

= paintain error and freguency tallies
= Provide data capture and errar
captura [acilitias

& Buffer message blocks

* Provide encodeldecods facilities
where racuired

= Handle ratry and time-cut
condilions

e Parform message integrity checks
Where appropriate, communica-
tians drivers will perfarm all line
dizcipling functiens, including
polling. Data is decodad where
required, and a complete massage
block is passed o interfaces only if
transmission has heen error-free.

A Metwark Description Language
and MDL Processor permit users to
specify configurations at link-edit
lime, eliminating the need to
“ailor'’ code to a specific network
al compile tima. MDOL statements,
which provide a simple, straighttor-
witrd method of specifying tarminals
and links, are used by a Network
Description Language Frocessor to
create tables for online oparalion,
Tables are subsequently combined
with programs by a Link Edilor
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NCR TRAN-PRO

{Transaction Processing System)
MNCR VRX software containg all the
alemeants necessary to dasign,
implameant, and maintain large, real-
time: transaction processing net-
works. [he averade user, however,
will lack either the resources or tha
desire for such an undertaking.

Far this reason, MCR has developed
TRAMN-FRO, a2 comprehensive sye-
tarn that handles all the procedural
requirements involved in processing
trangaclions through an anling neat-
warl, 1L allows systems analysts andg
programmers 1o concentrate exclu-
sively on application design, withoul
concern lar communication disci-
plines, terminz! characteristics, 10
processing, data formats, or even
interfaces 1o the operating system
and the dala basa, By effectively
insulzling the apolication program
mar fram procedural considera-
tions, TRAN-PRC allows him to code
small, discrete routines that process
individual transaction types, and
lhen “attach™ these rautines
through standard interfaces, From
that point on, TRAN-PRO, in con-
junclion with VRX, handles sl proce-
dures required 1o deliver lransac-
lians ta and fram processing, inter-
face wilh the data base, recovear ar
resslart the systemnin the event of
errors, ang enforce security, Linlike
many similar syslems, TRAN-PRO
has been designed to take full
advantage of all the telecommunica-
tions faatures already built into the
oparating system {in lhis case, VRX).
This means that the system can be
implemented without having, in
effec!, toimpose a second — com-
munications-criented — operating
aystam on top of the kase operating
system, tor a considerable saving in
processor time and mermony
overhead.

HOST
| TERMINALE

NCR
DATA TRANSPORTING
NETWORK

NCR DISTRIBUTED NETWORK
ARCHITECTURE

YW-BE00 hardware and softwars con-
[arm to NCR Diztributad Netwark
Architecture, which consolidates
and unifies telecommunications
processing across the entirg NCH
product line. Tne standardizog
structure of MCR/IDNA permits all
MNCR products, and selected prod-
uets fram other vendars, to be inlar-
connected regardless of internal
architecturs and ensures avenues
for conlinued growth without
interruption in service.

Atypical NCRIDNA data transparting

netwark comprises multiple host
processing systems, each of which
has its own terminalz. Any apolica-
tion, whether il resides ina terminal
ar the host itsell, is capable of
accassing any other application in the
network. Each node in the netwark is
normally connectad to at least two
cther nodes, to provide multiple
message rouling paths and alternats
paths in the evenl of node or link
tailure. Since each node shares in the
task of regulaling and directing
message flow, networks are not
vulnarable to the failure of 4 single
elerment, a major weakness in nat-
works controlled by a single host
processing system. Distributed con-
trol alse allows the use of relatively
small node processors and permits
more efficient use of netwark capaci-
ty. The result is greater reliability,
lowear cost, and better performance.



Service and Support

MCR V-BE00 systems are supporied

by a comprehensive array of products

and services to ensure that the user
receivas a full return of perfarmancs
and reliability from his investmeant.

Sofiware Support includes highly
efficiant compilers, preprogramimed
utility routines to simplity conver-
sion and day-to-day operation. spe-
cial zoftware 1o assistin analyzing
and fine-uning parformance, Gam-
prehansive subsysiems like NCH
TOTAL and TRAN-FRO to maximize
systermn potential while minimizing
pragramming and implemantation
efforls, and an exiensive liorary of
preprogrammed, tesled applications
for virtually any line of business.

Dacumentation Support is an on-
going service that keeps NCR's
comprehensive library of user rafer-
enca manuals continually current
through regular updalos,

Educational Support provides
wihatevear training customer man-
agement and personnel may recuirg
through strategically located educa-
tion centers and convenien! sell-
study courses employing the latesl
instructional technalagies.

Technical Support puls Ihe Laer in
direct contact witn experienced
MCR parsannel who will azsistin
every way possble, Teams of highly
skilled aystams spacialista will work
clozely with the uszer trom inilial
planning Lo pre-delivery staging and
through linal implemantation o
make certain that the system meels
gpecifications and is exploited to s
full potential.

Thorcughly trained field engineers,
as closs as the nearest ielephone,
will ensure that systems continue 1o
delivar maxirmum pariormancs and
reliability following installation.
Remote diagnoestic Teatures can put
backus specialisl teams in direct,
onling contact with syaiems,
regardless of geographic location.

NCR V-8500M Systems represent
the sum of nearly a century of
experience in serving business
around the world. Your local NCR
representative s a dedicated
professional who can show you
that NCR can provide a total
system solution to your
information processing problems.







In-depth Support

Many MCR specialisls function as a professional tearn lo assure the
success of every installation, . .

NCR VOCATIONAL SPECIALISTS assist in planning, coordinating,
and implementing vour system.

NCR EDUCATION SPECIALISTS test and train your personnel.

NCR SOFTWARE SPECIALISTS continually enhance existing
software.

NCR DOCUMENTATION SPECIALISTS provide a complele library of
hardware and software reference manuals for eaze of operation.

NCR FIELD ENGINEERING SPECIALISTS maintain and assure
maximum efficiency of yvour hardware.

Thorough, ongoing training programs keep the skills of these
specialists constantly updated. This highly skilled, worldwide group
of professional men and women are trained and ready 10 serve you,

MNCR Limited

206 Marylebone Road
Landon MW 6LY

017237070 Statements and specifications contained
@19?9 herein are subject ta change withow! prior
naties. Your local NCR represantative can

DC/1024 provide the iatest information,



