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SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

My report of February 1983, recommended that the
Jivision of Statistics should devote its efforts to the
sreation of an Integrated Agricultural Data Base Management
System and, for that reason, presented a proposed computer
system configuration that would permit this development.
The proposed configuration was based upon limited
information available to Zaire, and thus it was also
proposed that a study be carried out in the United States to
determine the feasibility of implementing the proposed
system. This recommendation was approved by USAID/Kinshasa,
and hence, a brief field survey was carried out. This
report gives the results of that survey with a p‘reliminary
evaluation of alternative computer configurations.

The key objective of the survey was to determine the
existence of a proven capability for configuring hardware
and software as recommended in the February 1983 report.
Proven capability is defined as the identification of
existing operational systems closely approximating £he‘
proposed configuration and the gatisfaction of the users of
the installed system. .

The investigation started with a visit to the United
States Department of Agriculture (USDA), Statistical

Research Service (SRS) which has been an early



developer of microcomputer technology for installation in
the lesser developed countries (LDCs). it hai made an early
commitment to the Northstar microcomputer and has developed
.specialized programs for agricultural surveys for that
system., Northstar had just announced.movember 1982) its
Local Area Networking (LAN) System. Unfortunately, the USDA
SRS has not had an opportunity to .fully evaluate that system
as of this time. However, because of the specialized‘
agricultural survey programming software developed and
maintained by the SRS, the Northstar microcomputer was
retained as an alternative even though a site was not found
in actual operation.

The International Statistical Programs Center of the
.Bureau of Census was also visitéd. This group has a
contract with AID to evaluate microcomputer hardware and
softwvare for application in LDCs. Although its project has
acc\imulated a considerable amount of data which proved
useful, it has no information with respect to operational
LAN sites ét this time. A preliminary report (October 27,
1982) had been prepared for AID with the recommendation that
Apple and IBM were the present and preferred manufacturers.
(See Appendix A,)

puring the period of March 6, 1983-April 11, 1983, a
multitude of hardware and software vendors were contacted,

both by phone and personal visits. See Appendix B.



tt wai discovered that the concept embodied in the
proposed configuration is known as Local Area Networking
(LAN) and during the past 18 mdnths a great deal of
development has occurred in both hardware and software for
1ﬁp1ementing such systems. Corvus Systems Inc. has been one
of the forerunners in this development, and, 'through its
marketing department, I was able to identify three sites
using either Apple II or IBM(PC) systems. In general, the
users were well pleased with their systems.

A number of other software developers and hardware
manufactu'rers--hlspa Computer Inc., Altos Computers, and
Nestar Systems, Inc., have developed or are in the process
of developing LAN capability. A number of these systems
were identified and literature was assembled. Technical and
product brochures are included in Appendix C. .

| The original report of February 1983 recommended that.
four products be evaluated:
Apple
Hewlett-Packard
IBM

Wang



- It was not possible to find installed systems similar to the
proposed configuration for either Hewlett-Packard or Wang.
Considerable time was spent in attempting to find
installations by both of these vendors without success,
although I was assured by both manufacturers that their
hardware could handle the proposed configuration. Since
operational sites could not be identified during the course
of the study thes'e manufacturers were not considered. 1In
addition, I was told that the Wang Laboratories' LAN System
Wangnet will not be supportable in Europe for at least two
more years.

Attempts were made to determine the cost of the
proposed configuration for each of the systems discuésed for

comparative purposes. They have been :stimated as follows:

System ' Estimated Cost
Apple IIe - Corvus $84,046
IBM(PC) 95,429

 Northstar o 88,518

It should be noted that these cost estimates are total
costs, which includes all hardware and software plus
miscellaneous supplies. These costs do not include costs of
pre-shipment testing, 'packing, shipping and other costs
attendant to delivery and installation in Zaire. Nor do
these costs..include provision for spare parts because the
| replication provided in the proposed system should provide

sufficient redundancy to minimize the need for spare parts.
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'Furt.her, it should be noted that these‘ comparative
costs differ slightly from the originally proposed
‘configuration. The costs include two maé.s gtorage devices
instead of one as originally proposed. This was done
because the mass storage device was the only element not
redundant in the proposed system. I believe, because of the
problems of maintenance and repdir, that an additional hard
disc should be installed to assure continual operation in
the case of failure of one disc. 8econd, a fast printer
capability on the "host system®™ was not included because‘of,
the many other printers in the proposed system. And again,
because of the maintenance and repair situation in Zaire, I
don't believe that it is desirable to duplicate this printer
capability with the several other printers within the
system. Thus, rather than have two faster printers for
redundancy, I would recommend a slower printer which will be
redundant with seven other work stations.

In addition to user satisfaction and cost, a number of
other factors were evaluated, including:

«..backup system capability
.. .French capability
...existence of integrated 10-key pad‘
...mass storage support
...ability for multi-tasking
. .ss.ability to operate work station sfand-alones

...8000ling of printer(s)



It is not surprising to note that the Apple and IBM(PC) can
~be configured with only the difference of the CPU. Other
than that difference, they have identical capabilities with
the exception of the fact that the Apple is an 8 bit system
whereas the IBM(PC) is a 16 bit system. The reason that
‘they are so similar everywhere else is because they are both-
configured around the Corvus disc system capabilityQ

In comparing the two demonstrable systems-—Apple and
IBM-~it is clear at this time that the only'difference in
the two is in processing capability; i.e., the Apple has an
8 bit processor whereas the IBM is based on 16 bit
technology.

It was not possible to verlfy the availability of
French keyboards, printer character sets and software in the
United States. All of this activity is carried out in
Europe and little is ‘known about 'the stage of development
here. Appointments have been made with Apple and IBM to
visit with their people in Paris, France. to evaluate the
French capability for both the Apple and the IBM
configurations.

The conclusions to be made from this study are, first,
that the system configuration as recommended in my February
1983 report is feasible for installation et DOA/DOS because
very similar systems -xist in bperation in fhe United
States, thus verifying that the appropriate technology does

exist.



Sécbhd, it can be concluded that both the Apple-Co:vus
system and »thé IBM~Corvus system can provide ..the proposed
system capability of my February 1983 report.

Third, there are desirable égriculturai survey programs
available from USDA/SRS on the Northstar microcomputer and
Northstar is in the final test ‘stages with release expected
by June 1983. | |

A final recommendation wiﬁh respect ‘to a systein must
await t'héf discussions to be held in Paris. A memorandum
detailing the results of the Frenchjcapability for Apple and
IBM will be added to this report éhqrtly after returning to

~Zaire.



INTRODUCTION

The objective df the present investigatioﬁ was
d_etermine the existence, in an operating environment,
m'icroco'mp_uter hardware and software systenis as recomméhd
in m.y ‘report of February 1983. That report evaluated t
near term data processing needs of the Bureau of Studie
Department of Agriculture, Government of Zaire. The stu
recommended that a hardware-software capability
identified capable of supporting the creation of

Integrated Agricutural Data Base Management Syste!

Figure 1 illustrates the coniputer configuration recommend
in that report which would be capable df supporting t
development and maintenance of such a data base manageme
system. This recommendation was made based upon tl!
assumption that. hardware and software _capébility could
identified and demonstrated by on-site installatio
‘preserlxtly at operative sites in the United Statés. o

During the period March 6, 1983 to April 9, 1983,
"number of hardware and software vendors were contacted
phone and persbnally.' | |

It was discovered that the microcomputer industry
-just now involved in the_developmeht and marketing 
hardware and software systems fulfilling the needs of t
proposed system. This system is called a "net-work." It |

typified by the sharing of one or more of the resources |



FINAL

SYSTEM

Service d'Etudes

D 1 vision o

Statistics

Other Divisions

' Other-Business Infbrmatique
 Methodology Strategie Planification et Projets
- Agricole Planifi-
SYSTEM : cation:
CRT MANAGER
CPU

Matrix
Printer

Statistiques Courantes

* See text for alternative linkages

System

—

5
X

Matrix
6 Printer
Projets:

HMatrix

Printer
7

Recherches Agronamiques et Zootech-
nique Formation

Centre Documents Agricole:

FIGURE 1



the system by ‘means of connecting various locations of work
directly or by means ofvcommunicatidn lides such as
telephone lines. When.the network of terminals or computers
are linked tegether directly, it is called a local area
network (LAN).

In the network proposed in Figure'l, various work
stations are connected directly to one microcomputer
designated as the Host Computer which is responsible for the
management of the networking operating system ahd the mass
storage device, i.e. hard disc. The individual work
stations have access to the data base resident on the mass
disc storage device.

My Feb'ruary 1983 report recommended that four major
manufacturers were most likely to be able to provide the
proposed capability:

Apple

Hewlett-Packard

IBM

Wang
It subsequently proved, because of the explosive developmént
of net-working applications, that a considerable number of
mahufacturers of hardware and software, have announced or
are in the process of announcing, new products for

‘net-working configurations.
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Vendors have taken either or both of tﬁo approaches to
the develbpment of Local Area Networking (LAN). There are
those vendors who have leveloped hardware/software
capability as a stand-alone system. That is to say, a
complete system, both hardware and software, is provided by
a single manufacturer. Other vendors have developed
hardware which has the capability of being linked in a LAN
configuration, but which uses software developed by a
software house, e.g., Digital Research Inc. which was the
developer of the major operating system for microcomputers,
CP/M. There is a third group characterized by at least one
manufacturer (Corvus Systems, Inc.) which entered the LAN
effort through the manufacturing of the mass storage devices
with software for LAN and subsequently has developed its own
total system--including a Central Processing Unit (CPU). As
a result of these developments, it is possible to configure
a LAN system with a CPU, mass storage device, operating
system, and applications programs--all from different
manufacturers. Such a configuration could raise serious
hardware and software support problems for the buyer under
the best of circumstances.

Thus; this study took on additional dimensions over
that originally envisaged. Technical and product brochures
were assembled where time permitted and those acquired are

provided in Appendix B. Wherever LAN capability was

11



di scovered, the vendor was asked for infoimation regarding
‘presently installed systems configuted like or similar tc
that proposed in Figure 1. None of the additional vendors
identified Qere able to provide information on specific
.sites where LAN systems, similar in configuration to the- one

proposed for DOS, could be found and observed.

12.



&BTHODS OF INVESTIGATION
-~ The investigation reported here was commenced in
'Washington, D.C. with visits to USDaA, Stai:istical Reporting
}Se_rvice and the Bureau of Census, International Division
which have both been involved in microcomputers and their
1natallationAin the lesser developed countries (LDCs). It
was discovered that both of these agencies have efforts
devoted to microcomputer evaluations for applications such
as those being considered in Zaire. The USDA, because of an
early-on decision, is committed to the Northstar computer
for its cooperative installations in LDCs. The Bureau of
Census has a variety of equipment installed internationally
and has not made a commitment to a single manufaéturer.
However, by means of an AID contract, it is inventorying the
present utilization of microcomputers internationally and
investigating the capabilities of the vari_oua manufacturers
of both hardware and software. The results of its study
t;hus far have been summarized in a AID memo dated October
27, 1982 which suggests that Apple and IBM(PC) are the
desirable vendors and a proposed confi‘guration’was
recommended. (See Appendix A.) However, no comments were
evident with respect to LAN, nor were there any indications
that LAN had yet been considered.
A meeting was held with Mr. Raymond C. L»zbbe,

President of MICROsystems Inc., who had previousiy been

13



involved in the development of the USDA/SRS agriculture
survey programs and their application on the Nofthstar
microcomputer. Through Mr. Luebbe's efforts, a visit was
held with Ms. Beulah Edoo who, until recently, was
reéponsible for the application of the Northstar System in
Jamaica.

The next step was to contact a number of companies and
organizations to determine the present status of LAN, their
plans and/or capabilities in this area. (See Appendix D.)
The marketing departmencs of these companies were contacted
to identify purchasers who could be interviewed with respect
to their experiences with the particular LAN systems they
had installed. With respect to this latter objective, the
level of success was not as high as would be desirable
because (1) the manufacturers did not have a list of users
and/or (2) the systems were too new to have a broad base of
installations. However, it was possible to make some

enquiries both onsite and by telephone.
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THE EVALUATION CRITERIA

The fundamental criteria‘implied by the network
configuration illustrated in Figure 1 were the basis for
the evaluation of the microcomputer systems. Further, any
system whi.c_h could nominally fill the implied conditions of
Figure 1 should have at‘ least one user who was reasonably
satisfied with the systen. |

. There are several other factors which are important in
evaluating the systems with specific application to
conditions in Zaire. They can be summarized into. two

general categories--technical and administrative.

Technical criteria

.o .Fren‘ch capability with respect to keyboard, printer
and software.

++.Capability of Local Area Net-working, at least up to
ten work stations |

...Capability of suppbrt in an initial mass storage
device of 20 ﬁégabytes ué to at least 40 megabytes.

...Capabiiity of multi’-task.ing at each station.

...Capability of stand-alone procesing at each .station

...Capability of tape media back-up for mass storage
.device

...Capabi.lity of spooling for the system printer

- 15



. '.-Capabiltiy of cv:or_ltinue’d‘ opefation if one or sev';eral
work stations fail A - |
«s.Capability of ten-key padv on }keybo'ard.
- «..Capability of utilizing all applicati'o.ns softwaré,
| ~such as woz"d processing, dat_:a base management
system, electronié épread sheet., and'atat.istical'
| analyses system with a single operating system.
Administrative Criteria
| .;.Purcha_Sable from a U.S. vendor in the U.S.
«+.Supportable technically and maintenance-wise in
Zaire |

...Least cost, other things being equal.

EVALUATION OF SYSTEMS INVESTIGATED

It should be stated at the outset that the results. of
this study are already out of date. The world' 6f'
microcomputers is just that dynamic. Further, it would
appear that this is likely to be the case over the
foreseeable future. o

My‘ ev.aluatio'ns are confined to 'those configufations
which presently exist in a iemonstr'abie sense; i.e. users of
the proposed systems exist who are reasonably satisfie'd with
: the performance of their system. |
The r'e'sults'of thé study must be further qualified by

the stateinent that identification of users fitting the above

16



qual‘ifications was very .diffi'cu'lt, and vendor organizatio_nal
'.p‘r‘obll'ems. restricted my a}bilityAto identify }th.e existence of
'suchvsystehs.' | '

Info'rm‘ation ahd data 4a£e presented in Abpendix B which
: cdver all of.the materials, both software a_nd hardware, that
I wa.s able to evaluate in the time allowed for this
inv_estiga_tion. This information was collected by personal
visits anjd by phbne requests during my travels to the Los
A.ngeles and San Jose, California areas and in the
Washington, D.C. M_etropéiitan Area.

Three major hardware manufacturers and one software
| developér readily stand out with respect tovLAN systems.
They are, in &lphabet’ical order:

Apple
'- Corv‘ué '
.IBM |
Northstar
With respect to the primary criteria of existence

'in use of the syst'ems and user-satisfication, I was’

able to visit or discuss present installations with the
following users.

Apple II--Corvus

Mt. San Antonio College
Walnut, California
This college has a sizeable main-frame and

microcomputer data processina system in ‘operat'ion.

17



See Appen.dix D for a description of ita overall
system. The college was an.early utilizer of local
area networking a_s well as communications networking
of microcomputers, and has experience with . a variety
o‘f microcomputers including Radio Shack and Apple.
It presently has five Apple-Corvus network systems.
These systems vary from 12 to 20 CPUs and hcve
Corvus discs up to 20 megabytes in size in each
system. It is a Beta test site for much of Corvus
soft and firm-ware products.* The users expressed a
high level of satisfaction with the systems. It has
had some problems with i:he early versions of soft
and firm-ware products which is to be expected at a
Beta test site. It indicated without reservation
that the propbsed configuration and soft-ware
concept could be implemented and 'ébuld be made
operationally successful. It also had successfully |
converted IBM magnetic tape files to the Corvus
hard-disc ard 'expreséed' a willingness to convert

.DOA/Service d'Etude tapes at minimal cost.

*Microcomputers go through several stages of testing.
Preliminary testing is primarily done inhouse by the
manufacturer for debugging purposes. Beta testing is done
by an actual user, which runs the system and checks for all
condtions. under which it might fail.

18



Merrill Lynch--lbar

Pasadena, California
| This group is an inQestment counseling and

management firm. 'Th'ey have several App].é IIs’ in a
petwork confiquration with a 30 megabyte Corvus
disc. They use the system for financial planning
and analysis. In my meeting with Mr. Hively,
“the Systems Manager, he was unwilling to take the
time to de_monstrate the system--1I suspect, because
‘the nature of their work is highly confidential.
However, he expressed a great deal of satisfaction
with the éystem and its capability. The individual
account managers utilize a large financial data baée
for making financial analyses in much the same
manner as the proposed 'configuration for the DOS.
Most of the software they use is especially
developed for their own use,

IBM(PC)

Price-Waterhouse

Los Angeles, CA
| Pri}ce-Waterhouse is a large "Big 8" accounting
firm. One of its capabilities is in the area of
~management consulting,‘including the evaluation of
'computer ‘systems for its clients. It has a local

area network composed of 17 IBM(PC)s with a 20
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| megabyte Corvus disc containing a lafge data base.
It is presently using this system in a manhér
" similar to that recommended for the DOS. It is
usin‘g Wordstar as a word processing system, dBase II
. for data base management, and Visicalc as an
electronic spreadsheet, but most recently haé
changed to "1,2,3", a competitive electronic
spreadsheet system. It indicated complete
satisfiaction with its system, including response
time. Mr. Redding, System Manager, was reluctant to
take time for demonstration because of the high
level of syste_m' usage during this "“tax season." He
recommended the system in a positive tone. There
had been one problem with dBase II when two people
were entering data to the same dBase II fil‘e. We
<iiscussed this problem and, subsequently, I
discussed it with several other dBase II users. I
‘was told that the problem is recognized by
Ashton-Tate, the developer of dBase II, and Corvus.
Corvus indicates that the problem has been solved
with MP/M-86 which is specifically desighed for
networking applic'a.tions. In any event, it willnot
be a problem for the DOS configuration with a

suitable data-entry system design.

20



Northstar _

The USDA Statistical Research Service is in the
process of investigating the networking of Northstar
computers. However, it has only investigated small
configurations (two units) and has not had an
opportunity to fully evaluate Northnet (the LAN for
the Northstar microcomputer, which had only been
announced in November 1982). It was not possible to
find ahy significant installations cufrently in
operation. |

Finding installations of the various vendors
which approximated the proposed configuration for
the DOS was very difficult because of the relative
newness of the concept.

Conversations with past and present staff
members of USDA indicated that a number of Northstar
computers were installed in the Departments of
Agriculture of several developi‘ng countires under
U.S. Government funding. Discussions were also held
with a member of the Statistics Division of the
Jamaican Department of Agriculture with direct'>
experience with Northstar who expressed satifaction
with the system. The Northstar computers installed
in these countries were funded by the Statistical

Reporting Service of the USDA and AID. The name of

21



the project was Remote Sensing for Agriculture.

'They}were installed in the following Couhtries:

Jamaica = 1978 Sudan 1981
Bcuador 1980 Philippines 1980
Tunisia 1980 ~ Cameroon 1982
Morocco 1980 " Liberia

In addition to the above, FAO funded a similar
installation in Peru in 1978. a |
.The following were also identifed:
f‘AID-spbnsdred'micrbcompuﬁer acquisitions_ih the
Middle East and North AfricaFWhich afe-hrtrial
_stageé at the project: |
| ‘Egypt: “ORDEV has an Apple II system,
CRSvhas three Apple 1II éystems
MSﬁ has a TRS80 | _
,'The Population and Family Planning
Board has an Apple II. |
Américan University has moﬁe'than a
‘dozen micros in opération.
“ermén: The‘Confederationlof Yemeni Develdpﬁént
| Associations has two Apple II 5y§tems.
'Mordccoz The Ministry of Health'has 4.App1e,II“
systems; ‘ - | |
HTunisiaﬁ_ TheACentral Tunisian Development

'1-Authority‘#*2_App1e IIs.

22



The Ministry of Agriculture has.»‘z Apple
IT and a Northstar system. |
Turkey: The Division of Planriing of the
| Ministry of "Agriculture has Apple II_
(;iumber unknown). |
Suda.n: A remote sensing project is using a

Northstar.

.Other Systems

Wang Laboratories, Inc. has two systems, one

- called the 0IS (0ffice Information Sy-stem)v which is
‘prir'n__arily designed for word processing, and the
other "vsr" Sys'temé_. Wang's word processing
.system-.--OIS--has t'he disadvantage at the present
time of bei.ng limited to four work staf:ions. The
| other‘ systems, desig‘nated VSZS a'lrld VS45, ‘are very
vpowerful rietworking hardware and software systems. ‘
Hov;ever, Wang Laboratorles indicated that the
Wangnet LAN would not be supported overseas for at
'leest another two yYyears on the 0IS. ‘As a
consequence, Wang eq‘u_i‘pment”was not considere,d‘

tfdrther{.

Hewlett-Packard has announced the HP200 s_ystem
which is called "shared resources system." This
system is equivalent to a ‘LAN system and will

support up to 96 work stations in the network. A~
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‘preliminary evaluation indicates that, while the
system is extremely powerful and meets all of the
~criteria established, it is a very high cost system.
The microcomputer work station with only a CRT and
keyboard is priced at $5,550.00. I estimate that
the proposed system configuration would cost in
-excess of $100,000 for hardware only. 1In my
opinion, this level of cost and capability is not
necessary for the DOS.

FRANCOPHONE CAPABILITIES

An 1mportant consideration of this project was to
determ1 ne the availability of French capability in hardware
and software for the Division of Statistics. Although many
of the Zairean personnel have developed competence in
Engllsh with respect to computer and computer operations, it
is highly desirable that the computer capabilit-- utilize the
national language which is French. This is especially true
»in the case of papers and reports and the ability to
computer-generate reports vby means of word processing
software. |

It would appear that U.S. manufacturers have recogmzed

the 1mportance of internatlonal markets for their products

and most have begun to establish sales and support
organizations around the world. As a result, most of the

‘major manufacturers have or are in the process of developing
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http:5,550.00

a French language capability. However, this in turn
presents a problem with respect to AID policy of "Buy
American®, To provide hardware and software, French
capability from a U.S. vendor will require a special effort
on the part of most U.S. manufacturers. In response to my
enquiries, Apple first indicated that it would not sell
except through an European dealer, although subsequently it
suggested the possibility of a U.S. sale. 1In contrast,
Northstar indicated that it would find a way to work out
what needed to be done.

In general, the development of French capability is
very recent with respect to microcomputer technology for
most manufacturers. And, the marketing and distribution
methods of most firms have not been completley worked out at
this time other than through European vendors. In returning
to Zaire, I expect to discuss the acquisition of French
capability with the international divisions of Apple and
IBM. Symptomatic of the problems was the fact that I spent
many hours trying to resolve the availability of this
capability while carrying out this project. The final
resolution was that no one in the United States could
discuss the present status of this capability and it could
only be discussed in their European offices. As a conse-
quence, a brief memo outlining my findings in Paris will be

prepared and circulated shortly after my arrival in Zaire.
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PRELIMINARY COMPARATIVE EVALUATION
Three systems are evaluated in the following ahalysis:‘}
....Apple Ile~--Corvus Disc System

eeel.B.M. (PC)~=-Corvus Disc System

--=-Northstar--dorthnet System.

The Apple and IBM systems were the only ones for which
operating installations could be found at this time. There
are noat likely other systems which exist, but none of the
major vendors could provide lead in t'.e time available for
this study.

Although the Northstar LAN system di2 not satisfy the
primary criterion of personal observation of an operating
site, it is included in the analysis for two reasons. First
and foremost, the USDA/SRS has developed a considerable
amount of agricultural survey software which would be
desirable} to have for the GOZ/DOA, other things being equal.
Second, MNorthnet is im fipal (Beta) testing and is to be
delivered to its.first customers by June 1983.

Table 1 presents a comparison of the three systems with
respect to the set of criteria discussed in this report
above, with the exception of the data regarding the French
keyboard, print and software capability. This data will be
provvided in a separate memorandum aifter discussions with

Apple and IBM in Paris.



LT

TABLE 1

Local Area |[CPU | Type | Hard IOpcratlng Backup] Systea Itnlt_lll ..Prench...| 16 |Mass wMulti| ctana Spool | Soft Est. Cul:
Network .| bisc | Systea - Mfg. Media KBj Print]| 8W| Key | 8tor. Task | Alone Ware | U3 W/Prr
Systea _ Pad | MBytes $ r
Apple Appl? ] Corvug MP/M-86 Corvus] VCR Yes | 4 3.8 | ¥ Y 1y Y 84,04
’ tape

IBM(PC) 8/16€ | Corvugd MP/M-86 | Corvus| VCR | ves Y 36.8 | Y Y Y Y 95,42

4 1 tape
Northstar 8/16 | North [Northnet | North-| Disk-] No Yly Y Y 30.0] Y Y Y Y Ol.sll
Advantage - | star atar ette '

Table Abbreviations:
' CPU = Manufacturer of Central Processing Unlt Print = Printer

Type = 8 bit or 16 bit technology SH = SoftLeare
VCR = Video Casette REcorder Y= Yeas

Install = Present existing installations N = No

XB = Keyboatd i Pu Progcammable



A Technical Comparison

The original microcomputers were based upon what is
known as 8-bit processing capabilityi. This refers to the
amount of data which can be utilized in a single task of the
computer such as transfer of data from a disc drive to the

CPU, from the screen to the CPU, etc. With the advent of 16

bit technology, the speed of data transfer is theoretically
doubled and, consequently, the speed of computation is
doubled. However, this is not precisely true because the
speed of a computer application is directly related to the
slowest element in the system. As a consequence, the
improvement in operation speed is a function of the
architecture of the system. Manufacturers are experiencing
from 25% to 70% increases in CPU speeds and/or in data
transfer speeds. The importance of the 16 bit technology to
this project is two-fold. First, because it is relatively
new‘, not all of the software has yet been converted from
presently existing 8-bit software. Second, if a'nd when the
first problem has been solved, the micro-computer capability
‘will be significantly enhanced. Thus, from this project's
standpoint, timing of a decision will be important.

It is clear that the Apple-Corvus and IBM-Corvus are
essentially the same s'ystem with the exception that the

Apple uses 8 bit téchnology whereas the IBM uses 16 bit
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teéhnolo‘gy. In those cases where the software has not been
converted or developed for the 16 bit érocessor, boards are
available for the IBM which permit it to use software
developed for the 8 bit processvor. This is also the case
for the Northstar Advantage computer recommended for the
Northnet application. This devélopment permits thé
‘utilization of much of the software developed fér 8 bit'
processore on the 16 bit CPUs. However, éome of the
~advantages of a 16 bit processor are lost when using.
software de&eloped for 8 bit processors.

There is a major and important_ difference between the
Northstar configuration and the Apple and IBM systems--the
ability for quick and efficient hard disc backup. At the
present time, I was unable to identify tape backup
capabili‘tiy for the Northnet Advantage CPU. The Northstar
system is présented with a 5 1/4" floppy disc backup system.
Because of the nature of floppy disc backup, it could take
as many as 40 or more to.l;ackup the 30 megabytes of hard
disc storage in the system. This is time consuming and
could take up to four hours for backup. The large number of
discs require extremely careful attention to both backup and
reload procedures. It is easy to create chaos if mistakes
are made, and can lead to lost files and costly

re-establishment expenses.
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Administrative Compari'sons

‘ The question of the capability of pnrchasing éither the
Apple or IBM systems with Frenéh capability from U.S.
vehdors 'must await the discussions to be held in Paris. I
have been told by a U.S. Northstar distributor that they
have French capability and he can provide it. However, the '
actual existence of this capability has not yet been
verified.

Both Apple and IBM have local representation in.
- Kinshasa., However, as of January of this year, IBM/Zaire
hajd no plans for support of the IBM(PC). The local Apple
representative indicated that they would support the Apple
- equipment and Epson printers. They indicated an
unwillingness to support the Corvus hardware or software.
In any event, local support for any system is very suspect
in the foreseeable future in_Zaire because of the
non-availability of hard currency for the purchase of parts.

Because of the local maintenance situation, the repair
of the system elements will have to be done by shipment to
the U.S. The high level of redundancy provides that, exce?t
under extreme circumstances, the system will continue to be
operational even though one or several units may be down for -
repairs. | | |

The following exhibits provide the hardware and

software estimated prices and costs for each of the three
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systems. These pro-formas' are followed by a préliminary
list of peripheral equipment which v.vould,be common to all
three systems. Finally, a preliminary list of applications
software and miscellaneous supplies required for the various
configurations is presented. The total preliminary
estimated costs are presented for comparative purposes in

Table 1.
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PROFORMA 1

APPLE Ile - CORVUS DISC SYSTEM

$ Price Qty/Unit §$ Total

Apple IIe with 64K

(1) floppy disk drive with
controller card

80 column card

monitor (Apple II or

other) documentation 1,995 10 19,950
Additional floppy disk drive 479 8 3,832
280 card : 112.50 10 1,125
. Serial 1I/0 card . 200 10 2,000
Corvus 18.4 Mb, Hard disk 4,295 2 8,590

Corvus disk server, includ-
ing Constellation software :
for OmniNet 990

2 1,980

Cable for net, 1,000 feet 250 4 1,000
Transporter cafds and top box . 495 2 990
Mirror, video tape backup 790 2 1,580
VeR o o 1,000 2 2,000
Transporter card and top box,

quantity 4 1,895 2 3,796
Active junction box, i.e. | 4

repeater 150
Apple CP/M " 100 10 1,000
Creative logic priht server 795 2 1,590
Créative logic multiplexer 400 - 2 glggg

Systems Total o 50,227
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PROFORMA 2

IBM(PC) ~ CORVUS DISC SYSTEM

Price Qty Total

IBM(PC) with 64K and (1)

floppy disk 2,235 10 22,350
Adapter card for monochrome

monitor 335 10 3,350
Serial I/C card for printer 150 10 1}500
Additional floppy disk drive 570 8 4,560
Monochrome monitor 345 10 3,450
280 card, for CP/M 300 10 3,900
Corvus 18.4 Mb Hard disk 4,295 2 8,590
Corvus disk server, includ- |

ing constellation soft- :

ware for OmniNet 990 2 1,980
Cable for net, 1,000 feet 250 4 1,000
Transporter cards and tap

box 495 2 990
Mirror, video tape backup 790 2 1,580
VCR (Video Cassette Recorder) 1,000 2 2,000
Transporter card and top ‘ :

box, quantity (4) 1,895 2 3,790
DOS 40 2 80
Creative Logic Print Server 795 2 1,590
Creative Logic Multiplexer 400 - 2 | 800
CP/M | 100 10 1,000

System Total 61,610'
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PROFORMA " 3

NORTHSTAP._EQUIPMENT PRICES

Price Qty - Total

| Advantage with 2 quad
floppy drives 3,599 8 28,792

Advantage with (1) qﬁad

floppy drive
and 15 Mb Winchester .

hard disk 5,999 2 11,998
Server Board | - 499 2 998
Work station board (for S y - .

Advantage 399 10 3,990
Tap box, Quantity 2 _ 69 5 ' 345
Cable for network, 1,000 feet, - o

including 2 repeaters 249 4 ‘ 996
NorthNet, network software : ‘ -

for CP/M ' 349 10 3,490
CP/M, operating syétem 149 10 1,490
Advantage Serial I/0 1d- . 175 2 : 350

System Total I 52,449
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PROFORMA 4

- ESTIMATED COSTS OF PERIPHERAL EQUIPMENT

Price Qty  Total
Diéblo 620 charaéter printer 1,385 2 2,770
Cut sheet feed o 1,040 2 2,080
Forms tractor | 275 2 550
Star/Gemini 15 matrix printer ~ 649 8 '5,192
Cables for printers 35 10 350

Sola Micro/Mini computer
- regulator:

500 volt amp; 220 v, 50 hz 427 8 3,416
1000 volt amp; 220 v, 50 hz 618 2 1,236
' System Total . | . 15,594
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 PROFORMA &

'ESTIMATED OTHER COSTS

Price Qty _ Total

Software

U.Sl : ’ ‘
Wordstar | 495 -9 4,455
dBase I1I ' : 695 9 6,255
Visicalc ‘ : - 250 9 2,250
Statpak 250 9 2,250

Total System '  ' R L5,2101'

French .
Wordstar ? 9 ?
dBase II ? 9 ?
Visicalc ? 9 ?
Statpak ? -9 ?

Miscellaneous Supplies (Apple~IBM)

VCR Tape cartridge 20 _50 1,000

5 1/4" Discs - Maxwell , | | o
box of 10 65 25 1,625

Ribbons N 12 25 300

_Daisy Wheels i 15 6 _90
Total System - o 3,015

Miscellaneous Supplies (NorthStar)‘

5 1/4" Discs - Marell 76 75 - 4,875
Ribbons | , I v; ' 300
Déisy Wheels | _ 90

. Total System - 5,265
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. Comparative Evaluation

To make a single recommendation, it would seem that the
‘tradeoffs are rélatively simple, assuming comparable French
capability for all three systems.

Apple-IBM: The IBM system costs $11,000 greater than the

'Apple. For this increased cost, one achieves from 25 to 50
percent increase in processing speed. The difference is in
16 bit versus 8 bit processing. One also benefits from the
experience ,i‘n manufacturing maintenance and service of the
-giant in the computer field--IBM--although it is a late
entrant in t.he microcomputer market. If IBM increases 'it.s
share to 50% of the U.S. miérocomputer market in the future,
i£ is expected that the availability of applicabie IBM
software will be significant. Although with the continued
market performance of Apple, in the near term future, this
'difference in software is unlikely to be overly significant.

'Apple-Northstar: The Northstar costs $4,500 more than the

Apple. For this increased}cost, one gains the ability to
‘utilize‘- the SRS agricultural .survey programs. However, in
‘addition, the Northstar has a 16 bit processor with the
attendant advantages. Because there i'.s no ‘tape media backup
for the .two-_-disc, 30 megabyte hard disc capability, backup
must be done with floppy discs which, if done daily, will
requ_ire>a minimum of four hours every day to backup the two
-discs and around 80 floppy discs per backup; This can be

~extremelly costly in manpower and machine time.
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Northstar-IBM: The IBM‘s'-ystex_n costs ap'pro’xima_tellvy,

$7,000 more than the Northstar system. Here again, ‘the..-
Northstar advantages and disaanntages apply to the IBM as
well as the Apple discussed above. |

In making a decision with 'respect to the -instaliation
of the LAN system at the DOS, two situations can be
described. First, if the USAID mission_is’desirous.of
providing the LAN capabi.lity as qﬁickly as possible, say
within the next three to six months, then the decision must‘
be rﬁade between the Apple and the IBM systems. If th'e‘
mission is willing to defer the decision for a year brcause
o»f the value attributable to having the USDA/SRS
agricultural survey softwafe then the final decision would
be based upon demonstrated performance of the Northstar
Northnet system. If Northnet were demonstrable, then the

Northstar would be installed. If not, then, given the
information available today, the decision would have to be

made between Apple and IBM.

I am not prepared to make a final recommendation until

the French capability has been fully evaluated. However, I
tend toward the IBM(PC) because of the backing and
commitment that the giant has madé to the microcomputer
world and bécause of the improved efficiency currently and

p:ospectively available with the 16 bit proceséor.

38



'_APPENDIX A

USAID MEMORANDUM



. UNIVEO STATED INVERNATIONAL _otvgu.’oo‘-m:m i:oouuuobiu'eiﬁcv
' AGENCY POR INTERNATIONAL DEVELOPMENT
o  WASHINGTON. D.C 20523

* AID/M NOTICE
- M/SER/DM

October 22, 1982
Issue date: 10-27-82

SUJECT: Microcerputer Project Report, First Phase

INTRODUCTION

Thii memo summarizes the first phase of the uicrocomputer'evaluation program
announced by the Administrater in July 1982.

BACKGROUND

The Agency inftiated the pragram in response to a growing perception within
AID of the potentisl for using powerfuyl, accessible and relatively inexpensive
microcomputer systems. Given this growing interest, 2 project was initiated
to; . .

1. Define AID/W and YSRID potenv.ial uses for wicrocomputers _

2. Evaluste and recomrend appropriate microcomputer hardware and software
3. Determine maintenance and supdort proceduves ‘
4. Study truining alternatives 3 a

5. Develop a comprehensive administrative and management strategy

| 6. Select the standard microcomputers for use within AID
: RESEARCHY PROJECT

To this end, the (ffice of Data Managemant interviewed a representative
cross-section of AID staff members, including those who responded to the
Adninistrator's annsuncement. We aiso met with individuals involved in other
ongoing microcospuier evaluation studies and with 2 number of microcomputer
specialists. After reviewing many products we procured a number of
microcozputers and a variety of software packages for testing. In addition to
conducting benchmark tests and comparisens, we invited AID staff members to
attend demonstrations of the microccuputer systems in order to solicit their
comments and suggestions. Hardware and sofiware products were then rated

‘according to the Following criteria:

1. User acceptance of product

2. VYendor's capability and commitment to product .
3. Supnort/Maintenance conciderations

4. Cost | ‘

5. Performance S

.6. Potential utility and suitability for AID

- /3. 17 S/u»?é‘en-. & 3\7794,. R



| | -2
 CONCLUSTONS

User needs identified during our study were quite diverse although SQ{EQQEESSS

gsgﬁ?}*i;igp were most frequently requested. Most potential users Cited —
- Specitic ways in which microcomputer systems could perform current manual
tasks and be adapted for new tasks. Most needs could be subsumed within
several broad functional categories: ' '

-(]? Spreadsheet programs fur financial management and planning

2. Data management programs for data collection, storage, and ratrieval

3. Statistical software for data analysis :

4. Graphics capabilities ) :

5. Basic programming language for specific applications . o

6. Communications software to interface with other equipment o
<Z) Word processing capabilities to complement the microcomputer's data

~ processing capadbilities

The two microcomputers with the highest scores, the 1BM Personal Computer (PC)_

and the Apple 1I, offered the most potential for meeting AID's diverse and
expanding needs. Each system the Agency acquires will be configured with a

screen, matrix printer with graphics capabilities, two floppy disk drives, and

related supplies and components. Each overseas unit will be provided with an

uninterruptible power supply (UPS). A small number of systems are now being - -

acquired to meet the Agency's more pressing needs.

Software common to both systems will be provided to meet many of the needs
identified during the interviews: Supercalc (Spreadsheet), dBase II (Data
Base Management System), Wordstar (Word Processing), Microstat (Statistics),
several graphics programs, Rasic, and a communications package (in AID/NW).

Although comprehensive diagnostic capabilities are included with each system,
the initial systems were procured with an on-site (AID/W) maintenance -
agreement. Therefore, malfunctioning components in the first machines
installed overseas will have to be pouched back for repairs. As soon as
possible, however, maintenance responsibilities for the overseas equipment

will be delegated to the missions. USAID's will be asked to becoms proficient

in trouble shooting, identify capable local repair facilities, and establish a
parts inventory in order to minimize down time. In all cases M/SER/DM will
coordinate AID/W and USAID support and maintenance requirements.

A1l software and hardware products are fully documented and in many cases, the
documentation is suitable for first-time users. Nevertheless, a significant
training effort is 1ikely to be reguired if AID managers are to use these
microcomputers to do their work more effectively and efficiently. M/SER/DM
will work with PM/TD to develop training strategies. .

In addressing the administration and management of this program, M/SER/DM
believes that AID's microcomputer systems represent only one node in an
~expanding, integrated network of information processing tools and :
capabilities. In order to determine the appropriate tools for each specific
information processing need, the Office of Data Management will perform a
needs -assessment and work with each Agency client to develop an effective
information processing strategy. L
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The microcomputer field is evolving at a very rapid pace. M/SER/DM has
contracted with a sanior consultant to draft a policy statement on how AID
should deal with this. His report will be distributed as soon as it 1s

comp leted.
ACTION

Requests for microcomputers should be addressed to the Office of Data
Management. In AID/W, each microcomputer system including hardware, software,
annual maintenance, and supplies will cost less than $8,000 depending on the
configuration. In order to allocate limited resources fairly and effectively,
and to help each user develop an appropriate and coherent implementation
strategy, M/SER/DM asks each requesting office to explicitly:

1. Prioritize 1ts information processing needs
2. Describe in detail the specific applications proposed (this is critical
to avoid unnecessary expenditures that would result from several
: locations developing the same applications)
3. Indicate the potential users and anticipated volume of activity
4, Delegate two individuals (one as a backup) to assume responsibility for
: the microcomputer systems
5. Indicate the level of support and training that would be necessany
before the microcomputer systems could be used effectively
6. Consider how microcomputer information processing capabilities could be
1integrated with extant manual and automated activities

)ISTRIBUTION:
AID List H, Position 8



Appendix B

CONTACTS MADE DURING ENQUIRY

Altos Computers
2641 Orchard Parkway
~San Jose, CA 95134

(800) 538-7872

Alspa Computer
300 Harvey West Blvd.
Santa Cruz, CA 95060

(408) 429-6000

‘Apple Comguter Inc.
20525 Mariani Ave,
Cupertinp, CA 95014
(408) 996-1010

Apple Computer, Inc.

7 rue de Chartres

92200 Neuilly-sur-Siene

France

33-1624-2113
Aurora Data Corporation
1600 Wilson Blvd. N.
Arlington, VA
(703) 522-~-6692
Computer City
1904 H. Tustin Ave.
Orange, CA 92665
(714) 974-3082
Corvus Systems, Inc.
- 2029 0'Toole Avenue
San Jose, CA 95131

(408) 946~7700

New multi-station local area’
networking computer/software

system with 16 bit logic

Newly announced Zero-Net local
area network hardware/softwars
system.

Mr. Ron Boring, Manager
International Sales and _
African Office

.ANorthstar Dealer w/knowledge
of Northnet

‘Mr. Fred Holborn, Account Exec
" To verify Apple-Corvus config-

uration feasibility, and iden-
tify users.'

Mr. Hughes, V.P, Marketing
Ms. Virginia Sykes, Marketing
Rep. N.W.

Mr. Bob Clark, L. A. Regional

Marketing Mgr. (714) 641-3518

_L’b



Digital Research -
Oxford House

12/20 Oxford Street
Newbury, Berkshire
England RG131JB

44-635-35304

Digital Research Inc.
P.O. Box 579
Pacific Grove, CA 93950

(408) 649-3896

Ms. Beulah Edoo
Washington, D.C.
Electronic Marketing .
Associates, Inc.
11716 Parklawn Dr.
Rockville, MD 20852

(301) 744-7700

IBM

_ Boca Raton, FL

© (305) 998-6048

IBM - PFrance

‘Tour Generale

La Defense Paris
33-1-776-4132

- King County Police Dept.
Seattle, WN

(206) 344-4135
Merrill Lynch - Ibar
225 8, Lake Ave., #700

; Pasadena, Cca

(213) 793-1800

| M. Maureen Minnes,

~ Administrator

Developers of general operat-

~ ing System CP/M and new net-

work systems.

~ Vicki Heisinger, Customer

Services

Experience with USDA/SRS .
.North Star Agricultural Survey
_ System in Jamaica

- Mr. Dan Briganti

Professional Enginéet

‘Power conditioning and control

‘ dev;ces

Information relative to French
configurated systems. :

‘M. Remi Menegaux
"Michel Aguerrebarry
‘M. Eric de la Rouziere

' Officer Shoemaker

(Test Site for Corvus Omninet
and Mirror System)

Mr. Steven Hively

- Apple-Corvus System network
~ installation

qﬁ"‘f |



Microcomputer Networkirng .
1903 Glenstone Ave.

Hacienda Heights, CA 91745

(213) 968-5844

‘Doug Cabell

[ale Cabell

Experts in Corvus Omninet and

Mirror Systems

Microsystems International, Inc. Mr. Raymond C. Luebbe

P.O., Box 6206
Falls Church, VA 22046

(703) 573-30849

Mt. San Antorio College
1100 North Grand Ave.
Walnut, CA ‘91789 

(714) 594-5611

Nestar Systems, Inc.
2585 E. Bayshore Road
Palo Alto, CA 94303

(415) 493-2223

Northstar Computers, In¢.
14440 Catalina St.
San Leandro, CA 94577

(415) 357-8500

Price Waterhouse
606 S. Olive ‘
Los Angeles, CA

(213) 625-4597

USDA Statistical Reporting
Service

3524 South Building .

Washington, D.C. 20250

(202) 447-4505

Local Area Network
Expertise and experience
with North Star Computers

Mr. Hal Roach, Manager,
Computer Services

Mr. Dwight Ayle, Instructional
Analyst/Programmer

Multiple installations of

- Apple II -~ Corvus Omninet,'
_ Mirror networks

Newly announced Local Area

network hardware/software
system

Mr. Doug Redding .
IBM (PC) network system
installation

Donald J. Steele
Mathematical Statistician



'Wang Laboratories, Inc.

1 Industrial Ave.
Lowell, MA 01351 .

(617) 459-5000
Wang Laboratories, Inc.
Bethesda, MD : '
(301) 986~-1010

Mr. Philip B. Noyce

‘Regional Director Mid-Africa
Mr. John Torrance, Technical

Support Ext. 3155

. Mr. Alan Bluteginger

Government Marketing (AID)



'APPENDIX .C

" mechnical and Product Brochures

| Apple Computers, Inc. -

Alspa Computers, Inc.

Altos Computer Systems

" Data Products, Inc.
| Corvus Systems
'biablo Systems, Inc.
‘Digital Research
Ethersha:e
. IBM
Nestat Systema,»Iné.
Northstar Conputéta. Inc,
Tandy, Inc.
Pescal Systems

Wang Laboratories, Inc.
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Whatever your personal goals, and
whatever the scope of your activi-

thes or business, the Apple //e can
contributs greatly to your success
. ——passibly more than any other

* investment you'll make this year.

The Apple
Advaniages.

With more than three-quarter mil-
lion computsrs instalied woridwide,
- Appie ranks first in the perscnal

computer industry with more
software programs available for

its computers than any other
company.

We invented the atfordable personal
computer for home and work at a
time when minicomputers were the
outstanding technology.

Today we continue to dedicate our
efforts to the parsonal computer. ..
%0 make your leamning, work, and
play time more productive, more
crestive, and more manageable.

Q-

The Apple //e Personal Computer
System is a continuation of our
commitment to your personal
and future.
Becausas it puts you in control of

day-to-day activities in a variety
of situstions. -

Liks gathering and storing facts and
figures. Pianning corporate or
family budgets. Allocating re-
sources. Polishing presentations.
Taken together, the advantages of
computing on the

personal

Appie //e mean taking personal
control of vital information-
gathering and decision-making.

Once you've settied down to busi-
ness with the Appie //e, you'll be
impressed with how it handles your
information needs.

But perhaps just as important—
you'll discover frontiers unknown
to you now and, in the process,
explore your own potential for
growth and creativity.
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‘ ’ Apple doss, for one.

| W know that 2 computer strategy
hlnwomntoallmuofour

At Apple, ncompuumm
figurss more sfficiently with Apples.
Budget and forecast more accu-
rately. mmmm
mers officiently. Satisfy and
encoursge the personal invoivement
of our employess. And control
bottom-line priorities.

:vydmuy And by othersin
thousands of applications from the
typical to the extraordinary.

The Appls //e means
serious business.

Qm
Ithappens all 00 often in business.

You need to see the picture at many
leveis and control your time and
your productivity. That's where
an Appie //e can male a difference.
S0 you can get facts quickly,

organize your monMon '
dwu %

 ambers, nd adiuel for




You can keep records and files up to
date, simply and quickly. Access

~ critical facts. Create “‘whai-if”

Enhance your presentations.

increasa engineering
data precision and standardization.
Manage cash and budgets. :
Reduce wasted paper, labor,
andtime. Communicats more
effectively.

And replace a lot of “‘dedicated"
special-purpose objects, such as
pencils, calculators, typewriters,
files, and even mail.

You're free to manage your time
and efforts better, and pursus ideas

" and opportunities. You're per-

sonally in control.

Orderly growth for the
fast-paced enterprise.

Perhaps you're an entrepreneur or

~ smali-business principal. You're

making plans that require well-
placed attention and timely deci-
sions. You can't afford to have
strategies bacidfire, details trip
you up.

Usae the Appie //e for word process-
ing memos, reports, proposals.
Dedicate it to accounts receivabie
and payable, payroil, inventory
control, and general ledger.
Delegate it to know when to
discounts, to track late-paying
customers, to manage cash flow.

Turn it into a letter carrier with
electronic mail. Makas it a smart
terminal to talk with a mainframe or
timssharing system.

in other words, don't bury yoursel
in detalls if you don't have to. And
rediscover the time to wrestie with
g:inomu that the computer can't
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Ever decide to analyze spending for
the year, and come up with a work-
able budget-—anty to find cancelled
checks, tax records, and receipts
scattered to the four corners of the
house?

Whatever your goal, there's a solu-
tion to the loss of vital information.

With the Apple //e, you can manage
that budget. Students can master
lessons interactively with the com-
puter. The family financier can do
bookkeeping. Theinvestor can
watchdog and manage stock, real
estate, and investment portfolios.

The moonlighter can perform
entire business transactions.
The tinkerer can control lights,
alarms, pool, or sprinklers.

Anyone can work efficiently at
home in his or her own Office of
the Future. And everyone getsa
well-earned timeout for mildly (or
wildly) addicting computer games.

A new approach to
education.

As subjects become more complex
and educational neads more di-
verse, the traditional teaching tools
can no longer do itall. They must
be more sophisticated, yet afford-
able enough to fita budget.

There has to be a better way. And
there|s.

Students save time and effortin
gathering, analyzing, and reporting
facts—and in writing and editing
reports, papers, and assignments.

With the Apple //e, teachers can
deveiop exciting instruction and
visual alds, administer testing with
on-the-spot feedback to students,
grade responses, measure pro-
gram effectiveness, and keep
records any way they like—with
just a few keystrokes.

Quick learners learn even faster.
Slower learners can pace them-
seives while lowering the frustration
factor. The handicapped enter the
mainstream more confidentty.

L,




You'll see more than just drill and
preciice with an Apple /fe. You
can tap the resources o other data
lessons. Tesch yourseif {and your

" ming. Develop powerful training
and compuisr-gided instruction
(CA!) for spa—'aized needs. It's
4! an open book.

Pracise centrol of the
selertific parameters.

Quality of Information integrated
viith reliabls hardwara can be more
importsnit to englnésrs, scientists,
and researciiers than porhaps
anyone glsa.

With an Anois //e, you'll exercise
greater canirs! over all operations.
Considar a!ow-co:t, inteliigent
terminai for ngtworking and com-
municating with mainiramas.

High-levei languagos like FORTRAN
and Pascal. Supportof industry
standard interfaces such as the
IEEE-488. Analagto digital and
digital to analog converters.
Computer-aided dosign (CAD).
Voica output and recgnition
equipment. Prscsss and instru-
ment control, asid {zitor-made
microprocesssr-conicotied devices.

And when you'rs raady to expand
your operations, £lie Apple /leis
dasigned to provic2 optimal growth
avenues.

In addition to apeedling up the
resaarch process, you'll have the
advantages of pernenal computing
in day-to-day operaiions such as
record-keeping, writing, budget-
ing, and calculating. You'll find

the Appie //e gives you precise
parameters—on time and on targat.
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Educational Software:
An exciting new realm
of possibilities for
school and home.

No matter wnat the setirg. 2duta
tOrs have (oung trat ar Apgas ger-
SONnal compuier can trarstorm ing
learring process  Asnignments
are more :ndricuahizeq creatve
ang gpen ander  Teacrers naye
MEre me ¢ Tharnet perssod
attention  Brigh! students mree
even iastar  The nangicagpen are
mativaten 1o participate

Aiged by ar Azpite Dy g T
everyttnng 1o Qndge 1o astrn-
omy  Helig s aarn g 50

recognize words, understand
arthmetic concepts. and sharpen
probtem-sotving  Compose music
ang play (with internal speawer;
your own compositions  Learn

U S geography and capitals more
enmjoyably Or oreeza througn a
primer on BASIC programming.

i1 addibon i hasic skills the Appie
<an nelp i speciahzed egugation
3unh 3§ atdvanced caomputer oro-
gramming and industnal training

fou i hnd these and hungregs ot
atner prugrams Dy Apple and ather
36urces that gravide the hestn
egucatonal aesign—---aided by the
sl popuiar personal computer in
nistory

Telecommunications:
Instant worldwide
mail, telegrams,
news, and stock
quotes.

Because your Apple can be
conpecied (via low-cost mogem,
10 telephone netwarks you ¢an sit
back while your computer girectly
acgesses imely data

Forinstance. your Apple can send
and recewve jetters and messages
instantly from other micrgcomout-
ers  Send Mailgrams  Send and
receive TWX Telex. and interna-
tionaicables You canaorger
flowers and wire money Check
headlines and research slones
from the Wall Street Journal. and
even catch the 1atest sports and
weather information in major cities
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. mmmn And if you
- don'twantto sit back and waich,
| we're sure you'll use the free time
10 your advantage.

* The Appia Iie,speaks several lan-
R ki lon”
_ You'll sleo heve access to 2

of CP/Me baced programs.

| ;Miumdmm.

'lhh Ry is one reason why otourmﬂm'm-m
tsachers chooss  BASIC that is easy to learn and

mm Cost use. with other languages,

is another reason. you'll aleo

tools

mmnmmhm such as graphic libraries, editors,
. M- . ond , and debuggers.
SCionce Ccourses, where
be probler in BASIC . .
’Mmmm' in
between.
You'l have 22cess to & vast and
-l b ad prpherss "o other Apple

both me and datato an
Apole /1 N desired. Take advantage
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One of the most

aspects Solulion Power: 04K bytes of
llelgits Sser memery. The Apple ile's

versatiily. Onceyou've  interal memory provides more

The le // family’ from many sources. And should
’ Tho Apgie i family's

mmwmmmmm
memory, & special-purposs
allows you to plug in a card for
this purposs.

drives, you'l be able 10 sitach a
second drive 10 it when you wish to
expand your sysiem. And you can
expand to as meny as six drives.
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Mmﬂm
of both high- and low-resolution
graphics in 6- or 18-color choices
with your Apple /fe connected to a
color monior or television. With

Porfabie design.  Apple built

the Apple I/s with significant safety,

Safety features include: lockable

- cas lid; powsr-on light both inside

and ouiside of the computer; and

- UL and FCC zpproval.

Foll ASCN* The

hoyboord.
Apple /le keyboard s as comfort-
able and {0 use as a standard

typewriter. The 63 keys provide
120 different characters (98 print-
able characters) to satisfy everyday
business as weil as scientific uses.
Video or printed output duplicates a
perfect typewritten page, with both
upper and lower cass. Additionaily,
the Apple //s provides 80-column
screen capabilities (with optional
urd)mdlutommtor

. avery key.

“Ameriosn Standard Code for Information
inarshangs

keys.

Appie lls Urposs keys
.':é'%?mm"“"mm d

u an
aditing. Easier, more efficient
software . And use
of software uloumllwb
now and later. 0L, CAPS
LOCK, ESCAPE, and RESET func-
uomumyouunmovnmund
infinitely easier m:::m; sli of
your
oowﬁf'f?’r‘r'."or RIGHT, and TAB et
YOU MOVe YOur cursor precisely
where you want it in & fraction of a
second. Programmable OPEN-

you decide what sequences you
wish to combine into one key—for

anything from line spacing while
pﬂnﬂm , to exotic scientific

.tomuchmmmnp ams

designid to utifize this featurs.

51



© Deli-iasel testing. Atany
time you wish, you're able to run
vm‘mmmmmumm

-in Glagnostics that check for
normal operating status.

o,
maore
of pfoduem straightforward

seoy-takking manuals . Your
Appblhmr‘omualouldu
you through start-up, strp by step,
and gives you a glossars of terms
and index. Soyouwin'tnesda
“tachnical dictionary or a mechanic.

- And you will be using your Apple //s
within hours of set up.

system is outits doors, At Apple,
MMWNTWMD
provide quaiity servics, tr ining,
and follow through. Ask i bout
our more than local s.xrvice
conters, 24-hour Level | services,
and hotiins trouble-shooting.

Comz;chensive werranty.
Acmoﬁuymnmﬁrmly
rm%m il
that, Apphcm msmm

lmited werranty, is avalisble to
cover your Apple //e, renewable

Meore Mersiure.  Apple pro-

duces catalogs, brochures, data
sheets, mdmboob

‘hwm MDMM

and information you nesd. Your
desler siso saverel directo-

muwm.

T=8 compolitien. No other
pe;sonsl computer company puts
$0 many festures in one machines.
And makss it 50 easy to add onto.
And gives you everythir.j you need
at one affordsble price. Simply
compare the ofourpmon-
tation to anyone eise's, and we're
sure you'll pick an Apple //s.

Vil the expori—your desier,
Waridwide, Appie supports a net-
work of more than 2000 deaiers—
80 chances are there's one close
by. Yourfull-support dealer is
specially trained to evaluste your
nesds, recommend solutions, and

© Appla 3 the Mgl 10 e regisiersd
mummm. Inc.






The ZERO is designed to bring high performance LOCAL
AREA NETWORKING to users at budget prices.

The ZERO and ZERO-NET are unique. Any ZERO station
can be a Network Master or Network Remote, permitting, for
the first time, a low cost non stop network.

The ZERO-NET features a High Level Data Link Controller
(message synchronous) at 400K bps carried over a simple twisted
pair cable. To achieve maximum speed and reliability we use col-
lision detection/avoidance circuitry and automatic CRC error
detection/retransmission.

Each ZERO computer in the net can have Floppy Disk and/or
Winchester Drives. The ZERO itself is a Z80 based Micro-
computer with 64K Ram, 2K to 16K of EPROM, 2 Serial ports,
2 parallel ports, floppy disk controller, Z80CTC counter-timer
and Z80DMA direct memory access.

The ZERO hardware design was optimized for TURBODOS®,
(CP/M**, MP/M** compatible) including such enhancements
as console type-ahead (buffering), 1.416 Mbytes per 8 inch
Jouble-sided floppy, multi-processing {background processing)
such as print spooling, etc.

KEY PARAMETERS

® Local Area Networks up to 256 nodes per NET, with
any mix of Master and Remote stations. Each station may
support up to 16 logical drives, local or remote.

® Local Area Networks may be linked through gateways.

¢ Per Node — 0 to 2 floppies and 0 to 4 hard disks with appro-
priate Driver Modules.

® Per Node — parallel and/or serial printer.

¢ Each user can control print routing and/or spooling.

e Each node may reference a file system and/or printer on any
other node.

e Each node may have an Autostart Log-on with security access
protection.

¢ Each node may have a FIFO type Electronic Mailbox.

*TURBODOS is a trademark of Software 2000, Inc.

¢ Each node may operate with
MP/M compatible file/ record
interlocks, or with special
TURBODOS relaxation rules.
¢ Maximumrecommendedbuss
length of 4,000 L.Ft.

eFull CP/M and MP/M com-
patibility.

¢ The TURBODOS operating
system can support up to one GIGA Byte (1,000 Mega Bytes)
per logical drive.

The ZERO-NET product family — the ZERO, the ZERO/FD,
the Z-DRIVE and the ZNT terminal — all the components
required to configure an entire system are available for immedi-
ate delivery. The ZERO provides a microcomputer network that
OUTPERFORMS many multi-user minicomputer systems at
substantially lower cost. While the competition is still studying
it, ALSPA has done it!

8 Alspa Computer, Inc.

300 Harvey West Boulevard, Santa Cruz, CA 95060
(408) 429-6000 Telex 176279
¢7




SPECIFICATIONS

The ZERO-NET

Operating system: TURBODOS .

Main Buss: Two wire twisted pair cable

Data transfer: 400 Kilobaud, message synchronous

Protocol: CSMA/CD (carrier sense multiple access with collision detection)
Maximum buss length: 4000 ft.

The ZERO Compater

CPU 780 @ 4MHz

ROM 4K standard, to 16K Bytes optional

RAM 64K Bytes standard

170 2 ea. RS-232 se:’ \l, 1 each printer parallel, 1 each hard disk port.
Floppy controller, Western Digital 1793 standard

DMA standard

POWER, 110VAC, 10 Watts, 220VAC, SOHz optional

The ZERO/FD Computer

CPU Z80 @ 4MH:z

ROM 4K standard, to 16K Bytes optional

RAM 64K Bytes standard

170 2 ea. RS-232 serial, 1 each printer parallel, 1 each hard disk port.
Floppy controller, Western Digital 1793 standard

DMA standard

DRIVE, 1 each 8” double sided floppy disk drive, 1.4M Bytes formatted
POWER, 110VAC, 40 Watts, 220VAC, 50Hz optional

The Z-DRIVE
A single double sided 8" floppy disk drive in an mclosqe including power supply.
The ZNT Terminal
Screen 12 inch (30Smm) diagonal, 146 (green) phosphor, raster scan
Capacity 80 characters/line x 24 lines (1920 characters)

Character Format 7 x 9 dot matrix in 9 x 12 window, dual intensity. Character shows
through cursor in reverse video when superimposed.

Keyboard Detached typamatic keyboard with 14 key numeric pad. Key click selected
or cancelled form keyboard.

£\ Alspa Computer,inc.

300 Harvey West Boulevard, Santa Cruz, CA 95060 :
(4“) 429-6000 Telex 176279 . . . b/b




HARD DISK
For Alspa Computers

® Quiet

® Compact

©® Low Cost

® Easy to Install

® Integral Controller and
Power Supply

The HD-11Mand HD-22M
are optimized for the Alspa
ACI-1, ACl-2and ZERO
computers. These hard disk
drives greatly increase the
speed and storage of floppy
based Alspa systems,
Installation takes only
minutes.

SPECIFICATIONS
CAPACIHTY:
HD-1IM
Unformatted — 13.3 Mbytes.
Formatted — 10.8 Mbytes, 2 logical drives of 5.4 Mbytes each.

HD-22M

Unformatted — 26.7 Mbytes _ _
Formatted — 21.6 Mbytes, 3 logical drives of 7.2 Mbytes each.

INTERFACE:
ALSPA pazrallel port interface.

MECHANICAL:
Sheet Steel case.
Height — 4.62 in. (11.7 cm)
Width —8.87 In. (22.5 cm)
Depth — 11.75 In. (29.8 cm)
Weight — 17 lbs. (7.7 Kg)

POWER:
115 VAC, 60 Hz, 0.5 Amp.
230 VAC, 50 Hz, 0.3 Amp.

ENVIRONMENTAL:
+10 to +40 Degrees Centigrade.
20 to 80% relative humidity, no condensation.

300 Harvey West Blvd.

L
A\ AlspaComputer,lnc. | i ™=

Telex 176279

*CP/M s a trademark of Digital Research, Inc.; Turbodos is a trademark of Software 2000,

1%0-0203-01/10 6 +
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Alspa Computer, Inc.

NEW PRODUCT A
EDITORIAL CONTACT: ' FOR IMMEDIATE RELEASE
Steven Rupp, ' October 11, 1982

Vice President, Marketing
(408) 429-6000

ALSPA CCMPUTER, INC. éoday announced a new product line
designed to bring'"LOCAL‘AREA.NETWORKING"‘into the realm of non
Fortune-500 companies and organizations without a Department of
Defense budget.

The product, "The ZERO", is a compact high speed
microcomputer designed to be the key building block for a Local
Area Network. A ZERO network is unique in that any ZERO station
can be a Network Master or Network Remote, permittiné the final
solution to the problem of "I'm sorry, our Master Computer is
DOWR" story which we hear all too often. Best of all the
Suggested Retail for the ZERO starts at only $1,195

The ZERO-NET features HDLC (message synchronous) at 800 Kbpé~
carried over an inexpensive and easily installed twisted pair
cable. To achieve maximum speed and reliability, collision
detection/avoidance circuitry, automatic CRC error detection and

retransmission are employed.

b1

300 HARVEY WEST BLVD., SANTA CRUZ, CA 96060 ¢ (408) 429-6000




Bach ZER0 can operata with Floppy Disk Drives , Winchester
Drives , both or none. ¥Tho ZERO itself is a 280 based
Bicrocomputer with 64K Ram, 2K to 16K of EPROM, 2 Serial ports, 2
Parallel perts, floppy disk controller, Z8O0CTC counter-timer and
2BUDHA direct memocry access.

The ZERO contains a compact switching regulator ‘wi'r.h
efficiency >80% with a wide range of input linec wvoltages. Total
power consumptiocon is a cool 9 watis!

Thn ZEROD hardware dscsign was optimized for ume with TURBODOS
( = c2/M, MP/M compatible operating system ). The Operating
System includes such enhancements ac console type-ahead
(buffering), 1.416 Mbytes pazr Doudble-gildaed floppy diskotte,
multi-processing (background ptoc;mitz_g) such as print spooling,
- etc. The ZERO makes available a microcomputer system that can
OUTPERFORM a multi-user minicomputer systems in the PDP-~11/34
class at a substantially lower cost. |

2EROs installed with local hard disks will usually be
configured to boot 23 Network Masters, those without local disks
(or disks turned off) will automatically boot as Remotes. An
operator may changs hil. node from Ramote to Master (or vice

versa) by issuing a single command.
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11
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THE FLEXIBILITY COMSIDERATTOMS:
Number of Users: Local Area Networks up to 256 nodes
per NET, which may be any mix of Master and Remote
stations. Each station may support up to 16 logical
drives, either local or remote.
Local Area Networks may be linked through gateways.
Per Node - 0 to 2 floppies and from 0 to 4 Corvus
compatible hard disks. Any disk system connected to
the parallel port may be substituted for the Corvus
with appropriate Driver Modules.
Per Node - parallel and/or serial printer.
Zach user can control print routing and/or spooling.
Each node may reference a file system and/or printer
on any other node.
Each node may have an Autostart Log-on with security
access protection.
Each node may have a FIFO type Electronic Mailbox.
Each node may operate viith MP/M compatible file/record
interlocks, or with special TURBODOS relaxation rules.
Maximum recommended buss length of 4,000 L.Ft.
Full CP/M and MP/M compatibility.
The TURBODOS operating system can support up to one
GIGA Byte (1,000 Mega Bytes) per logical drive.



ALSPA COMPUTER , INC. will be showing off its new line this
November at the Fall COMDEX Show in Las Vegas. The product
family will be the ZERO, the ZERO/FD, the Z-DRIVE and the ZNT
terminal, all the components required to configure an entire
system. While the competition is still studying it, ALSPA has
done it!

ALSPA COMPUTER, INC. has corporate headquarters located at
300 Harvey West Boulevard, Santa Crug, CA 95060, (408) 429-6000.

* TURBODOS trademark of Software 2000, Inc.
*+ cP/M and MP/M trademarks of Digital Research, Inc.
*4#%* CORVUS trade mark of CORVUS SYSTEMS, Inc.






-mmmmwmwmrm-mwmm
GBCH digh i8 MalntNed On the disk esl. mumnwummu

wtmumunmmmwmaw
format (one-~ or two-sided, single- or double-density, eic.).

OTHER ADVANCED FEATURES. TurboDOS inciudes 8 superd set of utilities
hel provides microcompulers with additional  mainivame-like festures: en
incrementst bachup ulility, high-performance sulomatic print 5pooiing, 8 command
mmmwmdmmtwmw
commands), 8 command e processor that permits multi-level nesting of command
hiss. advenced record and file ineriocks 10 POrMIt Multi-user 8ccees Lo common data
b8sse, pasew0rd/log-on security, a log file thet kesps an sutomatic record of sl
oysiom ulege, system dele and time functions, sindard communications channel
tnierface, and numerous others. Extensive error recovery and user verification
Ophions 8re 880 Provided that maks TurboDOS an extremely user-iriendly operating
system. Some sxamples include:

AUTOLOAD provides e fiexible and user-detinod facility for loading any program
SUIOMALCHNy 8t initial sysiem start-up. This festure can be used to shiekd the operstor
from having 10 inderact with the operating Sysiem compietely.

DIR displays an alphabetized disk directory in columnar format on sither the console
ot printer. Fuli or sslective direciornies may be requesied The size of sezh file and the
amount of space remaining on Ihe disk is also included in the display.

COPY, RENAME axd DELETE piovide the mesns 10 Copy. rcname, and delele
individusl files or groups of files with full veritication messages displayed on the
console. All thres ulitities honor lile names with “wnld carde”, and aliow optionsd
contumation of individual fite operations. Incremential disk copying capabilitiss ars
8is0 Included 10 enabie Lssrs 10 Copy lies slored on larger Capacily disks (e.9.,a hard
dish) onto multiple smalier capacity ones (e.g.. floppies).

LABEL enabies 1he user 10 88ign & name o¢ iabel 10 & disk voiume. The disk label is
dispiayed by DIR, snd can be resd or changsd by user progiame.

DRIVE deplays on the 0onecie or printer the disk format specifications including dats
capecily, directory size, block size, 80C10r 8ize, 80GOS Per rack, number of tracks,
and number ol reserved tracks (i any).

DUMBP dispiays a combined HEX/ASCII file dump on the console of printer.
LOGON and LOGOPF provide the ussr with ihe options of passworc protection end 8
record of sl compuier usage. The sysiem can aiso be configured to assign desighated
UBETS 10 SPECHIC UBEY Bre8s Of diak Grives with limited or uniimitad access (o files or
programs {or 8daiional security.

PIMNT, PRINTER, AND QUEUR allows the user 10 control ihe routing of print output
nciuding spooiing and de-spooiing functions.

OET and SHOW enadis the ueer 10 8at, dispisy Of Clear file altributes such as Read-
Onty, Gobal. Shared/NOt Bhered, sic. (or enhanced security

TYPR dispiays the contents of en ASCI! file on the condole of printer.

VERIFY ensbiss ihe user 10 verily @ diek 107 Dad Diocks Of 88ctors and mark them to
proveni the defective areas 1rom being uesd. Tiee permits continued use of media
(9 9. 8 hard disk) that may heve oniy & single lawed s8ctor without nacessiating
MBI replecemen’ Of repais.

A&marmmwmm

° Mmmmmmmmmmm muitipl
printers white the 0persior mainiaing compiete control &t the console keyboard
for other functions

Automalic disk type sensing (one- or two-sided, Mb-ovdmmm
Muliiple commands per line

Commanc fies mey be nested to any depth

User programs may send command line to DOS for executicn

User programe may activate command files for execution

Automatic command file execution ot each Coid- or warm-star
Usar-cofined program auto-10ad at cold-siarnt and/or warm-siarn

Automatic resd-only sccess 10 User 2e10 files from any user number
Communications channel interface

Resl-time clock support (system time and date functions)
Logical-to-physical mapping of disk drives

User program can determing which disk drivec are ready

Most TurboDOS parameters can be changed by end-user

MULTI—USER FACILITIES. Muhi-user conligurstions of TurboDOS provide the
flle and record interiocks necessary 10 permit simultaneous mulli-user accees to
conmon daia bases. Impiicit file-level interiocks are compietely sutomatic, require no
user-program participation, and support multiple inquiry lasks concusient with one
updsie task. Explicit record-level interlocks support concurrent interiesved update by
multipis tashs. Pasaword-lype 10g-0n security prevents unsuthorized accees and
protecis private file libraries. A log file keeps an sutomatic record of 8l system usage.
TurboDOS supports a sophisticated multi-gueus print spooier that allows up to 18
priniers Lo be shared by any number of users. The spooier accomodalies special
printing situations such as muitiple forms, multiple fonts, and even hand-led single
sheets.

NETWORK CONFIGURATIONS. TurboDOS supports a muiti-user network of
interconnecied microcomputers which can ehere a common pool of mass storage,
printers and other peripherais. Since this approsch provides 8 microcomputer
dedicated to sach uder, TutboDOS is able Lo suppOrt 8 large number of simuitanecus
users with excelient performance. Networking configuretions support ai of thw
file/record interiocks and securily festures described sbove making networking
TurboDOS ideaily suited 10 the | »w generstion of bus-orlented INuiti-processor
microcomputer hardware which is now becoming avaiadle. Both master-to-master
and master-10-0iave interconnections &a supporied. Slave processurs may be
enbirely down-ine l08ded (10mM & Master processor of may have their own local disk
si10rage. Networking TurboDOS incorporates an advanced isilure detection and
recovery {aciity that mekes the system virtually crashprool. Even & malicious user
running in & olave Processor CAnnot compiomiss the files or processing of data
belonging 10 another user.

In the on-going search for better performance and a competitive edge, TurboDOS offers a cost-effective means of
- significantly improving the performance ot 280 tased microcomputers. The snhanced utilities of TurboDOS alone
could justify its purchase to the avarage user. Compiete documentation is available for $25 which includes & "User's
Guide to TurboDOS"” and a companion “"Configuration Guide to TurboDOS". The configuration manual provides
detailed step-by-step procedures that will enable virtually any person competent in 280 Assembler to write the
hardware-dependent drivers required to adapt the operating system to a new hardware environment. Source listings
of sample drivers are included. A signed Licenss Agresment i required before TurboDOS can be shipped. Contact

your local compu’ v dealer or order direct.

Alspa Computer,inc.

300 HARVEY WEST BLVD., SANTA CRUZ, CA 930060 ¢ (408) 429-6000

TursoDOS is the registersd irademark of Soltware 2000
CP/M, MP/M, and CP/NET are iegittared Wademima of Digital Resssrch
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The HD-11M and HD-22M FEATURES:

are hard disk drives

specifically dhes:‘g:;d to ® Integral Controlller

interface with t LSPA

ACI1 and ACI-2 computer. ° gnd |'|‘ C)SV.Vel' SuPp Y

They are easy to install, mall oize

typically 5.minutes or less, ® Easy To Install

and significantly increase ® Quiet

the speed and storage

capacity of the ALSPA. e Low Cost
SPECIFICATIONS HD-1IM and HD-22M
CAPACIIY: —

HD 1M

Unformatted - 13.3 Mbytes.
Formatted - 10.8 Mbytes (2 logical drives of 5.4 Mbytes each).
HD-22M
Unformatted - 26.7 Mbytes.
Formatted - 21.6 Mbytes (3 logical drives of 7.2 Mbytes each).
INTERFACE:
ALSPA parallel port interface.
MECHANICAL:
Sheet Steel case.
Height - 4.62 In. (11.7 cm)
Width - 8.87 In. (22.5 cm)
Depth - 11.75 In. (29.8 cm)
Weight - 15 Ibs. (6.8 Kg)
POWER: _
115 VAC, 60 Hz, 0.5 Amp.
230 VAC, 50 Hz, 0.3 Amp.
ENVIRONMENTAL:
+10 to + 40 Degrees Centigrade.
20 to 80% relative humidity, no condensation.

- e P

NORTH EASTERN REGIONAL OFFICE NORTHERN CALIF. HOME OFFICE
Manasquan, N} Santa Cruz, CA

(201) 528-7550 (408) 429-6000

SOUTHERN CALIF. REGIONAL OFFICE SOUTH EASTERN REGIONAL OFFICE
San Diego, CA Atlanta, GA

(619) 296-6565 (404) 253-5400

Alspa Computer, inc.

300 Harvey West Boulevard, Santa Cruz, CA 95060
(408) 429-6000 Telex 176279




" Your authertend Altes represantative:

hemmnlll Ml iness

375 East Trimble Rosd, San Jose, California 93131
(408) 046700, Telex 171362 ALTOS SN or 470842 ALTO UI

m-summm..mmm

Sales Offices
ChICBQO ..ovvveveee - eerenenn(312) 480-1014
Deilas (214) 438-2308
New York ioren(14) 681-0102
Sen Jose (408) 948-6700
Washington, D.C. . (703) 448-9087

International Sales Offices
Wast Germany (Europesn Headquartars) ........(089) 871-1071
France (33-1) 772-2682
United Kingdom .. 03448 77911

mu-wmum--mummmmu
s-_xnmummm 8 TICTICOMPULEr Unptimentction of the

m Syoama. UINY i a trademark of ol Laberstariss. CP/M (e 5 repioteved treCamerk isud
ML CP ant MIVAE-L | are radamarhs of Oigitat Rtsaurch. iac. OASIS- 18 ie & protuct of Phose One
SYORERE. g, PICH (8 8 provkxt of Pich & Assecittnn ang Pick Computer Warks. Litarnst (e & trademerk of
Neret Corporation. G800 {0 o pradurt of lnssl Corparation. 280 (s & rademert of Thay. Inc.
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ALTOS
" DELIVERS THE NEWEST
‘lﬂ-Bl’l' MICROCOMPUTER
' FAMILY THAT REALLY
MEANS BbSlNESS




'ALTOS"® 586 Family—
The worid’s most
multi-user,
16-bit microcomputer.
Delivering higher
performance at a
icwer cost per user.

Here is the microcomputer that you can use
faster with a true 16-bit processor that trans-
fers more data at one time and addresses up to
one full megabyte of memory. Serve five to eight
users without leng waits. And do 1t all easily
with menu-driven, business-oriented commands
that make the powerful XENIX™/UNIX" oper-
ating system accessible to your people—even
first-time computer users,

Altos glvuv you mofo.-

HARDWARE
IBAL 0N CPUrmsingat  fhote’ necton ed reopense
‘ ' oitt-user with Pive wsers, t
m'""'mao. Gffereat
o T e R
, — .
-f,cu,-'t.-.r.u large spplications pre-
. intalitges 'ld:lm-n For faster multl-uwser
Deta sberage $0 2. 10 01 20 " Moom for up 010,000 peges
o
~phie 8 40MS eption
- Propetetary memory * Enhences UNIX parformence
owp-opw pe track of
it dheck e 3008 whea syssam s
 tumedel
Fower fall detection Saven flos o @ik, oven If
power suddenly fuils
Service " Medgonsive, werldwide
o Servica Division
fac. in U.8. only)
SOFTWARE
Uoer-friendly interface to Ut thefull potamticl of
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The Altes 308 —computer power
for five to eight users.

Other operating systema. Altos also supports
CPrM-88 and MFYM-88 ng from Digttal
Research, OASIS-18 from Phasas One, PICK from Pick &
Assoclates and MS-DOS from Microsoft.

Use your existing ssftwars. The Altos 586 famlly
uses a 18-bit processor. But most 8-bit application pack-
ages can be re-compiled by a software engineer to run on
the 16-bit configuration when source code is available. You
can use the Altos file transfer program to move your
8-bit MPYM™ source and data files over to any 16-bit
XENIX or MP/M-86-based Altos system. Or. If you already
have your software running on the Altos ACSB8600 family,
ail that's required is a simpile transfer from the 8"
ACS8600 to the St ’’-based 586.

The Altec 388 is a 16-bit, multi-user system with
multiple processors. up to one megabyte of memory,
parity on RAM memory. and proprietary memory man-
agement design. it offers full communications support,
inteiligent disk controiler, intelligent Z80-based serial I/0
controlier and integrated Winchester/floppy data storage.
And all st a lower cost per user.

Powerful 18-bit precessers. The proven 8086 16-bit
microprocessor CPU-operates at 2.5x the clock speed of

SUTT N T
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with you. '

Hyou'veget... Thenjuet ...
An writtsh s Mocompile.
CP/M®Programs Usar Astan OP/M emutstion
program s XENIL .
MP/M 8-bit softwere Por? 12 gyt t0 XENIX/UMIX or
: IR . MPYRA-B3 wiiihi e Altos flle
. o .
B rc” M Baan 12 usicag ous MS-DOS
Altos ACS8800 18-bit Poit It gver ¢ your Altos
soRtware - Sartes 568 ¢« an Altos file
: treacter progeain
*Any stucdard MS-508 progrem

the Z80—a fast 10 MHz. It performs 8 and 18-bit signed
and unsigned addition and subtraction in binary or
decimal, and has 18-bit multiplication and division
Instructions.

Unique memeory managsment. The Altos 586 family
uses a proprietary memory management system. This
capability provides for efficient memory management and
utilization, protaction and sscurity neccssary in a
muiti-user environment.



Lamery axprasioa. The Altos 566 cual fioppy con-
figuration Includes 256K B of RAM. All hard disl systems
Include 31ZKB, standard. Every systesn I3 expandable to

Msre data sierage. All B35 systems come with at
least ona tnegabyte of floppy storage. Hard disk modals
are available with 10 MBytas, expandzble to 20 MBytes,
plus a 40 MByts option on Winchester dlsk drives.

Hard digk systems Integrate an inteliigent disk con-
trolier that telies full advantage of higher CPYU spsed and
fest hard ¢isk eccess. The controiler suppllos full track
buffaring, consacutive sector transfers, efficading of cen-
tral proceasor, and enhanced throughput.

Magnetic tape back-up. Mag tape back-up coples
from hard disk give you low-cost insurance for important
flles. The Aitos MTU Series of high-capacity. high- _
performance tape drive provides this optional back-up at
low cost.

Communicate with ether syciems. The Altos
communications option includes an auto-dial, auto-answer
modem, Ethernet Interface, and four additior..i R5-242
ports. One port is configurable for 430KB, two may be
configured for synchronous—-27/80/3780, 3270 or
SNA/SDLC. Aitos communications software supports
asynchronous and synchronous protocols, and provides
networking facilities,
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Characteristics * Proprietary Memory Ma * A/D. D/A
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Floppy and hard disk S%-inch
multi-user systems.

The new Altos Series 5 l‘amlly of microcomputers

The Altos Series S family packs more Partitioned memory prevents con-

data Into a compact, stylish cabinet. tention. Altos’ 5% -inch systems feature

We've integrated our proprietary single a proprietary single board computer

board computer with a choice of two with a 4 kilobyte PROM for Initial pro-

data storage configurations: - gram loading and 192 kilobytes of

 Series S-13D provides two double- dynarnic RAM memory with parity

sided S% -inch minifloppys. each carry- ng.

ing one megabyte. Fleld Upgradable. With the addition Three users can use the system

* Serles 5-5D replaces one minifioppy ~ 0f a disk controlier the twin floppy Mthoth;tscon*zndlng forbg\ce:xo%sach

with a Sk-inch niicro-Winchester disk  (Altos Serles 5-15D) can be converted user has a partitioned

(S megabytes)* to a hard disk model. kilobytes. Another 48 kilobyte block s
' 170 Ports. Both models come with reserved for utility and operating sys-

The bigger capacity of the S%-inch

four seriai (RS-232C) ports and one

tem programs. With this partitioning
Altrs becomes a true multi-user, multi-

Winchester aliows the user to take full paraliel port. One seriai port can be re- c .
advantage ¢f the Z80™'s high CPU configured as a high spced (800 KBits),  tasking computer in which three sepa-
spaed. Either one of these powerful multi-drop network port. another can rate applications can run at the same
systems can handle up to three work be reconfigured for bisynchronous com-  time (L.e. word processing, financlal
stations, And you can't buy a true munication operation. The serial ports planning and accounts receivabie).
multi-user. multi-tasking system for have independently selectable baud Direct Memory Access (DMA) provides
less money. rates. fast disk access speed to give multiple
users data quickly and efficieritly.

Altos Series S-1SD
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Parity Checking automati aily notifies
the user of any problem with RAM in
the system. The dynamic memory cir-
cuit adds a ninth bit to each byte for

_parity checking. The parity bit is
updated with each memory write, then
checked with each memory read. The
user is notified of any RAM errors.

Micro-Winchestar technology offers
greater capacities at lower cost per
megabyte, greater reliabliity and less
maintenance. It is a significant advance-
ment in data storage. Sealing read/
write heads and media away from
external contamination protects data
storage from smoke, dirt and careless
operators. It eliminates the interchang-
ability and misalignment problems
inherent in removable disk drives.

Floppy disk back-up. While micro-
Winchester provides better perfor-
mance, greater rellabliity and bigger
capacity, the disks aren't removable.
For this reason, most users want the
capabiliity to copy important flies and
programs on transportable media.
Using the minifloppy. copies can be
stored for back-up or shared with
other users.

A cicice of three industry standard
operating systems, a wide range of
high level languages, and a selection of
hundreds of application packages adds
up to maximum utility In a smail,

powerful package.

Operating Systems

* CP/M?* Is the Industry's standard, and
most popuiar operating system from
Digital Research, Inc.

o MP/M iI™ Is the multi-user, muiti-
tasking version of CP/M.

¢ OASIS from Phase One Systems, Inc..
is available In single and multi-user
versions.

BCP/M is a registered trademark and ™MIYM Il is a trademark
of Digital Ressarch, Inc,

M780 is a tracemark of Zilog. Inc.

Multi-user 8%-inch based systems

Model Series 5-1SD Serles 5-8D
Number of users 1-3 1—3
CPU ZB0A (4 MHz) ZB0A (4 MHz)
RAM memory 192 KBytes 192 KBytes
Floppy drive type Doutre sided minifloppy Double sided minifioppy
1/0 ports
Serial 4 (RS232C) 4 (RS232C)
Parallel 1 (18 signal lines) 1 (18 signal lines)
Number of drives
Miniftoppy 2 1
Winchester -— 1
Total storage*
Minifloppy 2 MBytes 1 MBytes
Winchester - 6 MBytes
*Disk capacities are specified unformatted.
Altos Serles 5 Hard Disk Upgrade Kits
TO ADD S MB TO THE SERIES 5-15D
Series 5-15D
UK 5 Upgrade
World Hesdquarters
2641 Orchard Park Way. San Jose, California 95134
(408) 948-8700 Telex: 470842 ALTO Ul
Sales Offices
CHICBOO  o.vvevreeerrereerensnraesereneseeneenns (312) 490-1014
DAUES .....oveviiiiiint i ae e (214) 458-2305
NEVIYORK . .oeirinninnininnrnanennaes (914) 681-0102
SENJOSE ....utieieiiiiie e ieaians (408) 948-8700
Washington, DC. .......oviiiieiiiiiaianns (703) 448-9087
CANBOB .. ..ovviireeneeaeceeeeaeenes {416) 864-0740
West Germany (European Headquarters) .......... (089) 871-1071
FrBNCE ... ivieiiintieerniaeanrrasnnetsnonsais (33-1) 772-2682
United KINGAOM  ...ovveeeeieieniiainaenniens 03446 77911
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-Bit Systems
0™-Based, Multi-User Winchester Hard Disk
Floppy Systems

L'. Altos Series Altos Series
UDES MP/M |I™ OPERATING SYSTEM . 5.15D ~ - 55D Altos 580-10
Number Type ot 84" No. of Floppy sV
of RAM Floppy Disk Floppy 1/0 Ports Disk Winchester | Suggested

Medel No. Users Memory | CPU Drive Disks Ser Par Storage Storage List Price

Series 5-150 1-3 192Kb Z80A | Double-sided 2 ) 1 2 Mb - $2.990

Series 5-50 1-3 192Kb Z80A | Double-sided 1 4 1 1Mb 8 Mb $5.490
{ $80-10 1-3 192Kb Z80A | Double-sided 1 4 1 1Mb 12 Mb $6.4%0

CLUDES MP/M || OPERATING SYSTEM ACS8000-15 ACS8000-10, -12 or -14

Number Floppy Disk Type o1 8" No. of Floppy | o
‘ of RAM Controlier Fioppy Disk Floppy /QPorts | Disk Winchester | Suggesteu
} Madel No. Users Memory | CPU Density* Drive Disks Sor Par Storage Siorage List Price
ACS8000-15 1-4 208Kb ZB80A Double Single-sided 2 ) 1 1Mb - $ 499
ACSS8000-10 1-4 208Kb Z80A Double Single-sided 1 8 1 1/2 Mb 10 Mb $ 7.490
} ACS8000-12 1-4 208Kb Z80A | . Double Single-sided 1 8 1 1/2 Mb 20Mb | $8990
ACS8000-14 14 208Kb ZB80A Double Single-sided 1 [} 1 1/2 Mb 40 Mb $10.990

loppy controlier may operate in uither single or double density modes.

5-Bit Systems
086-Based, Multi-User Winchester Hard Disk
nd Floppy Systems

Number Fleppy Disk Type of 8%" No. of Fleppy " '
ol RAM Controller Floppy Dish Fleppy YO Pore Olek Winchester | Suggested
Mede! Ne. Users Memoly | CPU Denelty Orie Disks Sor Por | Storege Slorege List Price
’ 588-10 1-5 512Kb° 8008 Double Double-sided 1 [} - 1 Md 12 Mb $ 7.990
“ memory can be extended to 1 Mb by adding a 512Kb expansion board (RAM U/K-2) to the 5#%5-10.
|
|
| Number Floppy Disk Typeoi8”. | No.ol Floppy L3
| of RAM Coniroller Floppy Disk Floppy 1/Q Porty Disk Winchesler | Suggestes
Medel No. Users Memory | CPU Density Orive Dioks Sor Par | Storege Storage List Pric2
ACS8800-12 1-8 512Kb* 8088 Double Single-sided 1 8 1 1/2Mb 20Mb $12,50"
| { ACS8800-14 1-8 si2vb’ | 8088 Double Single-sided 1 8 1 1/2Mb 40Mb $14500

H mamory can be expanded to 1 Mb by adding a 512Kb expansion board (RAM U/K-1) to the ACS586800-12 or -14. -
: ACS8800-12 or -14

T I )

|
M 1) Prices, product offerings and availability dates are subject to change without notice. L
2) Storage capacities of tloppy disks and Winchester Disks denote unformatted capacities. q



Operating Systems

NOTE: 1) Prices, product offerings and availability dates are subject to change without notice.
2) Storage capicities of floppy disk and Winchester Disks denote unformatied cppnciﬂo'a.

T %817
OPERATING Series §, 880
SYSTEMS Manutecturer orACSS0s0 | ACHee00 500
CFYMe Digital Ressarch, Inc. $200 - -
MM Digital Research, Inc. $300 - -~
MPY/M-28™ Digital Research, Inc. - $ 630 $ 650
OASIS (muiti-user) Phase One Systems, Inc. $850 - -
OAS(S-18 (multi-user) Phase One Systems, inc. - — $1,495°
YENIX™ (UNIX™) Microsoft, Inc, (under license - $ 988 $ 995
RUN TIME from Western Electric)
XENIX™ (UNIX™) Includes: XENIX RUN TIME. C
EXTENDED UTILITIES Compiler, Fortran 77 & major
PACKAGE development utilities - $1.905 $1,005
PICK Pick Systems (Tobe
10-20 Mb systems - -— Announced)
MS™-DOS Microsoft, Inc. — - $ 200*
*Aveliable 2Q '83
200 Seriee 8, 500 0008 18-8IT XENIX
Applications or ACS8000 Price 508 or ACS8S0C Price
-| AMee Exesutive Word Processer” $ 295 $ 208
Alos Exseutive Financial Plenner $ 205 $ 298
ANes Exesuiive Word Procesesr and Financial Planner $ 495 $ 492
Alse Acssuntent**
{includes Aitos Computer Tutor (ACT) and seven accounting modules) §2.495 $2.983 so0 ABS/B8
ANles Dale Rase Manegement Syatam—INFORMIX™ (XENIX only) - $1.600
ARS/S8—ALTOS Business Seiutiens lor 3088 Bacs:i 15-8IT Systems
includes: XENIX/UNIX, user friendiy sheil and CP/M® emulator
Aitos Busincas Basic |1}
ALTOS ACCOUNTANT with ALTOS COMPUTER TUTOR (ACT) - Ali for
and ssven accounting modules $3.990
ALTOS EXECUTIVE WORD PROCESSOR
ALTOS EXECUTIVE FINANCIAL PLANNER .
Altes Pile Manegement System (C-1SAM™) (for XENIX) -— $ 450
* Pisase refer to Altos Executive Word Processur capabilities sheet tor details.
**The Altos Accountant is designed to run only with hard disk systems.
208 Famity 8008 Pamily Doscriphion Price
U/Ks - 8 Mb HO for Series 5-18D and 3-3D $3,980
U/K-10 - 12 M5 HD and HD Controllar (ACS8000-10 & -15) $5.000
U/K-14 U/K-14 8800 40 Mb HD (U/K-14 8800 —ACS8600-12 & -14)
(U/K-14—ACS8000-18, -12 & -14) $7.000
- RAM U/K-1 512 Kb additions! RAM (,\CS8800 only) $1,990
- RAM U/K-2 512 Kb additonal RAM (388 only) $1.990
|Add 2 - Two Sinnle-sided 8-inch drives $2,000
- U/K-10 588 12 Mb HD and intelligent HD Controliar
) 888-10 only $5,000
- NOTE: A maximum of one additional Winchester Disk Drive may be added to aach computer.
Abbrovistions:
MO = Winchester Hard Disk Kb = Kilobytes
U/N = Upgrade Kit: Mb = Megabytes
MU = Muiti-User MTU = Magnetic Tepe Unit




STAND-ALONE MAGNETIC TAPE CARTRIDGE BACKUP UNIT

CAN BE ADDED TO ANY 8-INCH HARD DISK SYSTEM

—Each MTU Cassette will store 17 Mb unformatted

‘Available 2Q ‘83

NOTE: Prices. product otterings and availability dates are subject to change without notice.

Sales Offices

CRICEO ...evveerererrererienicernnnenersenneens.. (312) 4801014
DRUBS ..........ooieniiiiiiiiiiiieranierianianene.. (214) 458-2305
NEWYOrK ....ouviviniinininininerninrreansenene.n. (914) 581-0102
SBIJOSE ...........c.iiriiiiniiiiiieniinainienan.. (408)946-6700
Washington, D.C. ...............cccveevieeennnsn.... (703)448-9087
CANBAR .......ccvovevnireninirerieiarnennineinen.. (416) 8640740
.e.. (0B9)BT1-1071

Wast Germany (European Headquarters) ............
France creieeneiiaieeass (33-1) T72-2662
cevrreesenaresss. 03446 T7911
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o W
Modet No. For Add-ons ta Mode! No. Price
‘MTU-2 For Model No. ACS8000-10, -12 & -14 $2,995
MTU-3 For Model No. ACS8600-12 & -14 $2.99'i
oyl Allos 586 or AC88600

LANGUAGES CP/M or MP/M 11 MP/M-88 XENIX (;‘.:’833;)
Aa1-280™ Aitos Business Basic Il § 495 - - -
Altos Business Basic Il - — £ 495 -
CBASIC™ $ 200 - - -
CHBASIC-88™ (interpreter) - $600 - _
CBASIC-18™ - - $ 750 -
Cc3-80™ $ 500 - - -
MIGROSOFT BASIC™ $ 350 - - -
MICROSOFT BASIC COMPILER™ $ 395 - $ 300 $500°
MICROSOFT BASIC-86™ - $600 $ 750 $350°
MICROSOFT COBOL $ 750 - - $750°
RA/M COBOL™ S 750 $995 $ 995 —
R/M COBOL™ (RUN TIME ONLY) $ 275 $400 - —
Cis coeoL™ $ 850 $850 - -
Level I CIS COBOL™ - - $1,600 -
MT +« PASCAL™ S 475 $600 -~ —
MICROSOFT PASCAL-86™ — — - $750°
MICROSOFT FORTRAN-80" $ 500 — - —
MICROSOFT FORTRAN-86" - - — $750°
SOFTBOL™ COMPILER $2.500° - $2.500° -
(DIBOL 11 COMPATIBLE) {CP/M only)
SOFTBOL (RUN TIME OMLY) $250 (CP/M only) — $ 250 -

16-8I1T
COMMUNICATIONS: 8-8iT KENIX only
ETHERNET™ (ALTOS implementation) (ACS 8600 only)
Controller chassis and UNET™ software. Transceiver
not included. - $2.500
ALTOS-NET™ (588 only)
Local inter-Aitos network. (High speed twisted pair) - $ 2085
ASYNC —Altos Asynchronous Communications Package $150 -
SYNC —Altos 27803780 18M BiSynchronous Package $500 S 500°
ALTOS 3270/3276 —1BM Cluster Terminal Controlier/Emulator $750 $ 750°

WORLD HEADQUARTERS
2641 Orchard Park Way, San Jose, California 95134
Teiephone (400) 948-6700
Telex: 470842 ALTO Ul q

353-43 283


http:ALTOS.NET

b preducts, .

Cipher's Microstreamer tape drive is
the ideal data starage device for a wide
varle;y of applications, including: backu&
and file organization for Winchester dis

input/output, archival storage, and real-
time data generation for COM and
graphics.

Automatic loading of the tape reel
ensures smooth, easy operation and con-
tributes to Microstreamer’s design simplic-
ity. With this special autoload feature that
threads the tape automatically once the
reel has been inserted, Microstreamer
delivers a powerful product advaritage
that minimizes operator training and ex-
pands reliability. And Microstreamer's auto-

“load operates on any size reel of tape,
fram 7 inches to 10.5 inches.

Microstreamer’s two speeds of op-
eration {25 and 100 inches per second}
provide users with maximum flexibility.
The Icwer 25 ips speed operates on
software for traditiona! start/stop appli-
cations, and speeds can he switched
easily without having to be at load point
when requiring 100 1os for high-speed
applications.

A large storage capacity of up to
46 megabytes of unformatted data on
a standard, readily available 10.5-inch,
2400-foot reel of 1.5-mil. tape makes
Microstreamer the perfect backup device.
And on 1-mil. tape—which Microstreamer
also readily accepts—the drive can store
up to 61 megabytes of unformatted data.

Microstreamer’s simplified
mechanical design eliminates the need
for large, complex rack spaces, and its
unique, compact horizontal construction
~only 8.75 inches high~—allows the tape
drive to fit easily and unobtrusively into
even the smallest of spaces.

"A key component in Microstreamer
performance is its microprocessor intelli-
gence. The tape drive’s Z-80 microprocessor
increases data reliability by implementing
diagnostics efficiently and by handling
all other data storage and drive func-
tions with ease and precision.

The Microstreamer dumps 46
megabytes in 4.8 minutes and rewinds
the tape at an average speed of 180
inches per second which makes a perfect
partner for today's Winchester disks.

Cipher’s Microstreamer 2 provides
up to 92 megabytes of storage at the
higher density of 3200 bpi at 50 inches
per second, while still providing the
ANSI/IBM standard 1600 bpi at 25 and 100
ips speeds. This model provides users with
a higher storage capacity for backup appti-
cations and with a basic 1600 bpi ANSI/
IBM interchange device—all in one unit.

Both modeis of Cipher’s Micro-
streamer are available in
either a rack-mounted or a
free-standing, desk-top
cabinet design. This
optional cabinet feature
offers an attractive alter-
native where rack space
is not available.

|See reverse side for
complete specifications
and information on
built-in diagnostics, serv-
iceability, and reliability.}

F880C
Mlcr@streame i

1'ape mlve

- O tully automatic loading

O 25 1ps for transactlonal.
applicatlons and slow-speed streamlng

O 100 ips for high-speed
streaming disk dumps

O large storage capacity _
O fully ANS! and IBM compatible
O bulit-In dlagnostics

(] compact size of 8.75 inches in
height

[0 simple mechanics

[0 microprocessor electronics
[ high speed data transfer
(10 high data relizbliity

[ low cost

[0 serviceability and rellabllity
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10.5" {26.67cm) dia
8.5" (21.59cm) dia
7" {12.28¢cm)] dia

Phase encoded (PE)
ANS! and IBM compatible
9 Track— 1600 cpi {63 CPmm)

Streamigg Applicauons
100 ips
Traditional Applications
25 ips
Rewind Speed
180 ips
Instantaneous Speed Variation
=2% max of long term
Low Speed Variation
=1% of nominal

25 ips
Read 40 milliseconds
Write 40 milliseconds
100 ips
Read 240 milliseconds
Write 240 milliseconds

Width
0.5 inch [1.27cm}
Thickness
© 1.5 mil {0.038mm)
Tension
70z. nominal {198 .S grams)

Computer grade

ANS! x 3.40-1976
Head ‘

Hard Surfaced
Tape Cleaner

S2pphire

Operatmg Temperature
2-378°C
Relative Humidity

15-95% noncondensing

0-7500 k {2286m)
0-10.000 ft {3048m) optional .

Mounting
_ Standard EIA Rack

Height
" 8.75" (22.2cm)
170" (43.2cm)

Depth, from mounting surface
22.0" (55.9cm)

Depth, overall
245" 62.2cm)

Ve

ght
80 Ibs {36.4kg)

Electronics
Sllicon solirl state low
wer Schottky, TTL &
MOS Microprocess or
Interface
Formatter compatible
interface (TTL low true}

ower
100, 120, 220. 240 VAC
+10, ~15%, 49-61H2
250 watts max

Regulatory Safety

UL approved
CSA approved as a
recognized component
Meets FCC requirements

46 megabytes of unformatted data

5.500 hours of use

S
Recording Mode
9 Track— 3200 cpi {126 CPmm)
Tape Velocity
50 ips
Nominal Data Access Time
50 ips .
Read 120 millisecond
Virrite 120 mitliszconds
Transfer Rate
160 kilobytes/ sec
Capacity '
92 megabytes of unformatted aata

Physical Size

keight
10.59" {26.90cm)
Width

19.88" {50.49cm)

Depth
26.94" (68.43cm)
Weight
15 lbs (6.825kg)
without streamer
95 lbs {43.225kg)
with streamer (total weight)
Cable Definition - :
cabie is supplied

- Regulatory Safety

© UL listed
CSA cactified
Meets FCC requirements

10225 Wiilow Creek Road
San Diego, California 92131 "
Telephone: (714) 578-9100

- TWX:910-335-1251

Cipher's Microstreamer tape drive

features built-in diagnostics, wiiich

.-automatically self-tests its circuits every
time you turn on the power. Aiso,
powerfui set of selectable diagnostics—
with a comprehensive fault isolation
guide—greatly assists the service engineer
in fault isolation. :

Easy access is provided to any part
of the drive without having to remove
the Microstreamer from the rack, thus
simplifying serviceability. Microstreamer’s

" single-board circuitry reci.es the parts
count and eases assembly and mainte-
nance. The drive's simple design and
construction gives Microstreamer an MTTR
{mean time to repair) of 15 minutes,

_ thetebg enhancing reliability.

uilt-in diagnostics, serviceability,
and reliability are features that make
Microstreamer the most cost-effective
stc:age medium on the market today.
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HE,CORVUSCO




he essence of the personal computer 2
revolution is individual access to
computing power at an affordable price.
Particularly when linked with a Corvus locul
network, personal workstations in the office
automatior. environment combine the benefits of
distributed processing with the responsive
interaction of a powerful local computer.

The Corvus Concept™ keeps this revolution
alive and extends it into the next generation. It
combines the latest in hardware with innovative
software to function either as a versatile
workstation in the Corvus Omninet™ local area
network or as one of the most powerful stand-
alone computers on the market today.

This new generation workstation is available
now to help increase productivity in Fortune 1000
companies, small businesses, professional offices,
and education.

Lo

Network ready, each Corvus
has a built-in
Corvus Omminet interface.
Adding a workstation to the
nelwork is as easy as
connecting a stereo speaker.










”.

unctionally designed, easy-to-use software
is vital to making the office of the future a
reality today. Corvus has met this need with
software that includes: EdWord™, a fast, powerful
word processing system o Corvi:s LogiCalc™, an
electronic spread sheet for planning and
forecasting o Pascal and FOR compilers
for compatibility with existing Ei'ograms and
eneration of new software in these popular

§ua es 0 Full featured operating system with
multiple window capability o New Corvus
software, including electronic mail, accounting,
data base manager, and several others now are in
preparation.
EdWord Word Processor

EdWord text editing and word processing

system was designed by Corvus to take
advantage of the full power of the 68000
microprocessor and full-page Concept screen. It
incorporates several features not found in
personal computer word processing programs
or even on some dedicated word processors. In
many ways, EdWord represents as much of a - G R
jump ahead in word processing software as the  FEEEES HSE
Concept itself does in personal workstations.

44

EdWord includes all the standard word
processing features such as automatic word
wrap, paragraph adjust with hyphenation, page
numbering and centering, right margin
justification, insert s.nd delete, cut and paste,
and a host of other:i. One of its most unique
features is:

Time Travel Editing™:

A first for personal workstations (and not
even available with most dedicated word
processors) is EdWord’s undo/redo feature. It is
totally forgiving, making it ideal for the new or
occasional user. Time travel lets you undo not
only the previous edmng action, but all
Breceding ones as well, back to the original.

urthermore, you can reverse the undo with
redo, going forward again through each of the
edits, to returr to the latest version. Undo/redo
creates a threaded audit trail much like a
sophisticated data base manager.

10!



Corvus LogiCaic
This advanced electronic spread sheet

program offers all the features of the most

pular spread sheet programs and then some.

y taking full advantage of Concept hardware, it

can present a full 13 columns of data on the
display in the landscape orientation, thereby
letting you view an entire year's budget at one
time. Advanced Corvus LogiCalc features
include variable column width and variable
decimal precision on a column by column basis
as well as the capability to process logical
functions as well as mathematics.

Corvus, Corvus Systems, The Corvus Concept, Personal Workstation, Corvus
OMNINET, EdWonr Time Travel Editing, and Corvus LogiCalc are

trademarks of Corvus Systems, Inc.

Selectric is a registered trademark of International Business Machines Corporation.
LogiCalc is a trademark of Software Products Intemnational.

/

Multiple Windows

1%1'3 feature is like having several CR1’s or
displays on thc same screen. It allows portions of
several documents, graphs, or charts to be
viewed simultaneously. For example, you might
be writing a letter and decide to add a graph to
the text. You simply end the word processing
operation and open a new window on the
screen. Then you calculate and plot the data,
finally inserting the graph into the text at the
appropriate spot.
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Multiply The Power of Your
Applel

ith the latest Winchester disk
system technology from Corvus
Srystems, you can give your Apple
Il computer the power and speed it
needs for today’s demanding com-
puter applications. With such fea-
tures as thin-film plated media and
superior head-positioning sys-
tems, the Model 6, Model 11 and
Model 20 all offer the advantages
of our comipact, quiet 5%4 inch de-
sign. With all these systemes, you
can include the field-proven Cor-
vus MIRROR?® video tape backup
%stem for simple, cost-effective

inchester backup.

Built-in Expandability

Corvus designs all its products
with your future needs in mind.
You can start with a single disk
system, and as your needs grow,
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let additional computers share the
disk and peripherals by means of
the Corvus OMNINET™ or Multi-
plexer local area networks. These
systems allow more than 60 Apple
Il or other brands of computers to
share the disk system as well as
printers and other peripherals. If
on the other hand, you need more
data storage capacity, you canadd
on more disk systems. No matter
where your data storage and distri-
bution needs may lead, you'll be
able to get there with Cervus. Your
Corvus dealer can show you how.

Reliable Winchester Technology
The Corvus line of 5% inch
Winchester -*"sk systems setc new
standards for reliability. Thin-film

lated media on the Model 11 and
odel 20 allow greater bit densi-
ties without sacrificing data integ-
rity. The sealed environment

"",CORVUS SYSTEMS _

(5

keeps dust, smoke, and other par-
ticles from reaching the disk sur-
face, and an automatic spindle
brake protects the drive during
shipping and handling. The Cor-
vus intelligent disk controller in-
sures rapid, reliable data transfer
with such features as read-after-
write verify, automatic error re-
tries, transparent formattinﬁ with
CRC {Cyclic Redundancy Check)
Error Detection, and high-speed
data transfer using DMA (Direct
Memory Access). Corvus disk
systems require no preventive
maintenance.

Corvus Software

Corvus provides all the soft-
ware you'll need to surport Apple
DOS 3.3, Apple Pascal, and Apple
CP/M. You can put data from any
or all of these operating systems
on a single disk system by dividing
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the disk space. The DOS 3.3 inter-

face treats the disk system as mul-

tiple images of a standard diskette,
and the DOS commands normally

used to check volitmes can be used
with Corvus software to specify

{Systemp forthg,

can even configure a system with
volumes of up to 10 megabytes in
size, up to a limit of 50 megabytes
total. Corvus also provides several
utilities for disk diagnostics, con-
troller code update, and operation

which volume to access. More of the Corvus MIRROR.

than 130 separate volumes (up toa .

limit of 20 megabytes) can be on (C)ther Corvus Compatible
omputers

line at one time, and any of them
can be write-protected at wiil.

The Apple Pascal interface
allows you to create volumes of
varying size on the system, and
you can mount up to six of them at
one time. The convenience of hav-
ing several volumes on line of up
to 20,000 blocks each cannot be
overestimated. Best of all, this
large increase in storage capacity is
completely transparent to the op-
erating system. If you wish, you

When you pick a Corvus Win-
chester disk system for your Apple
II, you're in good company. Cor-
vus makes network-ready Win-
chester disk sysicms for most pop-
ular microcomputers, and we’ve
been at it longer than anyone else.
In addition to the Apple I, the list
of Corvus com atibf‘es includes the
IBM Personal Computer, ApplellI,
TRS-80 Models 1, II, and III, Xerox
820 and 820-11, Zenith Z89/90, NEC

PC-8000, Atari 800, Osborne 1,
and such 5-100 Bus computers as
Vector Graphic and North Star.
And of course, all Corvus disk sys-
tems connect to the revolutionary
new Corvus Concept™ personal
workstation. Ask your Corvus
dealer for details.

Service
All Corvus disk systems come
with a six (6) month parts and la-
bor warranty. Warranty extensions
of up to 24 additional months are
available at a reasonable extra cost.
If your Corvus disk system should
ever require service, you can take
it to one of our Authorized Service
Centers throughout the world. In
addition, on-site service is avail-
able in some areas. Check with
your Corvus dealer for availability
in your area.

MODELNUMBER MODEL6 MODEL11 MODEL20 PHYSICAL DIMENSIONS MODEL, 11,and 20
Capacity {megabytes) Height (inches/centimetres) 5.7:/14.6
Unformatted 6.7 14.0 21.0 Width {inches/centimetres) 12.0/30.5
Formatted 5.7 12.1 18.4 Depth (inches/centimetres) 15.0/38.1
Disks 5 3 ENVIRONMENTAL SPECIFICATIONS
Data Surfaces 4 6 Temperature {°F/°C)
Tracks per Operating 50° to 120°/10° to 50°
Surface 144 306 306 Non-Operating —-40°t0 140°/ -40°to
Diameter o 60°
linches/ - Variation . 18°/10° per hour
centimetres)  5.25/13.3 5.25/13.3 5.25/13.3 Humidity (non-condensing|
Operating 10% to 80%
PERFORMANCE MODELG6 MODEL11and20 Non-Operating 10% to 90%
Access Time (milliseconds) Altitude, Operating
Minimum 43 29 (feet/metres) - 1,000 to 10,000/
Maximum 240 135 -3051t03,050
Average 125 72 .
Average Latency Time POWER REQUIREMENTS
(milliseconds) 6.25 8.33 Voltage 100, 120, 220, or 240 volts
Disk Rotational Speed (selectable)
{RPM) 4,800 3,600 . 50/60 Hz, single phase AC
Peak Transfer Rate Typical
(kilobytes/second) 960 687.5 Consumption 150 volt amperes
Appieis a tegistered trademark and Apple Pascaits 2 trademark ot TRS-MV s 2 teguntered tradematk ot e Tandy Corporalion Nurth Staris a tradematk cr North Star Computes. o
Apple Computer. Inc Xerun s a regintered trademark and 820 and A2t ate trademarks af the Coaryus MIRROR (patent pending) is a registered trademark ot Corvus
CP Mas a reistered tradvmark ot Dagetal Research. [ne Leron Lorporation Suatems Ine
1BM v 2 regastered trademark uf [nternationad Business Machines Atariis d registered trademark and Atan M) s o trademark of Atan fne Corus CAININLT Convus Concept Corvus, and Corvis Systems are
Corporation Oshorae §is & irademark of the (hborne Computer Carporation trademarks of Corvus Syatems Ino

*
*
**

CORvus SYS l EMS Curvus Svstems, Inc. reserves the nght to change specifications witho. t notice or obligation.

2029 O’Toole Avenue, San Jose, California 95131
Telephone (408) 946-7700
TWX910-338-0226 Telex: 278976

\Qg
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Set Your IBM PC Free With a
Corvus Winchester
Free your IBM Personal Com-

puter from the restraints of its
diskette drives with Corvus Wia-
chester disk systems. The Model 6,
Model 11, and Model 20 combine
the latest in 5% inch Winchester
technology with the experience

ained from supplying tens of
thousands of Winchester disk sys-
tems to microcomputer users
around the world. All Corvus disk
systems can be supplied with our
MIRROR?® Winchester backup sys-
tem for economical backup and
archival storage. Corvus disk sys-
tems are also network ready, otfer-
ing an easy growth path as your
needs expand.

: ***CS

The Disk System That
Stays With You '
As your data storage and com-
munication needs expand, your
Corvus disk system can expand
with you. Because it’s always net-
work-ready, you can connectittoa
Corvus OMNINET™ or Multi-
plexer local area network. These
networks let more than 60 comput-
ers of the same or different brands
share the disk system, printers,
and other peripherals, and pro-
vide inter-computer communica-
tion. No matter where your needs
may take you, you can’t outgrow
your Corvus. ‘

Proven Technology at Your
Fingertips »
orvus 5% inch disk systems
set new reliability standards for
mass data storage devices. Thin-
film plated media on the Model 11
and Model 20 allow greater bit
densities without sacrificing data
integriéy. The sealed environment
keeps dust, smoke, and other par-
ticles from coming in contact with

~ the read-write heads or the mag-

netic media. The built-in cooling
fan and conservatively rated
power supply help to assure hours
of trouble-free operation. And the
field-proven Corvus disk control-
ler uses its own microprocessor to
insure rapid, reliable data transfer




with such features as read-after-
write verity, automatic error re-
tries, transparent formattmﬁwuh
CRC (Cyclic Redundancy Check)
Error Detection, and h1g¥\ -speed
data transfer using DMA (Direct
Memory Access). Corvus disk sys-
tems have proven to be so reliable
that they require no preventive
maintenance.

Disk System Software
Corvus provides all the soft-
ware you will need to use your
disk system with the IBM Personal
Computer. You receive drivers for
PC-DOS 1.1 as well as a linkage
rogra'n that attaches itself to this
Total compatibility with all
PC-DOS commands and utilities
allows you to use your existin
programs with little or no modifi-

cation. Corvus also provides sup-
port for Pascal IV.0, as well as
several utilities for disk system
agnostics, controller code
I\/F ate, and operation of the
IRROR storage backup system.
All software and utilities programs
are supplied on 5% inch, single
sided single density diskettes.

Other Corvus Compatible
Computers

Back in 1979, Corvus pioneered
the Winchester disk system for mi-
crocomputers, and over the years,
the name “Corvus” has come to
mean ‘“mass storage.” Today, we
make Winchester disk systems for
most popular microcomputers,
and we’ve made more of them
than anyone else in the world. In
addition to the IBM Personal Com-

Euter, the list of Corvus compati-
les includes Apple Il aind 111, TRS-
80 Models I, I, and III, Xerox 820
and 820-11, Zenith Z89/90, NEC
PC-8000, Atari 800, Osborne 1,
and such S-100 Bus computers as
Vector Graphic and North Star.
And of course, all Corvus disk sys-
tems connect to the revolutionary
Corvus Concept™ personal
workstation.

Service

All Corvus disk systems come
with a six (6) month parts and la-
bor warranty, and warranty exten-
sions of up to 24 additional months
are available. Service is available at
any one of our Authorized Service
Centers around the world. In addi-
tion, on-site service may be avail-
able in your area. Ask your Corvus
dealer for details.

MODELNUMBER MODEL6 MODEL11 MODEL20 PHYSICAL DIMENSIONS
Capacity [megabytes) Height {inches/centimetres) 5.75/14.6
Unfcrmatted 6.7 14.0 21.0 Width {inches/centimetres) 12.0/30.5
Formatted 5.7 12.1 18.4 Depth {inches/centimetres) 15.0/38.1
Disks = ) 3 ENVIRONMENTAL SPECIFICATIONS
Data Surfaces 4 6 Temperature {°F/°C)
Tracks per Operating 50°to 120°/10° to 50°
Surface 144 306 306 Non-Operating -40°to 140°/ -40° to
Diameter o 60°
{inches/ Variation ' 18°/10° per hour
centimetres)  5.25/13.3 5.25/13.3 5.25/13.3 Humidity {non-condensing)
Operating 10% to 80%
PERFORMANCE MODELO6 MODEL 11 and 20 N()n.Operating 10% to V0%
Access Time {milliseconds) Altitude, Operating
Minimum 43 29 {feet/metres) - 1,000 to 10,000/
Maximum 240 135 -305 t0 3,050
Average 125 72
Average Latency Time POWER REQUIREMENTS
(milliseconds) 6.25 8.33 Voltage 100, 120, 220, or 240 volts
Disk Rotational Speed (selectable)
(RPM) 4,800 3,600 . 50/60 Hz, single phase AC
Peak Transfer Rate Typical
(kilobytes/second) 960 687.5 Consumption 150 volt amperes
IBM i3 4 regastezed trademark and PC DOS vs 2 trade name of Xerun gs g registered (rademark and 420and £20:0F are trademarks ot the North Star 1y a trademark of North Star Compuiers, Ing
Inteenational Business Machines Corporshion \eros Lurpuration Corvus MIRROR (patent pending) i 3 segistered teademark of Carvis
Apple1s a registered trademark ol Apple Computer Inc Alari s a regstered trademark and Atan 4N s 3 teademark af Alan. Ine Systems, In¢
TRS-80is a registered trademark ot the Tandy Cotpuration Ohbarne §1s dirademark of the Osborae Compuler Corputation Corvus OMNINET Convas Concept Corviiy aiid Corvus Sestenis e

MODELG, 11,and 20

tademarhs ul Corvus Systems Ing

CORvus SYS l EMS Corvus Systems, Inc. reserves the right to change speaibcations without notice or nblu,.mun

Printed in U.S.A.—11/82--710C-02085

2029 O'Toole Avenue, San Jose, California 95131
Telephone (408) 946-7700
TWX910-338-0226 Telex: 278976



CORVUS OMNINET
FOR THE IBM PERSONAL COMPUTER

Corvus OMNINETT“‘the advanced local area network for microcompu-
ters, 1s 3just the tool you need to expand the performance and
versatility of your IBM PCs. Instead of working as isolated. stand-
alone computers, your PCs can be turned into an integrated network of
workstations. Using the network, workstations can share files.,
Corvus Winchester disk mass storage systems. printers, and other
peripherals.

WHY CORVUS? :

These days, a number of companies are planning to offer a
network for the IBM »PC. So. why go with Corvus? Simple. We're the
leader. We've been at it longer than just about anyone else in the
business. There are far more microcomputers (more than 25.000)
connected to Corvus network systems than to any other brand of
system. And we aren't just planning networks for the PC--we're
shipping them.

WHY IS CORVUS SO POPULAR?

Corvus is known the world over for bringing state-of-the-art
technology to the market at an affordable price. We established the
market for Winchester disk systems for microcomputers back in 1979.
We offered our first local area network in 1980. And we started
shipping Corvus OMNINET in 1981. With almost three years of local
area networking experience, we have the proven components you need to
make a reliable, affordable network. '

HOW DOES OMNINET WORK? ,
OMNINET uses simple twisted pair cable to connect microcomputers

to each other and to shared disk systems and printers. The OMNINET
transporter card plugs into any available expansion slot in your IBM
PC., and a simple tap cable connects it to the OMNINET network.
OMNINET uses a "bus topology", which simply means that you can add
stations anywhere along the network by just tapping into the network
"trunk" wire. And, you can do it yourself when the time comes,
because there are no bulky or expensive coaxial cables to run or tap
into. You can make your OMNINET network up to 4.000 feet long.

Almost all OMNINET networks share a Corvus Winchester disk mass
storage system. Available in three models, these systems can offer
. you the storage capacity of more than 100 standard IBM single density
floppy diskettes.  With the sophisticated Corvus Constellation®
network management software, you can also share programs, send files
between workstations, and send files to a single printer from any
. station on the network. With Corvus OMNINET. you can even put other.
brands of computers, like the powerful Corvus CONCEPT ™ personal
‘workstation, on the same network. :

103



WHAT DOES ALL OF THIS COST?

Here's the best news of all. Corvus OMNINET is affordable. At
around $500. the .OMNINET transporter card for the IBM PC is only half
the cost of other brands of network connections. With a Corvus Model
6§ Winchester disk system and an OMNINET disk server, a complete two
station network costs less than $4,500. As you expand. you can add
more than 60 additional stations to the network for just the cost of
an OMNINET transporter card. You don't have to stop after 15 or 20
stations to add another expensive piece of network hardware. That's
just one more reason to go with Corwvus OMNINET. It's the emerging
industry standard in cost-effective, high-performance networks, and
the field-proven answer to your IBM PC networking needs.

CORVUS OMNINET SPECIFICATIONS

TOTAL NETWORK LENGTH: AVAILABLE WINCHESTER DISK
4,000 feet (1.219 metres) MASS STORAGE SYSTEMS:
Corvus Model 6 (5.7 mb)
NETWORK TRANSMISSION MEDIUM: Corvus Model 11 (12.1 mb)
RS-422 twisted pair cable 4 Corvus Model 20 (18.4 mb)
DATA TRANSMISSION RATE: AVAILABLE NETWORK BACKUP:

1 megabit per second (mb/s)
Corvus MIRROR® Video Tape
Winchester backup system
TOTAL NODES PER NETWORK SYSTEM:

Up to 64

Corvus Systems reserves the right to change specifications
without notice or obligation.

---------v;—---—-——--—--—-—--—----———--——-—-—-——-—"-

IBM is a registered trademark of International Business Machines
Corporation.

Corvus, Corvus OMNINET. Corvus CONCEPT. and Corvus Systems are all
trademarks of Corvus Systems, IncC.

Corvus MIRROR (patent pending) and Corvus CONSTELLATION are registered
trademarks of Corvus Systems. Inc.

CORVUS SYSTEMS. INC.
2029 0O'Toole Ave.
San Jose. CA 95131 : 1)\
(408) 946-7700 VQ

Printed in USA
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Backup Securih{ copy anentirediskorapartofa ~ Automatic Operation
The Corvus OR®letsyou disk. The host computer handles With the Remote option, the
copy data from a Corvus disk onto  four commands: Backup, Restore, ~ MIRROR can operate the Pana-

inexpensive video tape cassettes  Verify and Identify. sonic NV 8200 vsithout operator in-
using a standard video cassettere- pBgckyp  transfers data from disk tervention. The MIRROR creates
corder. Within minutes, you can to tape. backup copies on cassettes auto-
transfer the zntire contents of any  Restore  transfers data from tape  Mati ly at the end of a work
Cor%rus disk onto g tcal?e ca?sette. to disk. period.
his creates a backup of your i

data on aremovable melc)liug\. Verify gf,t,;“j g;::&g:? ures lntgll{‘lgel n[IRt CR°3E?,';§§ :}l:edigt?ﬂi-
‘The MIRROR Creates a Reflection [dentify identifiestheimageon  gent controllerin the Corvus disk,

The MIRROR lets you create a the tape. making it compatible with all
perfect reflection of yourdataona [ gw-cost Archival Storage Corvus products. This interface
video tape cassette. This exact im- The MIRROR provides a means ensures compatibility with future

age is made by the MIRROR's con-  of creating efficient and inexpen- Corvus systerr:a as well as the com-
trolling program that functionsas  gjye archival storage for large data- puters currently interfacing wi'h
anintelligent interface between  pages. The video cassettes allow orvus disks. These include Apple
your Corvus disk systemand the ¢, quick and easy retrieval of files. Il and III, IBM Personal Cz:nputer,
video cassette recorder. Software Xerox 820, TRS-80—!aodels |, II,

ir. the host computer allows you to and III, NEC PC8001, S-100 Bus,
Zenith Z89/90, the Atari 800,
Osborne 1, and others.

"+ CORVUS SYSTEMS
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" This disectory provides a sampling of
the suitivare programs which carn be
used with the Corvus Winchestcr Hard
Disk Drives. Most of the non-copy
protected software writtes: o run urndler
the CP/M, TRSDOS 2.0 for TR5-80 MODII,
NEWO0S/80 ver. 2.6, Apple DO5 1.3 and
Apple Pascal operating systerns wili load
easily froma ﬂop%ly disketie and run on
the Corvus Hard Disk. Scine software
&aackages that are copy prciected, like DB

ster, will reside in the ficppy drive

while utilizing the increased storage
capacity and access speed of our hard
disk drives in the storage and retrieval of
data. -

The software packages whose names are
followed by three asterisks “***” have
special hard disk versions avaiiabile.
Many of these hard disk versions have
extra convenience features adcded to take
advantage of the vastly increased access
'speed and mass storage Krovided by the
* Corvus Winchester Hard Disks.

The followiny software packages listedin

this directory I::.ve been verified by
computer dealeis and Corvus Hard Disk
users to be Corvus compatible.

Réspomibiliﬂes Statement

‘These software programs were developed |

by independent software suppliers. Each
, surplier is solely responsible for its

software and support services. Corvus
Systems is not the manufacturer or co-
developer of such acftware or support.
Corvus Systems disclaims any and all
liabilities for and makes no warranties,
expressed or implied, with respect to this
software. Distribution of information
concerning this product does not -
constitute endorsement of the product,
the supplier, or support services. The
customer is responsible for selection of
the software it purchases.

_Appla, Atari, IBM, Xerox, Zenith, NEC, Commodore, and
are trademarks of their respective corporations.

: tnatrndemark of Tendy Corp., mdmrbnln isa

. temdemark of ixtartec Duta Syscems. o



LogiCalc

Financial modeling system with variable
columns. What-if processing includes
conditional expressions and report
generator. Integrated with other SPI
packages. Apple Il & IBM PC/UCSD
Pascal 4.0. Available from: Software
Products International, 10343 Roselle St.,
Suite A, San Diego, CA 92121. Phone: (714)
450-1526.

Micro B55/Finance
Financial modeling package that provides
budgeting, financial planning, and

analysis with report generator and color

graphics. Apple IlPascal. Availabie (rom:
Addison-Wesley Publishing Company, Jicob
Way, Reading, MA 01867. Phone: (617)
944-3700.

Desk Top Plan

Financi- . analysis/modeling package.
Less interactive than VISIcalc but includes
areport writer. Apple [II/SOS. Available
from: Personal Software, 2895 Zanker Road,
San Jose, CA 95131, Phone: (408) 946-9000,

SuperCalc

Electronic spreadsheet for planning and
forecasting. CP/M cornpatible systems.
Available from: Sorcim Corporation, P.O.
Box 32505, San Jose, CA 95152. Phone: (408)
727-7634.

DB Master***
Very popular data base built for quick and
easy access to large amounts of data.

- Apple IVDOS 3.3. Available from:

Stoneware, Inc., 50 Belvedere St., San Rafael,
CA 94901. Phone: (415) 454-6500.

Data Dex***

Powerful data base for up to 50,000
records. Screen and report formatter as
well as data entry integrity check. Apple
I/DOS 3.3, Applesoft Basic. Available
from: Information Unlimited Software, Inc.,
281 Arlington Ave., Berkeley, CA 94707.
Phone: (415) 525-9452.

DataKE% yoi**
Data M: 'rme- il ?mck and simple
access o up to 0 dala iles. Apple IV/

D05 3.3, Applesoft Basic. Available from:
ESP Computer Resources, Inc., 9 Ash Street,
Hollis, NH 03049. Phone: (603) 465-7264.

The Data Reporter***

General purpose data base with report
generator and a plotter/analyzer for
statistical analysis and the production of
graphs. Apple II/DOS 3.3, Applesoft
Basic. Available from: Synergistic Software,
5221 120th Ave., S.E., Bellevue, WA 98006.
Phone: (206) 226-3216.

CCA Data Base Mariagement System***
Simple first-time-user data base. Apple I/
DOS 3.3. Available from: Ledgerton
International, 23422 Lyons Avenue, Newhall,
CA 91321. Phone: (805) 254-0556.

TDM (The Data Machine)

General data management system for
large files. Calculates time between dates.
Apple II & [I/UCSD Pascal. Supports
multiple users. Available from:

Pascal Systems, Inc., 830 Menlo Avenue,
Suite 109, Menlo Park, CA 94025. Phone:
(415) 321-0761. '

Flexware***

Powerful menu-driven relational
database/apglications program generator.
Supports multiple users. Apple 1 & III/
UCSD Pascal. uvailable from: Micro
Financial Systerits, 1504 East Valley Blvd.,
Industry, CA 91746. Phone (213) 961-0237.

LogiQuest I11

Mutlti-file relational database ircludes
capabilities to restructure files, define
automatic queries, and full report
generator. Apple Il & IBM PC/UCSD
Pascal 4.0. Available from: Software
Products International, 10343 Roselle St.,
Suite A, San Diego, CA 92121. Phone: (714)
450-1526.

Versa Form***

Forms writer for producing invoices,
quotations, purchase orders and other
documents. Appie i} & HI/USCD Pascal.
Available frony: Applied Software

- Technology, 15355 Greenwood Road, Monte

Sereno, CA 95030. Phone: (408)
354-4689.

DBASE 11

Full data base functions including the
ability to define menus and screens—
some programming experience.

CP/M coinpatible systems. Available

from: Ashton-Tate, 9929 West Jefferson,

Culver City, CA 90230. Phone: (213, 204-5570.

FMS-80

Data base management—use - definable
screens, math functions. CP/M
cornpatible systems. Available from:
Systems Plus, Inc., 1120 San Antonio Rd.,
Palo Alto, CA 94303. Phonte: (415) 969-7047.

Data Star

Forms entry and display system that is
part of the MicroPro line of software,
CI’/M compatible systems. Availzble
from: Micropro Intzrnational, 1253 Fourth
St., Suite 400, San Rafael, CA 94901. Phone:
(415) 457-8990.

Profile

Simple file system capable of 97 files, five
screes: znd! five print forinats per file,
merge capability with Scripsit. TR5-80
MGCD | & il NEWDGS 80 ver. 2.0, TRS-
20 MOD II/CORDOS. Available from:
Radio Shack, Division of Tandy, Fort Worth,
Texas 76102. Phone: (817) 390-3011.

\\\\k |



GENERAL aC0CUNTING

. Accounting Plus IT*** :
Accounting package for the Appleli.
Includes G/L, A/P, A/R, and Inventory
with Purchasing. Apple [I’'DOS 3.3,
Applesoft Basic. Available from: 5ysiems
Plus, Inc., 1120 5an Antonio Road, Palo Alto,
CA 94303. Phone: (415) 969-7047.

Business Accounting Package***
Performs accounting functions with a
package of nine Interactive Modules—
G/L, A/R, A/P, Inv. Bankirg, Disburse-
ments, Payroll, Fixed Assets, Order
Processing. Arple I/DOS 3.3, Applesoft
Basic. Available from: GOCI, 7710 Com-
puter Ave., Suite 115, Edina, MN 55435.
Phone: (612) 835-4271.

Retail Management System®*** .
Interactive A/R, A/P and Payroll. 2800
items; no overflow between volumss.
Apple I, Applesoft Basic/DOS 3.3.
Availabic from: Irving Computers,

1704 W. Irving Blud., Suite 4, Irving

TX 75061. Phone: (214) 254-6850.

Payroll Manager

Payroll system—280 empioyees/volume.
Applesoft Basic, Apple I/D0S 3.3.
Available from: Computer Research,

1379 S. Main St., Salt Lake City, LT 84115.
Phone: (801) 484-7316.

The Hardisk Accounting System***
Specially designed accousiting system for
the Corvus hard disk—includes G/L,
A/R, A/P, Inventory, Payroll, Fixed Asset,
Mailing Labels. Supports multiple users.
Apple IJCSD Pascal. Available from:
Great Plains Software, 123 15th Street,
North Fargo, ND 58102. Phone: (701)
293-8483.

Flexware***

Integrated accounting system designed to
be modified to customer spacs. A/R, A/,
G/L, Inventory/Purchasing, Order Pro-
cess-Payroll, Sales Analysis. Supports
muitiyie users. Apple Il & II/'UCSD
Pascal. Available from: Micro Financial
Systems, 15404 East Valley Blvd., Industry,
CA 91746. Phone: (213) 961-0237.

General Accounting***

" General Accounting, A/P and A/R with
Accounts Aging. Apple IFUCSD Pascal.
Available from: Status Systems Corporation,
2010 Notre Dame Avenue, Winnipeg, Canada
R3H 0]8. Phone: (204) 632-9130

Broderbund Software Payroll Package
Up to 300 employees in 65 divisions;

can establish tax formula for 50 states.
Handles multiple wage, piece, and
commission rates. Ap&l‘e IVUCSD Pascal.
Available from: Broderbund Software, 1938
Fourth St., San Rafael, CA 94901. Phone:
(415) 456-6424.

Accounting Plus*** . -
Accounting Plus is a fully integrated,
menu driven accounting package
consisting of eight modules essential to
running a business. CP/M compatible
systems. Available from: Systers Plus,
1120 San Antonio Rd., Palo Alto, CA 94303.
Phone: (415) 969-7047. :

A.LS. Accounting System

A/R, A/P, G/P, Inventory, Sales/Order
Entry. End of month closings are
unlocked by serial number so customer
can try each module before buying.
Support multiple users. {i*/t4 compatible
systems. Available {rom: American

‘Integrity Systems, 1415 E. McFadden, Suite

A, Santa Ana, CA 92075. Phone: (714) 973-
4756.

Tiny Systems Applications
A/R, A/P, G/L, Inventory, Payroll, Order

" Entry, Job Costing, Time Accounting and

Sales Analysis for manufacturer’s reps.
Source code available to qualified dealers.
CP/M compatibie systems. Available
from: Tiny Systems, 6660 N. Glenville

Dr., Richardson, TX 75081. Phone: (214)
669-0262.

- Foresight

Sales order system that manages A/R,
inventories and pricing. CP/M compatible
systems. Available from: Interactive -~
Computer Systems, 6707 Whitestone

Road, Baltimore, MD 21207. Phone: (301)
944-7230. '

Coordinated Business Systems***

Total accounting package including: A/R,
A/P, G/L, Payroll, Invoicing and Inven-
tory. TRS-80 MOD I & IIl/ NEWDOS/80
ver. 2.0. Available from: Small Business
Systems Group, Inc., 6 Carlisle Road, West-
ford, MA 01886. Phone: (617) 692-3800.

MAS—80

General acceunting package including
G/L, A/R, A/P, and Check Register. TRS-
80 MOD 1 & [TV NEWDOS/80 ver. 2.0.
Available from: Micro Accounting Systems,
Box 128-R2, Ottawa, KS 66061. Phone:
(913) 242-2674.

Asset

Full accounting package including G/L,
A/R, A/P, and Inventory. Apple Il & IBM
PC/UCSD Pascal 4.0. Available from:
Saftware Products International, 10343
Roselle St., Suite A, San Diego, CA 92121.
Phone: (714) 450-1526.

. &
Medical Billing Accounts Receivable**-
Multi-user, on-line superbill, recall
notices, built-in group incentive plan,
report queuing for after-hours printiny:
expandable. Apple I/DOS3.3, Apple~ 1!
Basic. Available from: Johnson Associat. -
Inc., P.O. Box 1870), Phoenix, AZ 85001.
Phone: (602) 979-4554.

P.M.S. Medical Billing System***

A/R system of up to five physicians, up :..
20,000 accounts, RVS lookup, insuranc.
forms, 14 different reports. Apple I D¢~
3.3, Applesoft Basic. Available from:
Professional Medical Systems, Inc., 3604
Foothill Blud., La Cresenta, CA 91214.
Phone: (213) 248-2411.

‘'D.0.C.5.***

A/R, G/L and insurance claims.
Preformatted insurance forms availabic
for many states. Apple II/DOS 3.3,
Applesoft Basic. Available from: Doct.: -
O/?!'ce Compuier Systems, 2501 Williamso+
Rd., Roanoke, VA 24012. Phone: (703) -
366-5200.

M.0D.S. Medical Packages***

Single or multi-userbilling and A/R
system with insurance forms. Special
application packages for physicians,
dentists and psychiatrists. Apple IVDO%
3.3, Applesoft Basic. Available from:
Medical Office Systems, Inc., 205N.
Frederick, Gaithersburg, MD 20760.
Fhone: (301) 840-0440.

Docto:"s Office Companion***

Patient billing system for up to nine
doctors. A/R, Super Bills, Insurance
forms, CPT code lookup. Apple IVDOS
3.3, Applesoft Basic. Available from: H:
Technology Software Products, Inc., P.O. Box
14665, 2201 N..E. 63rd, Oklahoma City, Ok
73113. Phonc: (405) 478-2105.

Physician’s Business Application
Package***

Medical application billing system that
prints insurance forms, initial and
musnihly statements; up to four insurance
companies per patient. Apple I/DOS 3.3.
Applesoft Basic. Available from: HMS
Systems, Inc., P.O. Box 4633, SFA,
Nacogdoches, TX 75962. Phone: (713)
560-1504.

MedPac***

Generates patient and insurance
statements. Ability to suspend
transaction for patient record look-up.
Multi-user for up to 26 doctors or
dentists. Apple I/DOS 3.3. Available
from: Med-Data, 108 Allen Rd., N.E.,
Suite 210, Atlanta, GA 30328. Phone:
(404) 252-6681. /

\?
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Softcare

Automates patient billing, insurance
claims, and A/R. Apple IV'DOS 3.3.
Available trom: Professional Business
Systems, 119 Fremont St., Sar Francisco,
CA 94901, Phone: (415) 546-1596.

Medical Practice Management
Systems***

A R for up to nine doctors, query by name
or sound, research by procedure or DX,
management reports by doctor and clinic
5-100 systems/UCSD Pascal. Available
trom: Professional Software Associates, North
9315 Division, Suite 1, Spokane, WA 99218.
Phone: (509) 446-0396.

Micro Med

Billing, multiple insurance forms, patient
look-up, profitability analysis, mailing

* list, appointment book system for up to
20 doctors or dentists. CP/Ivi compatible
systems. Available from: Softuare Hows,
P.0. Box 36275, Los Angeles, CA 90036.
Phone: (213) 829-6782.

Veterinary Billing

Accounts receivable, multi-user, recall
nolices, report queuing for after-hours
printiitg, data diagnostics. Apple I'DOS
3.3, Applesoft Basic. Available from:
[ohnsor: Associates, Inc., P.O, Box 1870,
Phoenix, AZ 85001, Phone: (602) 979-4554.

VMS-Veterinary Management System
Complete package including billing,
recall reminders, tracing of drugs
administered, profit analysis by
procedure. CP/M compatible systems.
Available from: Innovative Busine<s
Software, 710 Williams, Richardson, TX.
Phone: (214) 699-9088.

Dental Practice Management System:***
A/R for up to nine dentists, query by
name or sound, research by procedure
or DX, management reports by doctor
and clinic disbursements, payroll, fixed
assets, order processing. 5-100 Systems/
UCSD Pascal. Apple IV'DOS 3.3,
Applesoft Basic. Available from:
Professional Software Associates, North 9515
Division, Suite 1, Spokane, WA 99218.
Phone: (509) 446-0396.

Dental Lab1V

On-line case entry, work orders, invoices,
inquiry. CP/M compatible systems.
Available from: Compusol, Inc., 5455
Buford Hwy., N. Court Square B223,
Doraville, GA 30340. Phone: (404) 451-1033.

STSS***

Student tracking and schedulin%system
supports grade reporting, distributions
by grade and teacher load. Apple I/DOS
3.3, Applesoft Basic. Available from:
Olensky Brothers, Inc., 3763 Airport Blud.,
Mobile, AL 36600. Phone: (205) 344-7447.

The School Attendance System***

A centralized integrated computer system
desizned to keep and report attendance
on a school wide basis. Supports SCAN-
TRON Optical Mark Reader. Apple Il/
DOS 3.3, Applesoft Basic. Available from:
Educational Admin. Data Sys., 2241
Greenbriar Dr., Springfield, IL 62704. Phone:
(217) 787-7190.

CAl-Manager***

Provides central management for
instructional software which canbe
loaded onto hard disk. Unlimited record
storage. Apple I'DOS 3.3, Applesoft
Basic. Available from: Mathuxire, 919 14th
St., Hermosa Beach, CA 90254. Phone: (213)
379-1570.

Classroom Monitor***

Acts as a shared disk interface supporting
up to 64 Apple Computers connected on
Corvus Omninet Systems. Apple I/DOS

. 3.3, Applesoft Basic & Pascal. Available

from: Software Connections, 1800 Wiatt
Drive, Suite 17, Santa Clara, CA 95054.
Phone: (408) 988-3704

FASCOM***

Financial aid estimator and management
system with form letter word processing.
Apple I/DOS 3.3, Applesoft Basic.
Available from: Financial Analysis Service,
P.O. Box 1937, Hiram, OH 44234. Phone:
(216) 569-3201.

Wordsearch

Creates a wordsearch puzzle after the
teacher enters a list of words. Answer key
is printed, also. Apple I/DOS 3.3,
Applesoft Basic. Available from: Hart!
Courseware, Inc., P.O. Box 431, Dimondale,
M1 48821. Phone: (616) 942-8987.

Clock

Teaches and drills on time concepts—
reading a clock, setting the hands, etc.
Apple I/DOS 3.3, Applesoft Basic.
Available from: Hartley Coursewnre, Inc.,
P.O. Box 431, Dimondale, MI 44821. Phone:
(616) 942-8987.

Word Families

Beginning consonants, ending conso-
nants, medial vowels. Apple [VUDOS3.3,
Applesoft Basic. Available from: Hartl
Courseware, Inc., P.O. Box 431, Dimond:z,
MI 44821. Phone: (616) 942-8987.

N

The Elem:entary Mathematics
Classroom fearning system to teach
basic math skills for whole numbers or
fractions/decimals. Apple I/DOS3.3,
Applesoft Basic. Available from: Sterling
Swift Publishing Co., 1600 Fortview Rd.,
Austin, TX 78704. Phone: (512) 444-7570.



WRRE PROCESSING

Zxecutive Secretary***

Professional word processor with built-in
index system, mail merge, and electronic
mail (DB Master compatible). Apple Il/
DOS 3.3. Available from: Sof/Sys, Inc.,
4306 Upto: Avenue, South, Minneapolis,
MN 55410. Phone: (612) 929-7104. -

Word Star

"The most popular CP/M word processor.
Provides virtually every word processing
function. Mail merge capability from
separate package. CP/M compatible
systems. Available from: MicroPro
International, 1299 Fourth St., Suite 400,
San Rafael, CA 94901. Phone: (415)
457-8990.

Spellguard

hecks spelling against a 20,000 word
dictionary. CP/M compatible systems
(Except Lifehoat CP/M). Available from:
Innovative Software Applications, Box 2797,
Menlo Park, CA 94025. Phone: (415)
326-0805.

Lauywriter

Protzssional word processor that is both
powerful and easy to use. TRS-80MODII
& I NEWDOS/80 ver. 2.0. Available
from: Soft Sector Marketing, P.O. Box
33948, Detroit, MI145232. Phone: (313)
425-4020.

Scripsit

Popular TRS-80 word processor. TRS-80
MOD & [I/ NEWDOS/80 ver. 2.0,
TRS-80 MOD II/CORDOS. Available
from: Radio Shack, Division of Tandy, Fort
Worth, TX.

WP System

Generl business word processor. TRS-80
MOD1, i, & lll/Oasis. Available from:
Diamond Systems, Inc., P.O. Box 48301,
Chicago, IL 60648. Phone: (312) 763-1722.

Mailing List Package

Maintains a mailing list for the WP system
above. TRS-80 MOD|, II, & I1l/Oasis.
Available from: Diamond Systems, Inc.,
P.O. Box 48301, Chicago, IL 60648. Phone:
(312) 763-1722. '

MISCELLAWEGUS

Computer Card Catalog (Library)***
Computerized substitute for card catalog.
Patron can search for a book Ly subject,
author, or title with a response time of
less than 3 seconds. Apple IU/Dos 3.3.
Available from: Computer CAT, 3u05 West
74th Avenue, Westminster, CO 80030. Phone:
(303) 426-5880.

Job Control System

Management tool to monitor productivity
and profitzbility. Tracks time, personnel
and inventory. Apple I'DOS3.3,
Applesoft Basic. Available from: High
Technology Softw1re Products, Irc., P.O. Box
14665, 2201 N.E. 63rd, Oklahoma City, OK
73113. Phone: (405) 478-2105.

The Tool

' Aprlication program generator that

includes Screen Formatter, Database and
Report Generator. Translates into Apple
machine code. Apple IVDOS 3.3,
Applesoft Basic. Available from: High
Technology Software Products, Inc., P.O. Box
14665, 2201 N.E. 63rd, Oklahoma City, OK
73113.Phone: (405) 478-2105.

SMART

Analysis and graphics of stocks, options,
commodities, bonds, and related market
economic indexes. Automaztic securities
update and portfolio monitoring
available. Apple IVDCS5 3.5, Ap’plesoft
Basic. Available from: Software Nesources,
Inc., 186 Alewife Brook, Suiie 310,
Cambridge, MA 02138. Phone: (617)
497-5900.

Commodities Package

Software for the stock and commodities
trader, numerous technical analyses
program, complete editing and book-
keeping functions. Apple I/DOS3.3,
Applesoft Basic. Available from:
ComputraciTechnical Analysis Group, P.O.
Box 15951, New Orleans, LA 70175. Phone:
(800) 535-7990.

Cascade II***

Industrial quality computer-aided
drafting and design system for electrical,
architectural, mechanical and process
industries. 68000 co-processor available.
Apple IVUCSD Pascal. Available from:
Cascade Graphics Development, 1GG0 S.
Grand, Santa Ana, CA 92705. Phone: (714)
558-3318.

LETS“.

Provides an interactive graphics dialogue
to plan and estimate computer-aided
manufacturing for machine shops. Apple
IVUCSD Pascal. Available from: Tipnis
Associates, P.O. Box 42001, Cincinnati, OH
45242. Phone: (513) 791-3805.

bepiret 3

« Flexwara**®

Table-driven program genersator and
maintenance facility for the creation of
custom and vertical market software.
Iniegrated data base and report writer
witl data dictionary. Multi-user with
record fockout. Apple Il & IIFUCSD
Pascal. Available from: Micro Financia!
Systems, 15404 East Valley Blvd., Industr..
CA 91746. Phone: (213) 961-0237.

P.A.C.E.***

Flexible application program for
estimating and appraising equipment,
labcr, mateiizi 2and general project nev.i-
Apple IVUCED Pascal. Available from:
High Technrlogy Software Products, Inc..
P.O. Box 14665, 2201 N.E. 63rd, Oklahon. ;
City, OK 73113. Phone: (405) 478-2105.

Statpro

Sophisticated statistical analysis and
plotting package. Reads DIF and ASCl
files for integration with data bases.
Works with OMNINET. Apple Il & 111
UCSD Pascal. Available from: Blue Lk
Software, 3240 W. University Ave., Madiz.
W153705. Phone: (608) 233-6502.

Synopsis*** _

Reads and maintains a catalogue of the
fizzt four lines of all files on the disk.
Almnst a necessity for word processing
un CP/M compatible systems. Available
frova: Pro/Tem, 814 Tolman Drive, Stanfor.i.
CA 94305, Phone: (415) 497-3573.

Retail Sales System***

Complete Point-of-Sale system includir.
cash drawer, invoices, sales reports, and
inventory module. Interfaces with TC5
accounting system. CP/M compaticle
systerns. Available from: Xtra Soft, Inc..
P.O. Box 91063, Louisville, KY £0291.
Phone: (502) 499-1533.

Milestone

Project management/scheduling—a
PERT chart maker. CP/M compatible
systems. Available from: Organic Softwar
1492 Windsor Way, Livermore, CA 94550.
Phone: (415) 455-4034.

Analyst/Advisnr

Stock and bond portfolio charting and
management system. Command-driven
like a word processor. Automatic
updates. CP/M compatible systems.
Available from: Kate’s Komputers
Distributing Corp., P.O. Box 927, Pacifica,
CA 94044. Phone: (415) 332-9434.
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CIs COBOL

A cormipiler for COBOL—the most
popular mzirframe and minicomputer
susiness compater language. CP/M
-ompatible systems. Available from:

Micro Focus, 1601 Civic Center Drive, Santa
Zlara, CA 55050. Phone: (408) 496-0176.

Strom-Finite Element

Steuctural Analysis***

Aq:zlyzes stress and displacement in
suitding structures—or any other design
wori where a body frame is subject to
stress. CP/M compatible. Available from:
vicClintock Corp., Box 430980, Miami, FL
33143. Phone: (305) 666-1300.

5T80-11t

fop of the line communications pacrage.
Jsed with modem to communicate with
mny ASCI computer—IBM 370, DEC 2060,
stc., TRS-80 MOD 1 & Il NEWDOS/80
ver. 2.0. Available from: Small Business
Systems Group, Inc., 6 Carlisle Road,
Westford, MA 01886. Phone: (617) 692-3800.

Forum 80—Electronic Mail

Electronic message system, on-line order
antry, data distribution and collection
rystera. TRS-80 MOD 1 & II/ NEWDOS/
30 var. 2.0. Available from: Small Business
Syste:s Group, Inc., 6 Carlisle Road, West-
ord, MiA 01886. Phone: (617) 692-3800.

3T69-%10—Host System

Allows software developers to runa

Z¢ rvus system from a remote computer
ind se2 the screen as the client seesit.
Great for long distance software support.
TRS-30 MOD1 & IV NEWDOS/80 ver. 2.0.
Awailable from: Small Business Systems
Sroup, Inc., 6 Carlisle Road, Westford, MA
Y1886, Phone: (617) 692-3800. .

CORDOS 1.2***

tiarc! disk operating system for TRS-80
MO I that runs TRSDOS 2.0 programs.
IRS-60 MOD [IVCORDOS. Available
fom: Computerism Developers, P.Q. Box
182, Clinton, KY 42031. Phone: (502)
353-4212.

HSDS

tiard disk operating system for TRS-80
¥ [ that runs TRSDOS 2.0 programs.
Racet also sells a large assortment of
TRSDOS utilities that work with HSDS.
iS-80 MOD IVHSDS. Available from:
Race?, 1330 North Glassell, Suite M, Orange,
CA 92667. Phone: (714) 997-4950.

NEWDOS/80 ver. 2.0

fhe operating system required to run the
Corvus Hard Disk on a TRS-80 MOD [ or
[l. TRS-80 MOD I ¢: I}/ NEWDOS/80 ver.
2.0. Available from: Appirat, 4401 South
’s'é:;mmrac, Denver, CO 80237. Phone: (303)
741-1778.

. ]
Most non-copy protected software runs
on the Corvus Hard Disk Drive. There are
a few exceptions; rules of thumb that have
been compiled are listed below by
operating system.

CcPM

Virtually all software written to run
under the CP/M operating system will
run without problems on the Corvus
Hard Disk Drive. The only CI'/iv soft-
ware found to require modification is old
(pre CP/M 1.4) utilities and language
compilers that have built-in limitations
that prevent access to files greater than
500 K or require loading at a specific
address on top of the operating system,
thus destroying the Corvus patch to
CPM.

A Corvus compatible CP/M is available
for the TRS-80 MOD Il £z0:m: Hurricane
Labs, 5149 Moorpark, San Jos¢, CA 95129.
Phone: (408) 257-8676.

TISDOS and NEWDOS/80 ver. 2.0

Virtually all software written to run
under the TRSDOS 2.0 operating sys-
tem for the TRS-80 Model Il runs on the
Corvus Hard Disk Drives under the
CORDOS 1.2 or HSDS operating sys-
tezns mentioned above. The one notable
exception to this rule is the SCRIPSIT
word processor that requires the low
version of CORDQOS. (While CORDOS
and HSDS were both written specifically
to run TRSDOS programs on the Corvus
Hard Disk, they are supported by their
developers).

Scoftware written to run under TRSDOS
for the TRS-80 MOD I & 11, PMC-80, and
LNW80 will not run on the Corvus Hard

" Disk Drive. Virtually all software written

to run under NEWDOS/80 ver. 2.0 for
these machines will run on the Corvus
Hard Disk Drive. (NEWDOQOS/80 ver. 2.0is
supported by Apparat).

Apple DOS 3.3

Three types of problems with Corvus
software compatibility under Apple DOS
3.3 have come tolight.

1. Software cumpatibility problenis stem
mostly from tiie addition of 80-column
cards, commnunication cards, memory
boards, interface cards and any of the
large number of printed circuit cards
available to plug into the slots inside the
Apple computer. Some of these cards
have been tound to compete with our
Corvus Hard Disk interface card for the
same few memory spaces in low memory
not used by the operating system. More
information on specific cards which
interfere with the Corvus interface will
be available in the next edition of the
CORVUS SYSTEMS SOFTWARE
DIRECTORY.

" 2. Software designed to access multiple

floppy diskettes may not work if the
developer did not take into account the
Corvus simulation of floppy diskettes
through volume numbers.

3. There are a few software packages that
recLuire booting from a diskette in slot #6
(where the Corvus interface card must
reside). Switching the diskette and
Corvus Hard Disk interface cards is
bothersome and risks damage to the
compater and the cards should one forget
to turn off the computer before switching
the cards. There are two very good
accessory cards designed to alleviate this
problem:

a) The Johnson SLOT SWAPPERS
available from Johnson Associates will
swap slot #6 with any other slot with the
flick of a toggle switch. Available from:
Johnson Associates, 6525 W. Villa Theresa,
Glendale, AZ 85308. Phone: (602) 979-4554.

- b) The SL.OT SWAPPER J6 4X6 from

Microbyte swaps slots 4 and 6 in software
via a poke command. Available from:
Microbyte, Nazas 10-2, Col. Cuahiemoc,
Mexico City, Mexicc 06400. Phone: (905)
591-0321.

Apple Il and Apple IF UCSD Pascal

Virtually all software vrsiiten in UCSD -
Pascal for the Apple 11 & Apple Il works
on Corvus Hard Disk Drives.

AppleII1 SOS

Virtually all software written to run
under the SOS operating system for the
Apple Il will run on the Corvus Hard
Disk Drive.
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- Multiply The Power of Your
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ith the latest Winchester disk
system technology from Corvus
Systems, you can give your Apple
il computer the power and speed it
needs for today’s demanding com-
puter applications. With such fea-
tures as thin-film plated mediaand
superior head-positioning sys-
tems, the Model 6, Model 11 and
Model 20 all offer the advantages
of our compact, quiet 5% inch de-
sign. With all these systems, you
can include the field-proven Cor-
vus MIRROR? video tape backup
%stem for simple, cost-effective

inchester backup.

Built-in Expandability

Corvus designs all its products
with your future needs in mind.
You can start with a single disk
system, and as your needs grow,

Ap

SYSTEMS

let additional computers share the
disk and peripherals by means of
the Corvus OMNINET™ or Multi-
plexer local area networks. These
systems allow more than 60 Apple
Il or other brands of computers to
share the disk system as well as
printers and other peripherals. If
on the other hand, you need more
data storage capacity, you can add
on more disk systems. No matter
where your data storage and distri-
bution needs may lead, you'll be
able to get there with Corvus. Your
Corvus dealer can show you how.

Reliable Winchester Technology
The Corvus line of 5Y4 inch
Winchester disk systems sets new
standards for reliability. Thin-film

lated media on the Model 11 and
odel 20 allow greater bit densi-
ties without sacrificing data integ-
rity. The sealed environment

keeps dust, smoke, and other par-
ticles from reaching the disk sur-
face, and an automatic spindle
brake protects the drive durin
shipping and handling. The Cor-
vus intelligent diskcontroller in-
sures rapid, reliable data transfer
with such features as read-after-
write verify, automatic error re-
tries, transparent formattini with
CRC (Cyclic Redundancy Check)
Error Detection, and hig\—speed
data transfer using DMA (Direct
Memory Access). Corvus disk
systems require no preventive
maintenance.

Corvus Softwars

Corvus provides all the soft-
ware you'll need to surport Apple
DOS 5.3, Apple Pascal, and Apple
CP/M. You can put data fromany .
or all of these operating systems
on a single disk system by dividing
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the disk space. The DOS 3.3 inter-
face treats the disk system as mul-
tiple images of a standard diskette,
and the DOS commands norma'ly
used to check volumes can be used
with Corvus software to specify
which volume to access. More
than 130 separate volumes (up toa
limit of 20 megabytes) can be on
line at one time, and any of them
can be write-protected at wiil.

The Apple Pascal interface
allows you to create volumes of
varying size on the system, and
you can mourit up to six of them at
one time. The convenience of hav-
ing several volumes on line of up
to 20,000 blocks each cannot be
overestimated. Best of all, this
large increase in storage ca?‘acity is
completely transparent to the op-
erating system. If you wish, you

can even configure a system with
volumes of up to 10 megabytes in
size, up to a limit of 50 megabytes
total. Corvus also provides sevaral
utilities for disk diagnostics, con-
troller code update, and operation
of the Corvus MIRROR.

Other Corvus Compatible
Computers

When you pick a Corvus Win-
chester disk system for your Apple
11, you're in good company. Cor-
vus makes network-ready Win-
chester disk systems for most pop-
ular microcomputers, and we've
been at it longer than anyone else.
In addition to the Apple I, the list

of Corvus compatibles includes the

IBM Personal Computer, Apple I,
TRS-80 Models I, II, and 111, Xerox

820 and 820-I1, Zenith Z89/90, NEC

PHYSICAL DIMENSIONS

A et

PC-8000, Atari 800, Osborne 1,
and such 5-100 Bus computers as
Vector Graphic and North Star.
And of course, all Corvus disk sys-
tems connect to the revolutionary
new Corvus Concept™ personal
workstation. Ask your Corvus
dealer for details.

Service

All Corvus disk systems come
with a six (6) month parts and la-
bor warranty. Warranty extensions
of up to 24 additional months are
available at a reasonable extra cost.
If your Corvus disk system should
ever require service, you can take
it to one of our Authorized Service
Centers throughout the world. In
addition, on-site service is avail-
abie in some areas. Check with
your Corvus dealer for availability
in your area.

MODEL6, 11,and 20

Capacity ([megabytes) Height (inches/centimetres) 5.75/14.6
Unformatted 6.7 14.0 21.0 Width (inches/centimetres) 12.0/30.5
Formatted 5.7 12.1 18.4 Depth (inches/centimetres) 15.0/38.1

D'skf‘umber 5 3 ENVIRONMENTAL SPECIFICATIONS
Data Surfaces 4 6 Temperature (°F/°C)

Tracks per Operating 50° to 120°/10° to 50°
Surface 144 306 306 Non-Operating —40°to 140°/ —40°to
Diameter . 60°
(inches/ Variation . 18°/10° per hour
centimetres]  5.25/13.3 5.25/13.3  5.25/13.3 Humidity (non-condensing)
: Operating 10% to 80%

PERFORMANCE MODEL6 MODEL11and?20 Non-Operating 10% to 90%

Access Time (milliseconds) Altitude, Operating
Minimum 43 29 (feet/metres) - 1,000 to 10,000/
Maximum 240 135 ~3051t03,050
Average 125 72

Average Latency Time POWER REQUIREMENTS
(milliseconds) 6.25 8.33 Voltage 100, 120, 220, or 240 volts

Disk Rotational Speed (selectable)

(RPM) 4,800 3,600 ) 50/60 Hz, single phase AC

Peak Transfer Rate Typical

{kilobytes/second) 960 687.5 Consumption 150 volt amperes

Apple s a registered tradematk and Apple Pascalis a trademark of
Apple Computer, Inc

CP M s aregistered teademark of Digital Research, Inc

10M 13 a registered trademark of Internstional Busiaess Machines
Curpuration

TRS-B0 1> a registered ttademark of the fandy Corpuration

Xerox 18 a regustered trademark and 820 and #20-18 are trademarks ol the
Xeron Corparatian

Atariis a register ed trademark and Atan BN s a trademark of Atan, Int
Osborne 113 a’rademark of the Osbatne Computer Corporation

Nurth S1ar 13 3 trademark of North Star Computers, ln

Corvus MIRROR tpatent pendingi 1s  registered {rademark of Corvus
Systems. fnc.

Cotvus OMNINET, Corvus Concept Lorsus. anid Corvus Systems are
trademarks uf Corvus Systems. Inc

* %
«CORVUS SYSTEMS oo et
* * | ) . Corvus Systems, Inc. rcscrvesle nght n change specifications without notice or obligation.

2029 O'Toole Avenue, San Jose, California 95131

Telephone (408) 946-7700
TWX 910-338-0226 Telex: 278976

\W

Pri~ted in U.S. A.~11/82~7100-03096
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. gl : llilli{ﬂ}l('\g'r Network Galis
Flat cables are used to connect Host Multiplexers to the Master Multiplexer and computer interface cards to
multiplexers. : o

L)) 15 ft 30t 50 ft

S
1 b
K m.

Complete disk systems an
dgreg as listed lzlsow.
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Dlablc 320 Printer/Terminal

Since 1972 when Diablo first intro-
duce! daisywhea! printer technolugy to
the world, Diablo has aiways beéen the
plenase in the industry. In keeping with
that tredition, Diablo has once again
gone into new avenuas of firmware and
hardware design ‘o develop the Diablo
820 Printar and Torminal. The third-
gensration 620 is & low-cost, low-speed
desktop printer/terminal for use with
word an7i data processing business
systeins and personal computers. its
low cozt o own and operate offers
users sn economical means of obtain-
ing the latter-quality prirting found only
in higher-priced units. The 620 prints
fully formed character output at speeds
up to 25 characters per second. Addi-
tionally, the 620 is the only daisywheel
printer offering such innovative time-
and cost-saving features as:

Paper Fecd Assembly

Platen

cover (not shown .
m?’em ( ) Carrlage Drive Motor m'oms'mo?n'.m"" External Control Pane!

AH slectronics on
one sasy-access board

¢ Drop-in printwheels encoded with
language and pitch information

e Automatic printwheel code sensing

These unique featuras make the 620
easy to own and operate. Minimum
operator training and time is required
to set up and use the printer. And unlike
many other low-speed printers that
offer a low [rics, the 620 quality has
not been sacrificed to achieve that low
cosl. The 820 retains the high print
quality, reliability and maintainability
for which Diablo products are noted.

Automatic Printwheel Sensing

The Diablo 620 is the first daisywheel
printer to include the capability to read
printwhee! language and pitch informa-
tion automatically. The 620 printwheels
are encoded with language, pitch and

EMUESD Shield
(top removed)

font information which the printer firm-
warg reads to determine the proper
carrizge motion, ribbon motion and
hammer snergy for the selected wheel.
Operators du not have to set dials or
switches to select printwhee'! character-
istics. Not only can the printer sense
the information encoded on the print-
wheel, but it can also transmit this data
to a host computer or terminal. Under
program control, the host can inter-
rogate the printer to determine the
type of printwheel present and prompt
the operator to continue or change
printwheels.

Improved Printwheels

The printwheels for the 620 are con-
structed of a highly durable plastic
which gives the 620 printwheels a life-
time of about 15 million characters.
The wheels are easily inserted into an

Printwheol Mechanism

Power Supply

Ribbon Deck



fnuavations in Modal 620 ribbos
caatcidges and omd:z:tm-hnla

Ribbon cartridge onaps in and out easily
wiinout moving printwheel or access
covers.

Encoded printwhies! can b2 inserted
without removing ribbon cartridge.

envelope-like printwheel compartment
of the 620 carriage assembly, where
they are held securely in place onca
the holding mechanism has been
snapped shut. Since the wheels are
notchless and hubless, no positioning
or aligning of the printwheel is
required.

Printwheels for the 620 have 98-
characters. A selection of printwheels
is available for 10-, 12- or 15-pitch
and proportionally spaced printing in
English 2nd many other languages.

Now Ribbon Symm

The design of the ribbon cartridge
and it> holding mechanism permits
the ribbon to remain in place during
printwhesal changes, a significant
improvement over other methods and
one which will reduce operator time to
change printwheels. The ribbon has a
lifetime of up to 450,000 character
impressions.

Letter-Quality Printing

The 620 continues in the Diablo tradi-
tion of pfoviding top-quality output,

and now at a low cost. Printwheel and
ribbon cartridge innovations not only
reduce operator time, but continue to
provide a crispness of print quality
found only in Diablo products. Precise
alignrent of the carriage assembly to
the platen maintains print registration
at a high quality. The intensity cf the
hammer energy is controlled to provide
unitorm printing of the various charac-
ters. All of these factors combine to
provide superior print quality and
extended printwhael lifa. -

Modular in Design for
Rellabllity and Maintainabllity

The Diablo 620 offers high reliability
and quick low-cost maintenance. This
is accomplished through the use of

a modular design and simplified
electronics. Its single plug-in printed
circuit beard contains all printer and -
interface electronics and is vertically
positioned to provide ease of access.
Machine parts are combined into
integral assemblies which are field
replaceable for reduced repair down-
time and simplified sparing. A two-bolt
cover permits fast, easy accessto
printer assemblies.

This modularity translates not just into
high reliability and ease of mainte-
nance, but into more printer up-time. As
a result, the 620 provides a 2500-hour
MTBF under typical office’ usage. This
means the printer will normally provide
approximately 14 months' high-quality,
low-cost output without maintenarica
downtime. When service is required,
the MTTR is just 15 minutes. These
reliability statistics are what the user
can expect from Diablo as an industry
leader in printer design.

The mcdularity of the 620 also per-
mits a very compact unit weighing less
than 50 pounds, including packaging.
This meets weight limitations of most
express shipping systems, significantly
reducing related costs.

System Architecture

The 620 serial interface is compatible
with most host computers and termi-
nals with an RS-232-C port and
operates at switch-selectable transmis-
sion speeds of 110, 300 and 1200
baud. Information can be transmitted
over telephone lines or through direct
cable connection to the host. The.inter-

13



face is comnatible with Beli 103A
modeme ¢ their equivalent. A 1536-
byte input print buffer is standard.

A painllel interface is available as an
opilon,

User Friendly

The 620 offars many features which
meks it very versatile in a typical word

sing or office environment.
These include bidirectional printing
and switch-selectable page setting for
11-inch U.S. or 12-inch European
paper. Bidirectional paper and carriage
movement permit3 plotting and graph-
ics programs. Host program control via
escape saquences provides forms con-
trol, including horizontal and vertical
motion indexing, super- and subscripts,
margin controls, full and one-half space
positive/negative line feed and more.
The 620 also includes diagnostics for
gelf-testing its subsystems.

Opontor Convenlence

The 620 is designed for operator conve-
nience. Printwheels can be ingerted
without removing ribbens or access
covers. With no dials or switches to set,
operator tine to raplace printwheels is
greatly reduced. Ribbons also snap in
and out easily and do not have to be
removed to repiace a printwheel. No
adjustment for forms thickness is
necessary. Pushbutton-type control -
switches respond to finger-tip touch,
and the access cover lifts off easily to
permit quick access to othar switches
under the front cover. The 620 also
features a high degree of protuction
fiom electrostatic discharge.

Dlabio 630 Compatibility

The standard RS-232-C interfacea of-
fered with the 620 is identical to the
serial interface offered in Diablo's 630.
This permits the interchangeability or.

Diablo Systems Incorporated

. A Xerox Compeny

24500 Industrial Boulevard, PO. Box 5003, Hayward, California 94545, (415) 786-5000, Telex 910-338596

compatible use of Diablo 620 and 630
printers at numerous system levais or
on identical systems with varying out-
put requirerients. Both printers are 100

. per cent pin-for-pln, plug-to-plug

compatible.

Complete Safeiy Compliance

Available in both U.S. and European -
configurations, the Diablo 620 meets
UL, CSA and VDE 0730, 0804 and 0875
safety standards. It also meets VDE
0871 and FCC Classas A and B EMI
requirements. This means the 620 is
acceptable in application environments
where strict reguiations govern elec-
tronic frequency interference.

Accossories

Available paper handling accessories
include a bidirectional tractor and a

‘ cut-sheet feeder.

hmm Ragion Western Region
1605 Trapelo Road 1510 Trimble Road
Waltham, MA 02154 San Jose, CA 95131
(817) 820-6400 (408) 946-9574
1145 Bordentown Avenue 360 Maple Avenue
Parlin, NJ 08859 Torrance, CA 90503
(201) 727-2357 (213) 328-0351
South Barrington Road 1231 Columbia Drive
Post Office Box 267 Richardson, TX 75081
Barrington, IL 60010 (214) 234-0885
(312) 381-3661 .

Printed in USA.

* 90088-01 (882)

European Offices

Diablo Systems Ltd.
19/20 The Broadway
Regent House
Woking GU21 5AP
Surrey, England
Tele: 048-62-71991
Telex: 851-853148

Diablo Systems GmbH
Riesenfeldstrasse 75
8000 Miinchen 40
West Germany

Tele: (089) 3 51 70 85
Telex: 841-5212088

Far/Middie East .

. Oceania
Diablo Systems SARL South America
4, Avenue Desfeux .
92100 Boulogne Diablo Systems Inc.
France 24500 Industrial Boulevard
Tele: (1) 621.64.58 PO. Box 5003.
Telex: 842-200995 Hayward, CA 94545

(415) 786-5000

Tetex: 910-338596

Diablo® and XEROX® are trademarks of XEROX COHPORATION$1/


http:621.64.58
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. Bidirectional Tractor



http:Diab0c6.20

' ‘Diablo now offers a new low-priced bidirectional tractor for

continuous forms feading. With this tractor, Diablo 620 printers

can feed single or muitipart forms in either a forward or reverse
direction (bidirectional). '

~ Diablo tractors offer many excellent features, such as:
. © Specifically designed by Diablo for the Diablo 620.
o Easily installed and removed.

Epecifications |
Physlcal Dimensions: - - Forma Capacity:

Height: 6.0 in. : ~ Width:  3.25in.1015.25 in.
~ Width: 225 in. ' Thickness: .0035 in. to .027 in.
Depth: 11.0in. - Weight: Up to 24 Ib. paper
Weight: 4.0 Ibs. ‘ o

e Accepts up to 6-pait forms.

e Bidirectional capability offers additional flexibility to the printer,
including plotting and graphics applications, ,

* Paper tension adjustment,
(] Precis_ion paper positioning adjustment.

. ®Handles a wide variety of paper.

Diablo Systems Incorpoiated

A Xerox Company :

24500 Industrial Boulevard, PO. Box 5003, Hayward, California 94545, (415) 786-5000, Telex 910-338596

Eastsm Region Western Region European Otfices Fir/Mlddlo East
: . , . S Oceania ‘
1605 Trape.o Road 1510 Trimble Road Diablo Systems Ltd.  Diablo Systems SARL.  South America

Waitham, MA 02154
(617) 890-6400

San Jose, CA 95131
(408) 946-9574.

1145 Bordentown Avenue 360 Maple Avenue
Parlin, NJ 08859 - Torrance, CA 90503
(201) 727-2357 (213) 328-0351

1231 Columbia Drive
Richardson, TX 75081
(214) 234-0885

- South Barrington Road
Post Office Box 267
Barrington, IL 60010
(312) 381-3661

19/20 The Broadway 4, Avenue Desleux
Regent House
Woking GU21 5AP France
Surrey, England

Tele: 048-62-71991
Telex: 851-859148

92100 Boulogne Diablo Systems, Inc.
24500 Industrial Boulevard
P.O. Box 5003

Hayward, CA 94545

(415) 786-5000

Telex: 910-338596

Tele: (1) 621.64.58
Telex: 842-200995

Diablo Systems GmbH
Riesenfeldstrasse 75
8000 Miinchen 40
West Germany

Tele: (089) 3 5170 85

 Telex: 841-5212088 =~ : , - : |

90080-01 (68/82)-0

"~ Diablo’ ang XEROX" are lrademarks of XEROX CORPORATION,


http:621.64.58
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The Diablo singla-tray cu: sheet feeder automatically feeds

. single sheets of paper into a Diablo 600-series printer or
terminal. The feeder is designed to increase productivity by
eliminating manual feeding of paper It is operator-installable
and easy to use.

" Features

‘& Automatically feeds cut sheet paper under control of the
host.

¢ Printed pages arc automatically ejected into an output tray.

e Accommodates both U.S. and Eurbpean size paper: 8.5 x 11
inches or 8.27 x 11.69 inches, in either ponralt or landscape
orientation.

e Feeder Interface Kits for Diablo printers proviae powor and
control directly from the printer.

¢ Individual paper trays enhance paper alignment and reduce
misfeeds. One standard 8.5 x 11 inch tray is provided.
Other sizes are optionally avaitable.

¢ [nstalled unit allows easy accessibility of internal pnnter
switches, printwheel and ribbon.

Specifications

e Designed for a flve-year lifetime in normal office
environment.

e Microprocessor provides accurate paper posmoning, error
detection and synchronization.

® Feeder installation does not degrade printer safety or static
discharge performance.

e Will accept paper with cleanly punched or drilled holes.

e Host feeder commands can be unique character sirings
imbedded in the text to be printed or can be escape
sequences, offering the advantage of feeder integration
without host software change, or the opportunity to create
unique feeder control.

¢ Unit available for Diablo 620, 630 and 630 ECS printers.

Service

Diablo distributors provnde malntenance service for their
customers, either through their own service department or
through a Diablo-selected third party organization. Ask your
distributor or local Diablo sales office for information.

Power:

Paper Tray Sizes:
" Portrait: 8.5 x 11 in. (standard); 8.27 x .
11.69 in. (European)

Landscape: 11 x 85 in.; 11.69 x 827 in.
(European) '

Paper Tray Capacity:
0.4 in. (approx. 100 sheets 24 Ib. bond)

‘ Paper Thickness:
0.003 in, to 0.005 in.

" Paper Welght:
18 10 24 Ib. single sheets

Smoothness:
80 to 250 Sheffield

‘Diablo- Systems Incorporated

Paper Feed:
Forward: 1/48 in. (.53mm) increments;
2.85 in./sec. maximum

Reverse: 2 lines maximum at 6 Ilnes/

in. format

Physical Dimensicns:
Height: 10.0 in. (approx.)

Width: - 16.0 in. (approx.)

Depth: 20.0 in. approx. (w/tray
inserted)

Weight: less than 20 Ibs. w/tray -

PO. Box 5003, 24500 Industrial Boulevard, Hayward Camorma 94545

- A Xerox Company

Supplied by the printer
Interface:

" Requires Feeder Interface Kit for

appropriate printer

" Teinperature and Humidity:

Operating: +45°F to +105°F (+7°C to
+40°C); 10 to 80% relative humidity,
non-condensing :
Storage: -20°F to +135°F (-29°C to
+57°C); 0 to 90% relative humidity,
non-condensing -

. Authorized Distributor:

\V*

. 90081-01{5/82)-D

Diablo; XEROX" and ECS™ are trademarks of XEROX CORPORATION.
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Mp/M-22 OVERVIEW

MP/M-86 is a multi-user, multi-tasking operating sys-
i tem designed for microcomputers that use the Intel
| 8086/8088 microprocessors.

:  MP/M-86 is compact and powerful. Ithas atime-tested,
i modular design which includes:

| 3@ TMP — (Terminal Message Process), the human

| interface of the system, reads the user's command

3 line.

' 3 SUP — (SUPervisor) manages the intermodule,

i network and user interfaces. SUP includes the

| Command Line Interpreter (CLI), program LOAD

and program CHAIN.

1 3 BDOS — (Basic Disk Operating System). the

f portion of the system that manages files and

! directories.

{3 RTM — (Real Time Monitor), the real-time nucleus
of MP/M-86, which provides dispatching, process,
queue, flag and time-base management.

@ CIO — (Character Input/Output) handies
character devices such as consoles and printers,
designed for future expansion to support Standard
1/0.

a MEM — (MEMory Manager) provides flexible
memory management with the ability to support
hardware memory management as it becomes
available.

@ XI0S — (eXtended Input/Output System), the
variant portion of the operating system that
contains all physical hardware-dependent code
such as Input/Output device handlers.

MP/M-86 is small, residing in less than 36K hytes of
memory. Total size is dependent on the XIOS and the
number of Resident System Processes (RSP) included
when the system is generated (GENSYS). The size of
the XIOS is determined by the number and type of peri-
pherals supported.

@ Upward Compatible with CP/M®, MP/M 1I™ and

TP niange T oTS ol o 3
N TR O W & T L )

MP/M-88 FEATURES |
]
l

CP/M-86™
@ Offers multi-user capability with multi-programming .
for each user |
& Supports up to 16 Logical Drives managing up to
512 Megabytes each ;
2 Manages up to one megabyte of memory .
B Supports up to 254 logical character devices such -
as consoles and printers ;
@ Real-time capability ;
8@ Record and File locking :
@ Date and Time Stamps and Password Protection
on Files
@ Extensive error-handling and reporting
@ Network Compatibility

CP/M COMPATIBILITY

The MP/M-86 file system is upward compatible with
CP/M 1.4,CP/M2.2and CP/M-86 files. All files gener-
ated by CP/M systems may be read under MP/M-86.1n
addition, the MP/M-86 file system allows larger files and
supnorts file password protection.

Exacutable CP/M-86 (CMD) files will run under MP/M-
86 when sufficient memory is available and when the
program communicates with the operating system only
through CP/M-86 BDOS calls.

Tc the end user, MP/M-86 commands are a superset of
CP/M-86 commands. Familiar CP/M commands such
as DIR, ERA, TYPE, PIP and STAT respond similarly in
MP/M-86.

RECORD AMD FILZ LLIHIMS

File integrity is enhanced with the MP/M-86 extended
file system. MP/M-86 aliows files to be opened in one of
three modes: locked; unlocked; and read-only. These

three modes are set by the Open File commands
through a BDOS call.

Locked mode may be used when it is necessary to
assure that only one user may open a specific iile at a
given time. Once a file is opened in the locked mode,
other user requests for that file are denied.

In the unlocked mode, multiple open file requests may
be serviced. If a file is opened in the unlocked mode,
individual records or groups of records within that file
may be temporarily locked by a user. Alternately, a
record may be updated with a TEST AND WRITE
RECORD command. In this case, before an update s
performed an unaltered copy of the record in memory is
compared with the record on the disk. If the disk copy |
has been altered, an error message is returned tc the ’
application program. ;

Firally, the read-oniy mode allows more than one pro-
cess to open a file. Attempts to write to a file opened in
this mode are denied.
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PASSWORD PROTECTION CN
DIRECTORIES AND FILES

Protection for user files and directcrias is enhanced
throuzsh the optional use of passwords. MP/M-86 allows
a user to assign passwords tc files and directory labels.
Application programs may einploy a password checking
procedure to determine szccess authorization before
openiny files. Passwords are encrypted to provide addi-
tional security.

DATE 2%D Ti:iE STAMPING

MP/M-86's extended directory entries provide a facility
for date andtime stamping files. Each file may have upto
two date and time stamps. This feature is controlled by
an attribute in the directory label, which may be set by
the system manager, and provides the ability 0 auto-
matically add date and time of last updste and either last

and time stzmp information.

MULTI-PROGRAMMING CAPABILITY
In addition to mutti-user support, MP/Mi-86 permits each

[l

A haifatatd 4% Lo

Vi e A it "2 S i e b s atler® At 1o

user to detach progrars from his or her console, allow-

ing a user to execute rultiple programs simultaneous.y.

CISX MANAGEMENT

MP/M-86 can suppori up to 16 logical drives, eacl:
containing up to 512 Megabytes, for a maximum of four
Gigabytes of on-line storage. Any one file can be up to
32 Megabytes in 3ize, with space dynarnically aliccated
and releasad. Each drive has a directory which maps
each file’s physical locations on the disk. Disk dsiinition
tables in ihe XIOS translate the logical drive, directory
and file structure to the physical characteristics of the
disk. One physical dizk can be treated as one or more
logical drives by MP/M-86.

IFNACE HAMDLING 2D AZROARTIMG

MP/M-86 can handle errors in th;ee modes: (1) it can
display an error message and term:nate the user's pro-
gram; (2) it can display an error message and return to
the user's program; or (3) it can retu:n to the user's
program without displ::ving an <iror massage. In rnodes
(2) and (3) the BDOS returns an error code which may
be trapped by the application program. The application
program can then provide more specific error handling
and information.

NETWORIK INTERFACE

The MP/M-36 SUPervisor was designed with network
interfacir:g in mind. Digital Ragsearch's network operat-
ing systems are essentially Pesidant System Processes
(ASP). These network interface processes may be
included in an MP/M-86 system at system generation.

access or file creation. The SDIR utility displays date

el ;'f,“u - Qq_gpu?.l X

MEMORY MANAGHEK- 7

MP/M-86 can manage up to one megahyte of RAM.
This memory may be partitioned at ths iime of system
generation into an arbitrary number of partitions, each
ranging in siza from sixteen bytes to one megabyte.
Memory requests are setiziiad on a hest-fit basis by
forming a Miamory Atlacation Unit from one or more
contiguous partitions. Depending on the r:ost common
applications to be run on ths MP/M-86 system, the
system mnnager may create many small partitions for
essentially dynamic memory allocation or a few large
partitions for a traditional fixed-partition model. The
MEMory Manager module is designed for ease in
updating as hardware memory manzgement becomes
available. S

#P/M-86 DISPATCHER

The MP/M-86 Dispatcher, that portion of the Real Time
Monitor which changes the currently executing task,
requires from 400-600 microsecoriis o switch tasks
(SMHZ 8086). This low overhead leads to greater Sys-
tem: iiroughpui. For real-time applications, the interrupt
mechanism is disabled for less than 150 microseconds
during a dispatch. Thus, high priority interrupts may be
serviced in a timely fashion.

MULTIPLE PRINTZES AND CONSILE U U

MP/M-86 supports up to 254 Charac:er-1/0 devices.
typically printers and consoles. At the application pro-
gram leve!, MP/M-86 system calls allow the selection cf
a current console or list Gevice. Additionally, list devices
may be assigned dynamically by using the. PRINTER
utility. :

™

TUBTRNBEATION

MP/*1-86 may be transported to a specific 8C46/8088
haidware environmaent by tailoring its loader and
hardwars-dependent module (XI0S). CP/M-86 must

first be implemented on tii¢ :arget machine. .

The MP/M Loader (MPMLDR) may be executed under
CP/M, or foioving reconfiguration, it may be loaded
from the sysieimn tracks of the disk by the cold start
loader. The MPMLOR is speciciy confiqured for a par-
ticular environment by inserting the BIOS code from
CP/}i-86 into the MPMLDR BIOS.

The hardware-dependent module of ki*/M-86 (XIOS)
must aiso be reconfigured. Most of the device handling
code, inciuding the Disk Drive Definition tables, may be
copied from the CP/M-86 BIOS. Onc2 a simole system
is running, support for additional corisoles, the system-
clcck and interiupt-driven devices may be introduced.
MP/Mi-86 can be loaded and run under the CP/M-86
debugger (DDT84™). A minimum of 128K of memory is
required to run MP/M-86 anc CP/M-86 with DDT86.
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MP/M-86 UTILITIES

ABORT
The ABORT utility allows a user to terminate a running

progsam.

ATTACH
The ATTACH utility attaches a program to a console.

ASMEe™
The latest version of the CP/M-86 ‘code-macro”

assembler, supports most Intel mnemonics.

CONSOLE v
The CONSOLE utility displays the system console
number of the requesting console.

DDT86

The latest version of the CP/M-86 Dynamic Debugging
Tool allows the user to test and debug programs interac-
tively. Users may trace and execute programs with full
register and status display. DDT86 contains an integral
assembler/ disassembler.

DIR

The DIR utility displays a disk directory for the currently
logged user; by setting the SYS attribute, files may be
made invisible to this uiility.

DSKRESET

The DSKRESET utility resets the allocation map of a
drive after the insertion of a new diskette. This allows a
write to the new diskette.

ED
The latest version of the CP/M-86 editor.

ERA
. The ERA utility erases a lile or files.

ERAQ
The ERAQ utility queries the user for confirmation before

erasing each specified file.

MPMSTAT
The idFMSTAT utility dlsplays the run-time system sta-

tus of MP/M-86.

PP

The Peripheral Interchange Program supports the
movement of files among the various iogical devices
and drives of the system. PiP also concatenates files or
extracts portions of ASCII fites. Options in PIP allow «or
archiving files that have been updated and for moving
files between different direciories.

PRINTZR

The PRINTER utility sets the list device for a particular
console. Several consoles may share the same list
. device, but only one can “own" it at a time.

REN
The REN utility RENames files.

SDIR

The SDIR utility disptays all types of MP/M 86 files as
well as their size, time and date stamps and anotation as
to whether or not the file is password protected.

. ¥
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SET
The SET utiiity allows the seiting of various file attributes

and passwords. These attributes include Read-Only,
SYS5 (invisible to DIR), and user defined attributes.

SHOW

The SHOW utility displays information about the charac-
teristics of a logical drive such as capacity, number of
directory entries and directory label information.

SPOOL
The SPOOL utility sends files to the spool queue for
proper handling by the list device.

STAT
The STAT utility displays the space, attribute and direc-
tory status of drives and files.

STOPSPLR
The STOPSPLR utility stops the spooling operation in |
progress and empties the spool queue. K
SUBMIT

The SUBMIT utility executes files of commands, each of
which may be a program.

TOD

The TOD utlllty displays or sets the system date and
time. |
TYPE

The TYPE utility types the specified ASCII file on the
console.

"USER

The USER utlhty displays or sets the current user (direc-
tory) number.

Any or all of the above utilities may be password pro-
tected for increased system security.

MP/A-88 INTEAFASE

USER

\

User interface
(TMP)

\

Invariant :
Interface ;
(SUP RTM MEM CIO)
(BDQS) o
Hargware !

Interface
(XIOS)

\

HARDWARE ENVIRONMENT
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THE MP/M-83 PACKAGE

- MP/M-86 is shipped on two single-sided, single-
density, 8-inch diskettes with an IBM-compatible phiysi-
cal format. These diskettes contain the following
machine-readable files:

HARDWARE REQUIRZMENTS

2 8086/8088 microprocessor, 1 to 16 disk drives of
up to 512 Megabytes capacity each, at least one
ASCII console, and a real-time clock.

B 64K of RAM

® CP/M-86 must be implemented on target machine.

D e et R P DRE R

™

JURR A RCIPENG. B

Distribution Disk 1 Distribution Disk 2
B8D0OS.MPM ATTACH.CMD
CIO.MPM ABORT.CMD DIQITAL RESEARCH , _
CLOCK.RSP ASMB86.CMD Digital Research, Pacific Grove, CA is the leading pro-
DEBLOCK.LIB CONSOLE.CMD ducer of microcomputer operating systems and utilities.
ECHO.A86 DDT86.CMD For eight years Digital Research has been involved with
ECHO.RSP DIR.CMD the design, devetopment and support of microcomputer
GENDEF.CMD DSKRESET.CMD software. The single user operating system, CP/M,
GENSYS.CMD ED.CMD multi-user MP/M 11 and software network CP/NET™,
' LDBDOS.H86 ERA.CMD form the basis of a family of operating system software
LDBIOS.A86 ERAQ.CMD products spanning 8 and 16 bit microcomputers. Digital
- LDBIOS.H86 GENCMD.CMD Research users include over 300,000 systems, 400
LDMPM.H86 MPMSTAT.CMD OEMs and 500 independent software houses.
MEMMPM PIP.CMD '
IMPM. YS REN.CMD ORDERING INFORIMATION
iyt oD Product Order Description
ROM.A8B6 SHOW.CMD MP/M-86 System Two 8" single-density,
RTM.MPM SPOOL.CMD single-sided diskettes and
" SINGLES.DEF STAT.CMD three manuals.
LES.LIB STOPSPLR.CMD
gm? MPM SUBMIT.CMD MP/M-86 Three manuals: MP/M-86
SYSDAT.LIB TOD.CMD Documentation User's Guide; MP/M-86
SYSDAT.MPM TYPE.CMD Programmer's Guide and
TMP.AB6
;:\62;'1%% CP/M is a registered trademark of Digital Research. The Digital
. Research logo, MP/M-86, MP/M |l DDT86, CP/NET, ASM86 and
XIOS.MPM CP/M-86 are trademarks of Digital Research, 10/81
SYSTEMS PERFORMANCE REPORTING
MP/M-86 is supported by Digital Research's Software
Pertformance Reporting (SPR) system. This service pro-
vides a prompt response to technical problems asso-
ciated with MP/M-86. Users are provided with SPR
forms which serve as a communications device to
inform the Digital Reseaich Product Support staff of user
identified problems. The SPR STATUS REPORT, pub-
lished periodically by Digital Research, informs MP/M-
86 users of product updates and revisions.
1) DIGITAL RESEARCH
- P.O. Box 579
Pacific Grove, CA 93950
408-849-3896
TWX 910 360 5001
L A N e P B A MR
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Concurrent CP/M-88 OVERVIEW

Concurrent CP/M-86 is a single-user, multi-tasking
operating system, designed for microcomputers that
use the Intel 8086/8088 based icroprocessors. Con-
currency means the user can accomplish severai tasks
at the same time; one task need not complete before
another starts. Concurrent CP/M-86 increases
user productivity and hardware efficiency by utilizing
the time that single-user operating systems lose to |/0
bound processes. Multiple list devices are supported,
with up to 16 drives managing up to 512 Megabytes
each. File integrity is insured under Concurrent CP/M-
86 with the Record and File Locking functions. Protection
for user files and directories is enhanced through the
. optional use of passwords. Concurrent CP/M-86features
can be used to monitor real-time events. Process
synchronization and communication are supported under
Concurrent CP/M-86 by queues.
Two principel functions of a multi-tasking operating
system are the ease with which tasks are run in the
background and the ability to examine the results of a
background task; Concurrent CP/M-86 accomplishes
both with one keystroke. The Concurrent CP/M-86
extensions to the familiar CP/M& user interface are few
and easy to master.

Concurrent CP/M-86 FEATURES

& Virtual Console Environment

8 Compatibility with the CP/M-86™ and
MP/M-86™ Operating Systems

B Manages up to One Megabyte of Memory

8 Supports Shared Code

® Manages Files with Date and
Time Stamps and Password Protection

B Real-Time Operating System

VIRTUAL CONSOLE ENVIRONMENT

Concurrent CP/M-o8 simultaneously maintains several
independent virtual console environments. Each virtual
console is continuously active, either prompting the
user for commands to perform or runningan application
program.

The physical console can be logically mapped to any
virtual console by a singie function key, directing
keyboard input to the task owning the virtual console
and displaying its screen output. One virtual console is
always mapped to the physical console and is ihe
foreground console. The remaining virtual consoles do
not have access to the physical console and are
background consoles. By pressing a function key, the
current foreground console is switched with the selected
background console. In a typical instaliation, 4 to 10
function keys on the console keyboard represent sep-
arate virtual consoles. Consoles can be switched atany
time, while the operating system or application program
awaits operator input, or while an application program is
executing. A task running on a virtual console does not
suspend execution when it is in the background. but
continues to operate in parallel with other tasks.

Background virtual consoles operate in two different
modes, dynamic and buffered. In dynamic mode
Concurrent CP/M-86 updates a buffer, a screen image
in RAM, as each characteris received. When reselected
this screen image is displayed on the console. The
effect of the function keys in dynamic mode s similar to
turning one’s chair from one physical console to another.
When a task is operating in buffered mode. output is
stored in a disk file. When the corresponding virtual
console is selected. each character is consecutively
transmitted to the console until the file is empty. The
operator sees all output generated since that task was
last viewed:; nothing is lost.

- Copyright < 1982 by Digital Research.
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CONCURRENT SYSTEM
COMPATIBLITY

The Concurrent CP/M-86 file system is upward
compatible with CP/M 1.4, CP/M 2.2, CP/M-86, and

.MP/M-86 files. All files generated by CP/M systems.

canbe read under Concurrent CP/M-86; the wide base
of application software available under CP/M-86 is
compatible with Concurrent CP/M-86.. Concurrent
CP/M-86 commands are a superset of CP/M-86
Familiar CP/M commands such as DIR, STAT, TYPE,
PIP, and ERA respond as they do in the CP/M-86
environment.

VIRTUAL CONSOLE ENVIRONMENT
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- MEMORY MANAGEMENT

Memory can be partitioned at the time of sysrev{

. generation into an arbitrary number of partitions. eacr

ranging in size from 1K bytes to one megabyte. Memor.
requests are satisfied on-a best-fit basis.

SHARED CODE

Concurrent CP/M-86 allows piocesses to shar2

. reentrant code. Disk load time and memory requirements

are reduced when running several coples of the sam-v
task. The user can start a word processing program 5
one virtual console. then switch to another virtuz:

~ console and invoke the same program. The secarc

invocation only loads the initialialized data sections <

" - the word processor. When both invocations of the worz

processor terminate, the code section remains in memory
and subseguent invocations load only the data from
disk.

DATE AND TIME STAMPING

Concurrent CP/M-86's extended directory entries . .

provide date and time stamping for files. Each filecar

“have two date and time stamps. This feature is controllec

by anattribute in the directory label, which can be set c
the. system manager, and automaticaily adds the date
and time of creation and either the date and time of ias!
access or update. The SDIR utility displays date anc
tlme stamp mformatlon

| :'\\’V




PASSWORD PROTERCTION O
DIRECTORIES AND FILES

Protection for user files and direclories is enhanced
through the optional use of passwords, Concurrent
CP/M-86 allows a user to assign passwords to files and
directory labels. Application programs may employ a
password checking procedure to determine access
authorization before opening files. Passwords are en-
crypted to provide additional security.

REAL-TIME CAPABILITY

The Concurrent CP/M-86 Dispatcher, the portion of the
Real-Time Monitor which changes the currently
executing task, requires from 400-600 microseconds to
switch tasks (5MHZ 8086). This low overhead leads to
greater system throughput. For real-time applications,
the interrupt mechanism is disabled for less than 150
microseconds during a dispatch. Thus, high priority
interrupts can be serviced in a timely fashion.

COMPONENTS OF Concurrent CP/M-86

Described below are the modules in an example
implementation of Concurrent CP/M-86 supporting
four virtual consoles and requiring 68K of RAM. The
operating system size for a specific implementation
depends or the hardware supported by the XIOS, the
data structures reserved by GENSYS (the system
. generation program) as well as the number of virtual
consoles. Concurrent CP/M-86 can be iocated
anywhere within the 8086/8088 address space.

® Supervisor (SUP) — manages the intermodule and
user interfaces (4K)

@ Real Time Monitor (TRM) — provides process control
and dispatching as well as queue, flag and clock
management (4K)

@ Memory Manager (MEM) — surports the megabyte
address space of the 8086/8088 processors (3K)

® Character 1/0 (ClO) — handles screen 1/0 and list
output, assigns ownership of character-oriented |/ O
devices (2K)

@ Basic Disk Operating System (BDOS) — manages

files and directories with file and record locking, -

password protection, time and date stamps (9K)

@ System Data — data areas required by the above
modules (Approximately 11K0)

® eXtended Input/Outgut System (XIOS) — the part of
Concurrent CP/M-86 modifiable to support diverse
hardware environments (7K on up)

® Virtual Display XX — RAM areas needed to save CRT
screen images (2K data, 2K attributes for
each Virtual Console)

® PIN RSP (Physical Input Resident System Process)

— handles characters input from keyboard, controls
virtual screen switching, implements type ahead and
live keyboard (3K)

B VOUTXX RSP (Virtual OUTput Resident System
Process) — one per virtual console, spools data to
files when in background and in buffered mode (2K
shared code, 1K data area per virtual console)

® Terminal Message Process (TMP) — the human
inferface, reads the user's command line. Modifiable
by the OEM (3K) :

@ Other RSPs — such as CLOCK.RSP, CCPMSTAT .RSP
or others written by the OEM.

CUSTOMIZATION

Concurrent CP/M-86 is portable: the hardware
dependent code is confined to the XIOS. CP/M-86 must
be implemented before Concurrent CP/M-86 in a new
hardware environment; most of the device handling
code, including the Disk Definition tables, can be copied
from the CP/M-86 BIQS. The virtual console handling of
Concurrent CP/M-86 is adaptable to any display device.
Keyboards with no function keys can implement an
escape sequence to switch from one virtual console to
another. Digital Research supplies assembly language
source code for an example XIOS. -

Concurrent CP/M-86 UTILITIES

Concurrent GP/M-86 includes all of the MP/M-86
utilities to list directories, transfer files, edit files, and
create and debug 8086/8088 assembly language
programs. The following utilities are also part of the
Concurrent CP/M-86 package:

CPMSTAT

The CPMSTAT utility shows. the state of the virtual
consoles in the system, as well as different options for
displaying the state of processes, queues and other
system resources. :

VCMODE

The VCMODE utility sets and shows parameters of a
specific virtual console. The user can change the
background mode to dynamic or buffered and can
change the maximum file size for buffered mode.

e




Concurrent CP/M-28 PACXKXAGE

Concurrent CP/M-86 is shipped on two 8-inch single-
sided, single-density diskettes.

SOFTWARE PENFORMANCE REPORT

Concurrent CP/M-86 is supported by Digital Research's
Software Performance Report (SPR) system. This
service provides a prompt response to technical
problems asscciated with Concurrent CP/M-86. Users
are nrovided with SPR forms which serve as a
communications device to inform the Digital Research
Product Support staff of user-identified problems.

HARDWARE REQUIREMENTS

@ An intel 8086/8088 microprocessor.
® 1 to 16 disk drives of up to 512 megabytes each.
® A console device and a real-time clock.

256K bytes of RAM is recommended.

‘Concurrent CP/M-86

DIGITAL RESEARCK

Digital Research, Pacific Grove, CA is the leading
producer of microcomputer operating systems,
languages and utilities for 8- and 16-bit microcomputers.
For eight years, Digital Research has beeninvolved with
the design, deveiopment and support of industry
standard microcomputer software. Digital Research's
languages and productivity tools are designed for the

" professional programmer writing commercial software

packages. Together, they form a family of compatibie
software preducts. Digital Research users include over
350,000 systems, 500 OEMs and 600 independent
software housas.

ORDERING INFCRMATION

Product Ordor Rosgcription

Two 8" single-
density, single-

sided diskettes and
Concurrent CP/M-86
documentation.

Three manuals;
Concurrent CP/M-86
User's Guide,
Programmer's Guide, and
System Guide.

Systern

Concurrent CP/M-86
Documentation

Note: Theinformation set forth in this Product Brief is descriptive onty
For detailed speci*ications consuit the ORI technical manual tor 1=~
product.

CP/M is a registered trademarks of Digital Research. Concurte~
CP/M-86, CP/M-86. MP/M-86 and the Digital Research logo ar<
trademarks of Digital Research.

Copyright = 1982 by Digitat Research.

5/82 Printed in the United States
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Pacilic Grove, CA 93950
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CP/NOS is supported by Digital Research’s Software

Performance Report (SPR) system. This service pro-
vides a prompt response to technical problems asso-
ciated with CP/NOS. Users are provided with SPR
forms which serve as a communications device to
inform the Digital Research Product Support staft of
user-identified problems.

CP/NOS CP/NOS CP/NOS CP/NOS

| ‘ I
l?telligent Terminals
|

I

Multi-drop network, like

ethernet, omninet, Disk storage shared

by all CP/NOS systems

- e
REF-T¥. z.'.a‘! .

HARDWAAZ NEGW
1 An Intel 8080/8085 or Zilog Z-80 microprocessor.

1 4K of ROM is suggested for CP/NOS in a standalone
operation, although downloading from a network
server is possible.

i Atieast 16K RAM, with 60K allowed when using a 4K

ROM.
2 An MP/M |l system with 48K of RAM.

ey
-5

Digital Research, Pacific Grove, CA., is the leading pro-
ducer of microcomputer operating systems, languages,
and utilities for 8- and 16 -bit microcomputers. For eight
years, Digital Research has been involved with the
design, development and support of microcomputer

A ‘.’1':-’

ra T os
] l-)t!- EJZ:S'Z.«.! -,

~ ULCnet. etc. .. s .
software. Digital Research’s operating systems are the
MP/M I industry standard. Digital Research's languages and
server i productivity tools are designed for the professional pro-
‘ Printer | grammer writing commercial software packages. To-
{ gether, they form a family of compatible software pro-
W ! ducts. Digital Research users include over 600,000
. systems, 700 OEMs and 600 independent software
: Secondary t houses. .
> MP/M It
server \
\/\ ‘ SRSIRAGINTLTLI AT L.
| |
T——— MP/MII Intelligent Terminals Product Order Description
Server - ,
i CP/NOS System Two 8" single-density
Active hubvetar network CP/NOS single-sided diskettes and
4 using RS-232 CP/NOS documentation.
CP/NOS Documentation -CP/NET User's Guide and
CP/NOS CP/NOS addendum.
/ _ Disk
:""‘L] CP/M '
: ] CP/NET

Jw]

\ - Py

Local Disk Drives ;

NOTE: The information set forth in this product brief is descriptive
only. For detailed specifications, consult the DRI technical manual for
the product.

CP/M and CP/NET are registered trademarks of Digital Research.
CP/NOS, MP/M and the Digital Research logo are trademarks of
Digital Research.

Z-80 is a registered trademark of Zilog Corp.
7/82 Printed in the United States.
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cP/M-asm

CP/M-86 FEATURES

B Memorv Space Efficient — Resides in 12K Bytes

m Manages up to 1MByte RAM

a Allows up to 128MByte of on-line magnetic
storage

| Allows multlple programs in memory

m Cross Development Tools for customization on
CP/M® based 8-bit systems

@ Compatibie with CP/M

m File Structure compatible with CP/M for 8-bit
systems

m Allows non-contiguous physical memory areas

m Manages non-contiguous memory areas for
application programs )

CP/M-86 OVERVIEW

CP/M-86 is a proprietary, general purpose control pro-
gram designed especially for microcomputers that
use the Intel 8086 or 8088 microprocessor.

CP/M-86 is efficient and powerful. CP/M-86 systems
can support application programs that range from
small to complex It has a time-tested, modular design.
The system modules include:

s The Command Console Processor (CCP) — the
human interface of the operating system that
parses and executes user's commands.

m The Basic Disk Operating System (BDOS) — the
logical, invariant portion of the operating system
that performs system services such as managing
disk directories and files.

m The Basic Input/Output System (BIOS) — the

physical, variant portion of the operating system
that contains the system-dependent input/ output
device handlers.
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CP/M-86 is small, residing in about 12K bytes of
memory. ts size is dependent on the BIOS. The actual
size of a customized BIOS is determined by the number
of peripheral devices in the system. Although itis com-
pact, CP/M-86 can give application programs the full
advantage of the 8086 address space, because it man-
ages up to a full megabyte (1,048,576 bytes) of main
memory.

CP/M COMPATIBILITY

CP/M-86 files are completely compatible with the ver-
sions of CP/M for the 8080, 8085 and Z-80® based
microcomputer systems. This simplifies-conversions of
software developed to run under CP/Mto the new 16-bit
8086-based systems.

The end-user will notice no significant difference
between CP/M-86 and CP/M; commands such as DIR,
TYPE, PIP, and STAT respond the same way in both
systems. The program interface is also unchanged —
CP/M calis for system services have the same function
numbers in CP/M-86.

It is easy to upgrade existing CP /M application software
to run under CP/M-86 because CP/M-86 is so similarto
its precdecessors. Although assembly language pro-
grams will require recoding, higher-level language pro-
grams will recompile with little modification.

To make software transport even easier, CP/M-86 uses
the 8086 registers corresponding !0 8080 registers for
system call and return parameters, and allows the user
to load application programs into a memory environ-
ment similar to the configuration of CP/M. In this execu-
tion environment, CP/M-86 loads prograins starting at
location 100H and stores the default buffers and file
control blocks in the base page of meiiory. This execu-
tion environment allows code and daia segments )
overlap, making the mixture of code and data that often
appears in 8-bit applications acceptable to the 8086.

FILE MANAGEMENT

CP/M-86 can support up to 16 logical drives, each
containing up to eight megabytes, for amaximum of 128
megabytes of on-line storage. Any one file canreach the
full drive size, with space dynamically allocated and
released. Each device has a directory of file control
blocks that map each file's physical locations on the
disk. Disk definition tables in the B1OS translate this
logical drive, directory and file structure to the physical
characteristics of the disk. This file systemis identical to
the file system of CP/M 2.
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MEMORY MANAGEMENT

CP/M-86 is extremely flexible because it can reside
anywhere in memory. Plus, it is very simple to relocate.
Simple changes i the command file header and BIOS
memyry taine place CP/M-86 at a new location for
suhsequent System loads.

Through a user-defined memory configurauon table,
C?/M-86 manages non-contiguous memory locations.
CP/M-86 allows multiple programs 1o reside in memory
simultaneously. This provides facilities for background
tasks. Also, a t.znsient program may load additional
Jrograms for execution under its own control. These
muiltiple programz may use non-contiguous memory
areas. (:i°/M-86 keeps track of the order in which pro-
grams are loaded and, if an abort command is entered,
discontinues execution of the program most recently
activated.

CP/M-86 is also sophisticated in its handling of user
memory. Larguage processars may specify up to eight
independent program units. When the GENCMD utility
prepares a memory image file, it builds = file header that
speciiies the application’s memory requirements for
each independent unit, including segment information,
and a minimum and maximum buffer size. CP/M-86
uses this header information to allocate memcry for the
program :o be loaded. An executirig program may
request additional bufter space from CP/M-86 durirg
execution. Memory space aliocated to the operating
system, to hackground {asks, or to buffer space for the
executing program neec not be contiguous with the
memory occupied by the executing prugram.

Becausa 8086 programs are so easy torelocate, denen-
dence on absolut: addresses . s bsen minimized. For
example, CP/M-63 uses a reservaa software intsrrupt
{or systam gntry. To make a call for system services, an
application program need only place the regu:ired call
parametars irs the appropriate repisters and execute the
808 insiruction, INT 224, Control passes fo the operat-
ing sy<stem, which performs the requested seivice and
then returns control to the calling progra. Intel Corpo-
ration has rezarved the inatruction INT 224 specitically
for CP/{A-83 and its applications programs.

CRO3S DRVELOPMENT VOOLS

To assist OEM's wishing to Lring up CP/M-36 on a
specific i:ardware device, Cigitat Rzsearch provides a
set rf devetooment tools which reside on aCP/Mbesed
8-bi Z-80, 8080 or 8085 system and may be used to
devetop a version of CP/M-86 to be Inaded on atarget
system. Thus, users taking advantegs of th2se develop-
ment 10218 are spsared the expense of obtaining a 16-bit
microcomputer development vehicle.

The primary software cross development tools consist

- of an assembler, ASM-86 and a utility, GENCMD:; both
will run on an 8-bit CP /M system. Using these toole <n
an 8-bit system, tha programmer can assemble the
custom BIOS program and generate a loadable object
file that will run on the target system. This process can
save time and money.

CUSTOMIZATION

For ease in transporting CP/M-86 to a specific hard-
ware environment, ali hardware dependent code is
located in one module, the BIOS (Basic li.gut/Output
System). The BIOS module manages the hardware peri-
pheral devices.

Digital Research ships CP/M-86 configured for the Intel
8612 Single Board Computer with SBC 204 Disk Con-
troller. To bring up CP/M-86 on a different system. a
custom BIOS module must be tailored to the specific
hardware environment, which usually includes a con-
sole, disk drives, a RAM memory configuration and a
hard-copy ksiing device. The cistom BIOS must sup-
port a standard set of {/O primitives on whichthe BDOS
depends. Some of the standard primitives are:

8 Console Status

3 Consol2 In

8 Console Cut

B List Out

@ Select Drive

B Sei Track

@ Set Sector

B Resd Sector

B Write Sector

@ Return Memory Descriptor Table Address

Custom code for these and other requircd grimitives can
hastdie most application harcdware, Hut must accepi and
return the appropriate vaiues to the BDOS through a
standard subroutine call and return. '

To simplify the preparation of a custom BIOS, Digital
Research supplies a source listing of a working BIOS, a
skeleton for a custom BIOS module, and powerful utility
programs that atiow users to develop amoduie on either
an 3-bit or 16-bit machine. The CP/M-86 assembler.
A3M-86™, and two other utility programs, GEN<;MD and
GENDEF, are supplied in two forme on the distribution
disk: one to zperate under CP/M-86 c.~d the other to
operate under CP /M for use on Z-822 and 8080 sys-
tems. Users cen develop CP/*4-36 on an existing 8-bit
CP/M system, reducing development time and cost.

Once a custom module has been prepared, it is easy to
add to the invariant mgdules of CP/M-86. To dothis, the
user must concatenate the module with the invariant
files, then build a memory image file with the GEMCMD
utility. The .CMD file that resulis may then be loaded and
executed.




BASIC 170 SYSTEM (lIOS) ORGANIZATION

The distribution version of CP /M-86 is set up for opera-
tion with the Intel SBC 86/12 microprocessor and an
Intel 204 diskette controller. Aithardware dependencies
are, however, concentrzied in subioutines which are
collectively refsrred to as the Basic 1/0 System, or
BIOS. A CP/M-86 system implementor can modify
these subroutines to tailor CP/M-86 to fit nearly any
8086 or 8088 operating environment.

The BIOS portion ¢f CP/M-86 resides in the topmost
portion of the operating system (highest addresses), and
takes the following general form;

Cs, DS, £S, SS:

Console
Command
Processor

and

Basic
Disk-
Operating
System

CS +2500H: | BIOS Jump Vector

CS +253FH:| BIOS Entry Points

BIOS: —

Disk
Paramsier
Tatles

Uninitialized
Scratch RAM

PROM LOADER

For users who have the ISBC 8612 hardware configura-
tion, Digital Ressarch can optionally provide a PROM
Loader. This firmware brings the CP/M-86 loader into
the system and sets up the hardware to initigiize
CP/M-86.

. UTILITIES

CP/M-86 is supplied with 8 powerful utilities;

PIP

The Peripheral Interchange Program provides file
transfer between devices and disk files and performs
various reformatting and concatenation functions. For-
matting options include parity-bit removal, case conver-
sior;, Intel “hex" file validation, subfile extraction, tab
expansion, line number generation and pagination.

ED

The CP/M-86 Text Editor allows creation and modifica-
tion of ASCI! files using extensive commands: string
substitution, string search, insert, delete and block
move. ED allows text to be located by context, line
number or relative position with a macro command for
making extensive text changes with a single command
line.

ASM-886

The CP/M-86 Assembler is a fast 8086 assembler using
standard intel mnemonics. ASM-86 also allows usersto
define unique ins ructions with its code-macro facility.
ASM-86 is suppiied in two forms: an 8086 cross assem-
bler designed to rununder CP/M on an 8-bit system and
and 8386 assembler designed to run under CP/M-886.

DDT-86

The CP/M-86 Dynamic Debugging Tool ailows the user
to test and debug programs interactively in a CP/M-86
environment. The command set allows users to trace
program execution with full register and status display.
DDT-86 contains an integral assembler/disassembler
module that lets users patch and display memory in
assembler mnem.onic form.

SUBMIT

The Submit utility allows the user to batch together a
parameterized group of prototype CP/M-86 commands
in a file and then “submit” them to the operating system
with a single command.

STAT '

The STAT utility alters and displays 1/0 device and file
status including free-space computations, status of on-
line diskettes and physical-to-logical device
assignment.

GENCMD and LMCMD

The GENCMD utility processes Intel “H86" format files,
which may be produced either by Digital Research’s
ASM-86 or by Intel's OHB86 utility. LMCMD processes
Intel L-module files resulting from the standard Intel
LOC86 Object Code Relocator Utility.
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" TME CP/M-88 PACKADE

CP/M-86 is shipped on two single-sided, single-density,
8-inch fioppy disks in IBM compatible format. These
disks contain the following machine-readable files:

Distribution Disk 1
CPM.SYS ‘
LOADER.CMD
DDT86.CMD
STAT.CMD
SUBMIT.CMD
PIP.CMD
GENCMD.CMD
LDCOPY.CMD
ED.CMD
GENDEF.CMD
ASM86.CMD
CPM.H86
LDBDOS.H86
LDBIOS.HB6
LDCPM.H86
GENDEF.COM
GENCMD.COM
ASM86.COM

Distrtbution Disk 2
RCM.A86

BIOS.A86
CBIOS.AB6
RANDOM.A86
LDCPM.AB6
DEBLOCK.LIB
SINGLES.LIB
SINGLES.DEF

The CP/M-86 package includes full documentation for
the product. Documentation is also available separately.
A CP/M-868 PROM loader is available for the Intel 8612
Single Board Computer.
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HARDWARE REQUIREMENTS

The version of CP/M-86 that Digital Research ships and
supports requires an Intel 8612 Single Board Computer
and an Intel 204 Disk Controller. CP/M-86 may be
reconfigured for a custom hardware environment with a
CP /M development system. Custom hardware environ-
ments must include:

| An Intel 8086 or 8088 CPU

| At least 56K of RAM

# One to sixteen disk drives of up to 8 megabytes
each '

@ An ASCII console device such as a CRT

DIGITAL RESEARCH

Digital Research, Pacific Grove, CA is the leading pro-
ducer of microcomputer operating system software and
utilities. For 10 years, Digital Research has been
invoived with the design, development, and support of
microcomputer software. The single user operating sys-
tem, CP/M, muitiuser MP/M™ and software network,
CP/NET™, form the basis of a family of operating system
- software products spannirig 8 to 16 bit microcomputers.
Digital Research users include over 200,000 systems.
250 OEMs and 300 independent software houses.

ORDERING INFORMATION

Product Order Description

CP/M-86 System Two Single Density, single
sided diskettes and CP/M-

86 Documentation.

CP/M-86 Documentation CP/M-86 System Guide,

.CP/M-86 Programmer's
Guide and CP/M users
Guide.
CP/M-86 PROM for use on an 8612
Development PROM Singie Board Computer.

CP/M is a regislered trademark of Digital Research, Inc. MP/M.
CP/NET. CP/M-86. ASM-86 and DDT-86 are trademarks ol Digital
Research, Inc. Z-80 is a registered trademark of Zilog. 58
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http:ASM86.COM
http:GENCMD.COM
http:GENDEF.COM

- Comparison Of CP/M"'2.2
and CP/M Plus™ Banked And Non-banked

CP/MPlus CP/MPlus CP/M 2.2

 banked non- non-
system banked banked
C ' system system
Hardware supported ‘
8080, 2-80®, or equivalent yes yes yes
Banked RAM- yes no no
Minimum RAM 26K 64K 20K
TPA size (assuming 2K BIOS) 62K 54K 58K
Maximum number of drives . 16 - 18 16
Maximum capacity per drive (in Mb) 512 512 8
Maximum file size (in Mb) R 32 8
Performance .
Hashed directory access : yes . yes no
LRU record buffering yes no no
Multi-sector disk reads and writes ‘yes - yes no
OS reloaded on warm boot , ~no no yes
User interface
Time and date stamps on files ~yes yes no
Automatic diskeite login yes yes no
HELP tacility . yes o yes no
System utilities prompt for missing arguments . yes yes no
Consoie 1/0 redirection , yes yes no
User profife initiated at system boot o yes - yes no
Multiple system commands on one line ~ yes .yes no
Line editing of consc!a buffer input -yes no no
Multiple drive file searches ‘yes : yes no
System files on USER 0 available to all USER #'s yes " yes no
Application program intetface .
Application program may trap system errors yes - yes no
{rive free space system function ' yas yes no
Truncate file system function ' yes . yes - no
Program chain system function yes ‘ yes no -
Time anc date accessible through system function yes " yes no
Direct BIOS calis through systern function yes © yes no
Program and overlay ioading as system function - yes yes no
System Control Block yes - yes no
I1/0 Byte no . no yes
Multiple device input and output yes yes no
Rezident System Extensions _yes yes no
File system compatibility ~
CP/M 2.2 files _ yes yes . yes
MP/M i file password protection .yes . no no
System implementation
Blocking and detlocking code in BIOS ‘no- ‘no yes
Linkable BIOS . yes . yes no
. System generation utility yes yes no



Access Manager” OVERVIEW

Access Manager is a versatile file access method for
CP/M® and MP/M II™ systems. A compatible file
accessing method across all of Digital Research's
compiled languages, Access Manager interfaces mul-
tiple languages to a common data file. Access Manager
maintains separate index and data files to eliminate the
need to sort the data records. The index is accessed in
either ascending or descending order to rapidly search
for and retrieve information from an unsorted data file.

The index file contains the key values and the data
record number that indicates the location of the record
in the data file. Data files may have up to ten keys; for
each kev a separate index file is maintained. Access
Manager supports logical record lengths deiined by the
user. Duplicate keys can be distinguished from one
another automatically.

Access Manager supports both single-user and
multiple-user operating systems. File and record lock-
ing is provided to ensure data integrity in multi-user
operating systems. A multi-user system provides up to
40 keys for data files.
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Access Manager FEATURES

B Indexed Access to Data Records

| B-Tree Index Structure

B Multi-User Support

B Automatic Reclaiming of Disk Space
® Efficient Memory Utilization

B Portability Across Multiple Languages

INDEXED ACCESS TO DATA RECORDS

Multiple keys may be associated with the records in‘a
data file. For each key, Access Manager maintains a
separate ordered index file. As new data records are
added to the data file, the associated keys are placed in
the proper position in the index file. Keys need not be in
any particular position in the data record. The user must
supply ithe proper interpretation of the key values in the
index files. If two or more data records have the same
key, the duplicate keys can be handled automatically by
Access Manager. Searches of the index will return each
of the records with the same key.

B-TREE INDEX STRUCTURE

Index files are organized using a height-balanced muilti-
way tree structure. The index files never needs to be
reorganized when data is inserted or deleted. The bal-
anced structure ensures the minimum number of ac-
cesses to search an index file for a key.

The amount of buffer space reserved for index files is
controlled by the programmer. Access Manager never
reads information from an index file if it already exists in
the index file buffer.

MULTI-USER SUPPVIT

Access Manager works with the MP/M |l operating
system to provide data file and data record locking.
Access Manager provides a system resident process to
handle all index and data file accessing m multi-user .
applications.

Access to data files and records within a data file may-
be restricted by the user. Access can be controlled in
four ways. First, the complete file may be locked so no
other user can access the file. This is an exclusive file
lock. An entire file may also have a shered file lock. This
is used to block an exclusive file lock when a file is
already in use. When multiple users are allow=d to
access a data file, there are two levels of lockii g that
may be used with a given record in the data file. Arecord
may be locked so that other uaers may read the record

.butnot changeiit. This is a shared record lock. Finally, a

record may be locked so that no other user but the one
locking it may read or write the record. Record locks are
on logical records, not on physical disk sectors.
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Access Manager is initially configured for three users,
but will accomodate up to eight users at one time. All
necessary source code is provided to configure Access
Manager for up to sight users. Programs designed for a
multi-user environment will also work with a single-user
system. Programs are not recompiled to shift between
single and multiple-user operation; they need only be
relinked.

AUTOMATIC RECLAIMING OF DISK SPACE

A data record and its associated key values may be
deleted from the Access Manager files. The space in
both the index and data files is reclaimed and made
available for use when another record is added to the
data file.

Access Manager allows data files to expand as required
by the application atthe same time ensuring that all disk
space is being used efficiently. Access Manager will
also identify any deleted records which have not yet
been reused. If required Access Manager can rebuild
anindex file in cases where the index file has been lost.

EFFICIENT MEMORY UTILIZATION

Access Manager is designed to use the minimum
amount of memory. The memory requirements are dif-
ferent for single-user and multi-user systems. The single-
user library components are:

| Language Interface 0.6k
2 Adding Key Values ' 1.5k
@ Deleting Key Values 1.8k
® Opening, Closing and Searching

Index Files 4.7k
| Accessing Data Files 2.6k
| Index File Buffer Area (minimum) - 0.6k

TOTAL 11.8k

Multi-user cperation requires 2k of user memory, as well
as 16.4k in a separate shared resident system process
and 4.5k of shared butfer area.

PORTABILITY ACROSS LANGUAGES

Access Manager data files can be accessed by any of
the Digital Research native code languages. This per-
mits a common data base to be used by programs
written in different languages.

The handiing of datafiles as well as index files is defined
by Access Manager. Special interfaces are provided to
interface each language with Access Manager.

Acceas Ihnldor DESIGI: SPRECIFICATIONS
Access Manager has the following design specifications:

B Maximum key value length is 48 bytes

| Maximum index file size is 8 megabytes

B Data record numbers are limited to 4 bytes of binary

M Data file recurds are all a fixed length as defined by
the user

When operating under CP/M version 2, Access Man-
ager includes the following additional design specifi-
cations:

B The maximum data file size is 8 megabytes
3 Twenty data files may be open at one time
@ Ten index files may be open at one time -
® Eighteen disk buffers may be requested

When operating undeir MP/M |l Access Manager in-
cludes the following design specifications:

m The maximum data file size is 32 megabytes
B Forty data files may be open at one time

@ Forty index files may be open at one time

| Sixty disk buffers may be requested

| Eight users can share index and data files

ERROR HANDLING

Access Manager allows two types of error handling.
During initialization, the program sets an option to have
all error messages display on the console and terminate
the program. Optionally, Access Manager allows the
program to make all error messages available to the
program viz an ERRCOD function. Any errors disco-
vered by Access Manager will set an error code and
return it to the executing program. '

Alock code is returned whenever an attempt is made to
lock a data file or data record. The action to be taken
after an unsuccessful locking request is made at pro-
gram level.




INDEX FILE HANDLING ROUTINES

‘Access Manager provides a comprehensive set of rou-
nnes to access index file information. Calls made to the
run-time system allows programs to traverse the index
hle in sequential order or reverse order. A program can
scan the index for an exact match on a key, or a key
value equal to or greater than the requested key, or the
previous key value. Requesting information about the
first. last or next available entry in the index file is availa-
ble with a single subroutine call to the run-time system.
In addition, routines are provided to add new key values,
delete existing key values in the index file or update
existing index pointers.

Routines are provided to determine the number of index
key values which are available to the program. The
ability to force an index file to update to dis¥ after each
update exists. Index file maintenance routines to open,
clnse. save and delete index files are all available under
program control.

INDEX FILE STRUCTURE

| i

Data File
Structures

L | I | _J

A

DATA FILE ACCESSING ROUTINES

Modifying, adding or deleting data records from data
files are accomplished by calling routines in the Access
Manager run-time library. These routines allow pro-
gramsto open, close or erase data files. Forced updates

~ todisk can also be accomplished wheneveritis neces-
sary to guarantee data file integrity. Routines are pro-
vided to determine the size of data files and the number
of data records in a data fite. Access Manager uses four
byte pointers for each data record. The high order two
bytes are accessible and can be modified to allow mul-
tiple volume data file support.

Data records are accessed by using the Data Recerd
Number returned from the index handling routines. Data
records can be read, written, reread for subsequent
reuse. The next available Data Record Number in the
data file is available when adding to the data file. Setting
and releasing file and record locks are handled through
the data file handling routines.

ACCESSING A RE(CORD BY KEY

e Application

Program

.

index File

>

Index File

Data Record

Data File

——
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Access Manager PACKAGE _

Access Manager ig shipped on two 8-inch single-sided,
single-density diskettes.

SOFTWARE PERFORMANCE REPORT

Access Manager is supported by Digital Research's
Software Performance Report (SPR) system. This ser-
vice provides a prompt response t0 technical problems
associated with Access Manager. Users are provided
with SPR forms, which serve as a communications
device to inform the Digital Research Product Support
staff of user-identified probiems.

LANGUAGE SOFTWARE D'RECTORY

The Language Software Directory is an up-to-date ref-
erence tool for accounting, word processing, utilities,
and vertical market application packages. It serves as
support for the Independent Software Vendor's (ISV}
product by providing a complete listing of the applica-
tion package the end-user is looking for. The directory

contains a listing of companies actively marketing busi-

ness application packages, followed by product name,
description, and memory requirements.

R Rt S R (e ls o R = i

HARDWARE REQUIREMENTS

B Operates with either the CP/M or MP/M |i operating
systems.

B An Intel 8082/8085 or Zilog Z-80® microprocessor.

@ A minimum of 48k bytes of random access memory is
required. i

B One floppy or hard disk drive and a console.

DIGITAL RESEARCH

Digital Research, Pacific Grove, CA is the leading pro-
ducer of microcomputer operating systems, languages
and utilities, for 8- and 16-bit microcomputers. For 8
years, Digital Research has been involved with the
design, development, and support of microcomputer
software. Digital Research'; .v3erating systems are the
industry standard. Digital Research’s languages and
productivity tools are designed for the professional pro-
grammer writing commercial software packages. To-
gether, they form a family of compatible software pro-
ducts. Digital Research users include over 350,000
systems, 600 OEMs and 600 independent software
houses.

ORDERIHG INFORMATION

Product Order Description

Access Manager System Two 8" single-density,
single-sided diskettes and
Access Manager
documentation.

Access Manager Access Manager
Documentation Programmer's Guide.

CP/M is a registered irademark ot Digitai Research. The Digital
Research logo, MP/M Il, and Access Manager are trademarks ot
Digital Research. :

2-80 is a registered trademark of Zilog.

NOTE: The information set forth in this Prorfuct Brief is descriptive
only. For detailed specitications, consult the DRI technical manual for
the product.

6/82 Printed in the United States
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EtherShare™ Network Server

EthesShare'™ is an Ether-
net-based notwork server
which ofters 1BM Personal
Computer users shared
aceess to a hard disk. ftis
packaged as a complete
unit which includes Win-
chester dish storage, pro-
cesson memory, Ethernet
connection, atid software
which manages conewr-
rent use of the disk by
many IBM PO users.
Ethershare olters shared
aceess to data and pro-
gram files in addition to
the vegular bencetits of a
hard disk, like faster Joad-
ing of programs. quicker
tiles aceess, groeater cagre-
ity, and increased veliabil-
ity. Fhe resulis are fower
cousts, move ellicient utili-
zation of storage, il in-
creased productivity trom
the sharing ol inlornation
and analysis tools,

FEATURLES

8 10 MB Last-aceess hard
disk, expandable to 40
MU

| 1 MB 5V inch loppy
disk for backup

| Powueriul 16 bit proces-
set with 512K hyvtes
memory

® ‘fransparent aceess (o
hard disk toeup o 40
A PU's

8 No software changes (o
OS5 vrapplicitions
programs

8 Shared and privide disk-
elte-nized volumes

® Pssword contiol or
SCCHIE ACCENS

B laceenental seever
capabilities via
add-on solwue

Specifications
Hardware: Pl Ether-
shate network serveris o
desk top unit which con-
sists ofa svstem cabinet
containing a high perfor-
manee proeessor and
muemory, 3 IWMBSYineh
Winchesterdisk, and a

1 MB 5% inch loppy disk
drive. The Etheraet con-
trolleris integrated into
the system unit and inter-
connetts with the Ether-
net coasial cable through
an external ransceiver. A
CRY display and keyhoad
are included forentering
administrative comminds
anel mGnitoring status.

Software: The Eithersharne
softwaee divides the Win-
chestee disk into dishette-
sizad volines which can
b vesssed o writlen by any
IBM Personal Compater on
the network, You aceess an
Ethershare volue by sup-
plying its name s a come-
mand which ereates a link
between your 2C and that
particuli volume on the
shared dish. Making this
link is equivalent o placing
alloppy in the diskette
drive s closing the door
Alter that, programs inay
be: loaded and files imay

b ecad o written by DOS
without any changes to
voue seldfwae e Opperatien ol
the hard dish and conunu
nications across kbhernet
are totaliv transpacent to
DOS ad W applications
progeans which eseculte
on vour 1M Peesonal
Computer Fhe EtherShare
volumes are cither 160 or

——— e e s ¢ i s et s ]
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320 Kbytes in size, corre-
sponding to cither a single-
or double-sided diskene.
Each PC may aceess up to
four diskette volumes al
one time, in any combina-
tion of EthersShare volumes
and real diskettes,

Public or private Ether-
Share volumes may be cre-
ated as they are needed.
Public vuluies are acces-
sible by any Ethershare
user, may be used by more
than one person at a time,
and are write proteciesd 1o
guard against accidental
change or erasure. Privale
volumes may be accessed
tor reading and writing by
only one user at a time.
‘Two types of password
protection are provided,
Each user may have a pass-
word which must be given
10 log into EthersShare,
Each EtherShare volume
may also be assigned a
password 1o control 2ecess
and prevent unauthorized
use.

‘The EtherShare soltware
provides HELP tacilities to
aid new usars. [fvou re-
quest a sunmary ol cons-
mands, o list, complete
with descriptions, will be
displayed on your screen.,
You may ash lor more ex-
tensive informatios: on an
individual commangd, and
itwill be supplied with ex-
amptles ol its use. Ma com-
mand you enler is incom-
plete, you ave prompted 1o
provide the missing inlor-

mation, Or aee given iaomes-
sage deseribing the evrore
Backup: The EtherShare
network server incomo-
ratas a 1 MB Hoppy disk
drive lor backup ol the
hard disk. You may choose
a full backup and copy the

“entire disk, ova time-sav-

ing incremental backup,
where only those parts of
the disk that have changed
since the last full backup
are copied. An optional
cartridge lape drive is also
available for bachup.
Expansion: Your network
can grow casily as vour
needs increase, New users
are adeded o EtherShare
with simple commiands,
and EtherShare add-on
disks can increase slorage
capacity to 40 MB. Large
networks may be conlig-
ured with muhiple Ether-
Shaves. Ethernet networks
can support ap o 10
computers without repeat-
ars. This modula, incee-
mental approacts io net-
work growth means that as
your requirements change,
your network will easily ac-
commaodate them.
EtherShare can b ex-
panded to provide addi-
tional server lunetions.
With the add-on Ether-
Print "™ software, Ether-
Share becomos a print
server able to be usaed
tansparently hy any PC on
the network. EtherMail ™,
another add-on sollware
package, extends Ether-
Share to olfer interper-

BthoerShare

sonal messaging via elec-
tronic il 1o all Personal
Computer users on the
network,

iBM ¢ BdherShare
Commands: I

Ethershive
conunands provided with
the 1BM PC soltware ave
used o aceess the Ether-
Share volumes on the
server.

LOGIN-—Logs a userinto
the EtherShare and chiecks
tor the proper passwaorl.
CREATE—Creates a new
EtherShare volume, giving
ita name, defining its ac-
cess (public or private), size
L1660 o 320 KB, andd pass-
waord, il desired.
LINK—Establishes a link

" between a standard DOS

drive specitior 1A, "B,
0 oe 0 and the
tthaerShare volume you
want loaccess. Fron here
on, any further references
10 tiles onthis volune use
standard DOS tile nanes.

UNLINK —Breaks the link
boetween awmaned Fher-
share volumie andsts 3OS
drive specitier

FRASE or DELETY, --
Deletes an EtherShare
vohune.

MODIY - Alows the:
owner to change the
name, password, oraceess.
parsmetess ol avahune,
DML Lasts the names of
FitherShare volumes, and
shows which are currently
inuse.

USER CREXEE - -Adds a
new user 1o Etheeshae,
UISER ERASE. Deletes a
user from EthesShae.
USER DIR-- - Lists the
nasies of alb users on the
EtherShave, and shows
whichare camently
loggeed in

USERMODIEY  Allows i
user to change a password,
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EtherShare Network Server

HELP—Gives more infor-
mation about conumands
and theie strugture., De-
tailed information about
specitic commands can be
requested.
LOGCJIT—ags a userout
ofthe Ethershare.
EtherShare Administra-
tive Commaneds: Addi-
tional commands ire pro-
vided for operating and
maintaining the Ether-
Share network server.
Administrative command
entiy wkes place at the
keyboard of the Ethaershare
CRT display. These com-
mands provide jor startap
and shutdown of the
server, backup and restore
of the disk, status monitor-
ing, and other similar activ-
ities. Menu-driven com-
mangds step vou through
the various lunctions and
supply necessary informa-
tion and prompts when-
ever needed.

Installation
Ethershare installation is
done by the user and does
not regaire any special
tools. Complete step-bv-
step instructions cover un-
packing, setup, and load-
ing of seltware. Connee-
tion to Fithernet reguires
plugging the coasial cable
into the Ethernet trans-
- caiver supplicd with the

unit.

Al EtierShare soltwasee for
" the 1BM Personal Com-

puter is supplicd on a DOY
~format diskette. nsirae-

tions on soltware installa-
tion are included in the
Ethershare User's Guide.
Fach IBM PC must bhe con-
nected to Ethernet by an
Fthertink ™ card. Ether-
Share is compatible with
IBM DOS applications only,

Decumentation
EtherShare User's
Guide: Fhe EthesShare
User's Guide gives com-
plete details on how to use
EtherShare's shaved disk,
including a complete
description of the com-
mands, tutorial examples,
and sotltware installation
instructions. Additional
exammples are provided
which show vou hu Lo
use puptilar programs like
VisiCale®, EasvAvriter'™,
Wordsar®, and PFS:*
FILE with EtherShare. Fhe
FtherShare tiser's Guide
consists ot i $-hole
punched seetion whicluis
10 be inserted ingo the
EtherLiok ther's Guide
binder.

EtherShare Administra-
tor's Guide: The Flher-
share Adiministeator’s
Guide is as-ving binder
which includes intorni-
tion on how o unpack and
install EtherShive. Astep-
bv-step guide is provided
tor using the EthaerShaee
Administrative conmunuds.
Duescriptions of the diag-
nostic soltware and prob-
lean isolation proceduees
are also included. :

Technical

Specitications

Processor: Lateed BUK6G L ML)
Memary: S12N Bytes. Parity Cheched

Disk Caprreity:
Disk Seak Fime:

1O MBS tormsatted, expantdable o0 MB
Jms laea-to-teck
205 s, s

Averigde Access Tline: 85 ins

Average Lateey:

LS TIEN

tead ‘Time Clock Cadendar

‘Hanperiture

Povwer Consumpiion:

Stoasdeg. C.

2010 80% reltive lnndhiy non-
condensing

250w,

100- 130N 60 Hz,

Systen Unil

Dimaensions:

178 18 6.5 inches )

Ordering Information

Malel
Number

S0

K60

e
G0

Jeen

G20

KIgel])

Deseription

EtherShaee Network Server. lncludes senverwath 10
MB Winehester disk diwve, UMB A el tlopps disk
iives, Ethernet network interdaee. LiherShase shaied-
dlisk software, atd BiberShane Adonnisteatonrs Gaide.
One copy of the EtherShae: I8N PC Bsen s Goide and
soltware is also included.

EiherShare Network Server, Saoe as SCGH D with
20 MBdisk,

tuthershare 10 A Expansion Disk, Forase with SCon
ar 30000 Masittnob one expansion dik e
tthershave,

ElherShuaee 20 M Expansion Disk, For use with SCG00
or SCEOT. Masimun ol one espansi dish per
Ethershare. ‘

EtherShare Carteidge ‘Gipae Deive. tncludes o 17 M
vagrwity cartridge tape dvive inan expansion cabuwet.
FiherShare/ AN PC User's Guide suul Sotbware
Includes the Ethershare User's Guade and a 1§05
format diskette containing the EtherShare user
sottwae for the TBNEPC. One copy shionld e obtaimed
Tor cach IBN PO aser

Cables must be purehased sepavatedy, see3ECom Orderiog
Guidde lor cable lengths and prodduet smlbeers

i)
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- EtherLink™

EtherLink '™ is a hardware
arnd software package
which connects 1M Pey-
sonal Computers and en-
ables them to coopera-
tively exchange data and
programs via Ethernet.
Eiherbink includes the
hardware interface and
software which perimits a
PC running I8M DOS to ac-
cess i remote dishette and
to use a renote printer
which is connected to
anuther €.

LtherLink allows von o
put your netwark to work
right away. beginning with
a network as small as 1wo
1BM Personal Computers.
It you want information
that belongs to another
IBM PC usern the Ftherlink
software lets you copy a
single file or an entire dish-
etie from one I'C to an-
other. Wilh Etherlink, you
may also use another 18M
PC's printer via the net-
work. The EtherLink hard-
ware and software manage
all communications trans-
parently, 50 no changes are
needed to DOS. your appli-
cations programs, or your
methods of using your
computer

Features

& ‘Pransparent access to
remote diskettes for 1DOS
and your application
soltware

8 Files orentire disketies
miay be copivd across -
the network

® ‘lransparent use of
printers on remote 13N
PCs '

8 Easy uscerinstallation of
EtherbLink card and net-
work wiring

& Ethernaet compatible—
conforms to the DEC-
INTEL-XEROX
specitication

Specifications
Hardware: The Ftherlink
card is a single cireuit
board which plugs into
one expunsion slotin the
IBM Personal Compter

The cirenitey iminages the
transiission and recep-
tion of dita on thie netwaork
and includes an on-bowrd
transceiver which con
neets directly 1o the Thin
Eihermet coasial cable. A
standird Ethernet trans-
ceiver connector is also
provided il vou plan to use
Etherbink withan existing
Ethernet netwoik.
Software: tipon com:
mand, the Etherbink solt-
wire sets up a commani-
cations channelwith
another computer across
the netwaork. When this
channel between PCs has
Deen established, you con
read orweite any lile on

thiat remote computer's
ddishette Althougln s
phvsieally focated else
wheres i is treated just like
anothen dishente drive on
VOUr COMPUter. You aceess
it using the standiard DOS
comainds o program 1)
stitements, Yo niay copy
tiles feom the remotes cotn-
puter’s dishette o voar lo-
cal diskette den e using the
DOS “COPY " conunatcd, or
VOLLOEIY COPY alentine
dishette using “DISRCOMY
any eveors oceor during
the vemote dishetie opera-
Lotis. an approprile mes-
Sitger o senl back, amd DOS
will displavan eaplanation
ol the ervorlor vou.

W
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Printing via EtherLink
works in the sate wi.
First, you use Etherbink
commands o establish a
channel beaween vour
computerand the printer
onanother tEM PCThen
vou can print om your
display using the "Print
Screen” kev, vou can divect
outpat frona program
the printes oF vou can use
DOS commiads o copy i
text file to the printer. You
can do anviling with an
ttherLinked remote
printer that you can do
with a printer connected
directly 1o your computer.
I takes place withowt
changes lo your programs
or changes W DOS.

The EtherLink soltwiare
manages the conmumea-
tions over Ethernet tor vou.
‘The computer whose disk-
etle dreive or printer vou're
using across the network
st be running i semver
program which is supplied
us part of the Ethertink
software pachage. While

this 1'C's dishette or printer

is heingg used, it is dedi-
cated to the task of “serv
ing” other computers on
the network and cannot e
running othet prograss,
‘The diskette and printer
services are independent
s0 they may be interacting
with two dilferent cornpuat-
ers at the same lime,

All FtherLink programs
and commanads hive fea-
1res which miake using
them casy. I vou forget i
pariuneter vouwill e
prompied to supply it H
syou forget a conunand. you
miav ask for helpaod will
b givenandisplay sereen
menu which deseribes all
the comniiuls

Ethernet Compatibility:
The EtherLink card con-
o 1o the Bihernet nel-
work specification. s
steh, itis compratible with
other Ethernet equipment
froan SCom as well as other
vendors

1M PC Reguirements:
EaherLink reguires you to
B ez oy 18N Penonial

e

Comiputes withoat least Gk
by tes ol memuory, adishette
drve, DOS, and oo avail-
able svstemreypansion shot
Etherbinkas compatible
with 1IN DOS applications
only.

nstallation

Etherbink is installed by
the user and reguires only
ascrewdenes Notools ae
required to conneet your
M Persounal Camputerto
the Thin Eheractora
standid Fthernet coaxial
cable. Cables are not in- .
cluded i the Eihueeink
package. andare available
i standad lengths,

Documaentation
EtherbLink User's Guide:
The Ethertank User's
Cogithe s ad-ong binder
which proviches inforn-
tinn oo o toanestall and
use the Etheanbank hiod-
witre and soltwate Steg-
b steprinsteactions detail
the insballatson of the
Ftherbink card Vsechion
on network conhgucation
shows how o pad the
coanial cables together to
Build an eflecine netwark
Thee guiele espilinns the use
of Hie Bherbank com
srands and progras il
includes a tatorid withy ey -
amptes Aalditional exam-
ples are provided swhich
shioww vou hiow 1o use
EaherLink wath popuabar
prograsies sach as Visi-
Cale® and Fasywriter'”

\b
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“Technical Specifications Ordering information
EwerLink Card Madel
Size 10.7 X 33.5 em. Number Deseription
4.2\ !11.2 in. ‘ ) S0 EtherbLinkABM i1,
Requires one I8N PC expansion slot Includes an Ethernet network inteface cagd, the
Power Lbi(u +5v. Fihertink software on DOS tloeimalt dishette for
Requirements 1 a0 + 12 v iwith internal transeesiver aceessing remote diskettes and printers, and the:
San @+ 12 vawith external transeeiver) FiherLink User's Guide.
‘Temperature 010 55 degrees C., 1010 90% humidity Cables of vavious lengths and network terminators must
Humidity non-condensing) be purehiased separately. See 3Com Ordermg Guide lor
Network BNC connector lov coasial cable using cable fengths and product numbers.

Connections  on-board transceiver or Female 15-pin
D-5evies connector for Ethernet trans-

coiver cable What is Thin Ethernet?
Bthernet Network ‘Thin Ethernot is a cabling mothod promoted by 3Com
Data Hate 10 M bitsssecond specitically (o interconnect personal compaters. The

'hin Ethernet cables and connectors maintain the

Packel Size S12-120- bils . . . . .
critical Ethernet specifications, but olfer two major

Miwimum S00 Meters UThin Ethernet Cabler, 5o improvements: lower cost and sasior instatlation. The
:\“":""‘z"::;:' '\!"I""':“ ".""ff’;"l't" LCable, it Meters ‘Thin Ethernet cable is 2/10th of anineh in dianeter,
Ethevnet Cable with SCom ranseeives, compared 10 4/10 of an inch for the statdard Eihernel
2.5 KM between any two compuiers cable. This makes it lighter and more pliable. The
using repeaters) lighter weight, greater tlexibility, and smaller size
Maximum 100 per cable segment, and 1000 per greatly simplity cable routing and installation 'he:
Numberol  network wising repeaters) push-oniwist-to-lock connectors attizeh divectly (o
Computers the EtherLink card and make couplings simph: and
Access Method Carvier Sense Multiple Aveess with secure. The only difference is the imainar: allowable
Collision Detection CSMACI length of a cable segment. Each Thin Ethernet cable

segiment may be up to 300 moters in length, while a
thick Ethernet cable segment imay go as lar as 510
meters,

EtherLink cards may be used with the thicker Ether-
net cables or an existing Ethernet network with 3Com
transceivers, transceiver cables, coaaial cables, and
adapters.

Error 32 hit eyelic redundaney eheck oneach
Deteetion data pachet

Eaberdink and 3Com e teadeinsaks of SCom Corpuration
Vinit ale iy o ceisterent ademnssh ol Vist o
EasyAvriter is a tradeaniack of itormition Unlimited Sollwan e i

m C(th(]alon LN Sharebinl Wa : /

Mounitatn Vs Calitorams HHELE U SN \’ .
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IBM PERSONAL COMPUTER_FACT SHEET

System Unit
Size: Width - 20", Depth - 16", Height - 5.5"

Weight: Witiiout diskette drive - 21 1bs.
With one drive - 25 1bs.
With two drives - 28 lbs.

Blectrical: 120 V. AC

Cycle Time: Main storage - 410 nanoseconds
Access - 250 nanoseconds

Memory: 40K built-in read only memory (ROM)
16K to 256K user memory

Standard:

Feyhoard for data and text entry

Cassette player jack Zor cassette attachment

Five expansion slots for additional memory and
display, printer, communications and game adaptors
Built-in speaker for musiccl programming '
Power~-on automaiic self-test of system components
BASIC language interpreter, 16K memory

Keyboard
Size: Width - 20", Depth - 8%, Height - 2"

Weight: 6 lbs.

Keys: 83 full-function for data and text entry: includes
10 for numeric entry and cursor control and
10 special function for scrolling, editing, etc.
Easy access to 256 characters (ASCII and Special)

Keyboard: Adjustable typing angle.
: Detached from system unit ard connected by six-foot

cable for flexibility
All keys automatically repest \’é’

(more)



Matrix Printer

Size: Width - 16", Depth - 15", Height - 4"
Weight: 12.5 1bs. |

Features:

80 characters-per-second printing

Continuous feed, multi-part paper

Self-diagnostic checks to assure proper operation
12 type styles to suit various printing needs

Page spacing and column skip for word processing
Bi-directional printing for increased speed

40, 66, 80 or 132 characters-per-line formats
Out-of-paper alarm

Replaceable ribbon cartridge and print head

Monochrome Display

Size: Width - 15", ODepth - 14", Height - 11"

Weight: 17 lbs.
Display Functions:

25 lines of 80 characters on 11%" screen

Underlining, high intensity blinking characters .and
reverse image for highlighting information

Non-display for security data ,

Upper and lower case display for word processing

Brightness and contrast controls for reading comfort

Diskette Drive

Number of diskettes: Up to two 5%" diskette drives
Storage capacity: 160 kilobytes per diskette

Other Options

Communications: Asynchronous communication line with data :
bases, other computers, laboratory instruments
or other products using a standard RS§-232C
asynchronous adaptor

Games: Permits user-supplied joy sticks and paddles to be
connected to the system

Note: All weights and measurements are approximate

(more) ' .. \)p
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SOFTWERE

System Software

BASIC Interpreter - Based on the popular Microsoft Basic and
offered in three versions -- cassette, diskette and advanced.

The cassette level is included in the read-only memory of
every system and provides input/output instructions needed to
enter and retrieve data. It also supports use of the keyboard,

display, light pen and printer and provides a full complement of
editing and mathematical functions.

The diskette and advanced levels are optional. The diskette
extension supports the use of diskettes, while adding date, time
of day and communications capabilities to the system. The advanced
extension enhances the display graphics to include features such
as point, circle and get/put display, while increasing light pen
and joy stick support for design work and home entertainment.

Disk Operating System (DOS) - DOS supports one or more
diskette drives, allowing the user to write or read from the
system’s removable diskettes, display a directory and rename,
erase, display or copy files.

Pascal Compiler - This language compiler allows separate
compilations of program elements for maximum system performance.
In addition, it supports several programming features for advanced
programming work.

CP/M-86* and UCSD p-System* - IBM has contracted with
Digital Research, Inc. and SofTech Microsystems, Inc. to make
CP/M-86 and the UCSD p-System available for the IBM Personal
Computer. We expect their availability will provide the oppor-
tunity for many current applications to be transferred to the IBM
Personal Computer with minimal mndifications.

Application Software

visiCalc* is a problem-solving program package for financial
or mathematical forecasting and computations. All data is arranged
into a grid of up to 63 columns and 254 rows and interrelated so
that users may create "what if" situations that will show the
effect of one changed element on the remainder of the data.
visiCalc has vertical or horizontal scrolling, easy cursor
movement and the abilicy to vary formats.

(more)
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General Ledger keeps detailed records of financial trans-
actions and generates a balance sheet and income statement,
providing timely information on a company's financial status.

It has "menu" instructions for its programs, password security,
departmental income statements, and the ability to compare prior-
year budgets. '

Accounts Receivable is a complete invoicing and monthly
statement generating package that tracks current and old accounts.
A complete record is maintained for each customer and the current
status of each customer account is instantly available. A complete
set of "prompts" allows inexperienced operators to make full use
of the system with minimal instruction.

Accounts Payable keeps track of current and old accounts,
incorporating programs to maintain a complete record for each

vendor and determines vouchers to pay by due date. It also will
automatically print payment checks and maintain a check register.

EasyWriter* is a versatile, easy-to-use application
that Tets users process words and text quickly. EasyWriter
functions are highlighted and prompted from menus listing all
needed commands. Texts are maintained on diskette files which
can be saved, retrieved, deleted, printed, revised, linked and
appended. The simple text entry and text editor are combined
with the flexibility of formatting to allow users with varied
skill levels, from hobbyist to typist, to be productive gquickly.

Microsoft Adventure provides the IBM Personal Computer with
a role-playing fantasy game. The game setting is a vast network
of caves beneath the earth and the land outside. The fantasy
world contains 130 rooms or nodes, 15 treasures, 40 useful objects
and 12 problems to solve. The program allows players to store
the status of two games on a diskette. It will provide useful
hints, instructions and feedback on a player's progress.

Communications software allows users tc access external data
like Dow Jones News/Retrieval* and THE SOURCE* for information
and to communicate with other computers. To enhance this communi-
cation capability with larger systems, IBM also said it intends
to provide a full subset of 3270 emulation capabilities.

* Trademarks:
VisiCalc - Personal Software, Inc.
EasyWriter - Information Unlimited Software, Inc.
Dow Jones News/Retrieval Service - Dow Jones and Company, Inc.
THE SOURCE - Source Telecomputing Corp.
CP/M-86 - Digital Research, Inc.
UCSD p-System - Regents of the University of California

TGM081281 | \\90\
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5. BORSZLL COURLTEIN (Guousz. A98L) A
13:!=-A210D System w/18%, no drive $1265.00
IS1=-3A211D System w/é%;, one cGrive | 223560~
I3:-Bl26U 161l Add-on nenory , - _ 90.00 < -

CInn-n1290 3210 AGC-on menory l o 325.00
I51i-B130Y 647 AGS-OR .igory . 580.00-
I2..~C183C I2:. lionitor/ Parallel Printer

Acarcter Interfzce ‘ 335;00
IZ.L~Cl56U Color lionitor Adapter Intérface . 300.C0 -
ISh~Cl570 bParallel Printer Adecoter Interface 15¢.00
17:-C136U Disk Drive Adapter Foars 220.00
13:-C1590 Serial rsyanchronous Adapter Interizce 150.00
IEK-ClGOU Game Control hiepter Interface | - 55.00
13:4-E£200D tionochrome Display Green - 345,00
IBli-£201D Matrix Printer, 80 cops | | - 755.00
I3X-F1420 Disk Drive w/o Adapter o © 570,00~
IBL-H3440 Hatri* Printer Stand »‘ = o 55.00
I8!i-K1592 DOS and Basic Extension : S 40,00~
IBI-K1593 Pascal Compiler | 4- 300.00~

CI3N-K1574 Asynchronous Comnunications SuppOrt 40.00 |
I31-K1595 Visicale 200.00 ~
I31-K1596 Tesywriter 175.00
IBN-K1597 Adventure 30.00
IBii-K1598 General Ledger Peachtree : | 595,00
I813-K1599 Accounts Receivable Peachtree : | 595,00
IBM-KISOO‘ hccounts Pafable Peachtree o 595.00
1EM-R0097  Parallel Printer Cable 55.00

RE llodulator L 20,95 . <<P
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Nestars PLLAN for
information handlin

To make the concept of Community Microcom-
puting work, Nestar has developed PLAN 4000™ our
third-generation Personal Local Area Network. PLAN
4000 unites Apple Il. Apple ///. and IBM Personal
Computers with other system elements to form a
complete. flexible information system.

The system's baseband, token-passing protocol
approach makes PLAN 4000 low cost and contention-
free. The system follows the structure of the ISO
seven-layer model and implements layers one and
two of the ARCnet™ standards and layers three and
four of the Ethernet™ standards. The
result is ease of interconnections and
adaptation of existing systems and soft-
ware. Transmission rates of 2.5 mega-
bits/second make PLAN 4000 fast
enough for the 16 and 32 bit workstations

r complete
g.

45 megabyte streaming tape drives. The File Server
supports a wide variety of popular operating systems
n the workstations. extensive file management util-
ties, and some of the most comprehensive security
options in the business. ‘
Complete printing facilities.

Spooled system printing can be distributed using
muiltiple Print Servers. Each Print Server can support
as many as six printers of almost any type. Saveral

of the future. And Nestar's extensive
field-proven software makes it powerful
and reliable. As many as 255 personal
computers can be linked together in an
arbitrary topology with distances over
4 miles between any two stations.
Complete communications.
Nestar's File Transfer Server, combined with the
MESSENGER™ electronic mail program, allows com-
munity members to exchange files and messages
between their workstations and other Nestar PLAN
4000 systems or remote workstations. A 3270 Emula-
tor Server gives each workstation the best features of
an IBM 3270. A 3780 Emulator Server gives you batch-
mode access to the full power of an IBM mainframe.
A Gateway Server permits real-time access to other
Nestar networks. A Telex Server allowing access to
Telex lines from each workstation is also available.
Many more communications servers are now
being developed.

Complete file handling.

The File Server handles all access to shared mass
storage and system backup. Each File Server can sup-
port up to 548 megabytes of formatted storage on 60
and 137 megabyte hard disks. By using multiple File
Servers, storage capacity can be expanded virtually
mufinitely. System backup is provided through 20 or

o
PLAN 4000 sys-
tems can share
one Print Server.

Files to be printed can be

queued, and you can specify printing priority. docu-
ment appearance, the number of copies to be
printed, and much more.

How to plan for our PLAN.

Call or write us today. We'll send you complete
specifications on our PLAN 4000 System.

N=SIAR —_
The First Source for Q









- SYSTEM OVERVIEW
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Nestar's PLAN 4000™ (Personal
Local Area Network) system is a
networking product that integrates
both state-of-the-art hardware and
field-proven software. It is the first
system to answer the Community
Microcomputing™ needs of the
working environment by putting full
functionality into the hands of us-
ers. The PLAN 4000 system is
based on the concept of using per-
sonal computers to provide eco-
nomical, accessible, dedicated
computing power to a community
of users. Each user has the power
of his of her workstation, plus the
availability of network mass stor-
age, communication facilities and
printers. By sharing resources, us-
ers share equally in the cost and
use of the higher priced elements
of a system.

Nestar's PLAN 4000 system
emphasizes productivity — from
top level management to the de-
partment level. It is a concept
whose time has come.




NETWORK TECHNOLOGY
The PLA*’ 4000™ system in-
corporates Nestar's field proven
network software with a blend of
popular, local area network tech-
nologies permitting a high speed
transmission rate of 2.5 megabits
per second. This token passing
orotocol conforms to the In-
ternational Standards Organiza-
tion's seven layers of network
architecture.

Stations Supported

The PLAN 4000 system currently
supports three of the most popular
business oriented personal com-
puters — the IBM'PC, the Apple’ll
and the Apple //l. All three worksta-
tions can communicate with each
other by various means including
electronic mail. Each network seg-
ment will support up to 255 sta-
tions. These stations can be any
mixture of server and user worksta-
tions. Even larger networks may be
constructed by connecting network
segments together using bridges
or gateways.

Topology

The Nestar PLAN 4000 system
supports an arbitrary topology with-
out loops. Since the stations are
assigned unique addresses, they
may be connected in an arbitrary
manner regardless of their physical
location. There can be only one
unique path between two stations.
With this topology, a network can
accommodate a great variety of
situations including different floors
in the same building or different
buildings clustered togetiher.

A LID™ is the device through which
a group of workstations connect to

the network. This connection is

made: via coaxial cable which runs
betw:2en each workstation and its
asscciated LID. The functions of
the LID are to electrically isolate
the workstation from the network
and to minimize the amount of
cable running between groups of
workstations. In the simplest con-
figuration, there is one LID and all
stations connect directly to it.

The maximum cable distance per-
mitted between any two stations is
over 4 miles (22,000 feet). This

connection would require 10 inter-

vening LIDs. The maximum dis-
tance between a LID and a work-
station or between any two LIDs is
2,000 feet.

Workstation Connection

to Network

Coaxial cable is used as the .
nection medium. Each statior
connected to the netviork vig -
Network Interface Card that c
into a slot in the workstation. ~
cabling, LIDs and the Networ-
terface Card comprise the ice
and electrical interface betwe-
user workstations and the Fi¢
ver. The Network Interface Ce-
transmit a baseband signal.

Access Scheme

Access to the network is cor:-
by a token passing protoco! ..
by a station cannot transmit ..

it has possession of the “toke

The token is passed from on&
tion to the next higher addres -
tion in a “logical" ring, regarc
of its physical location. This =
in a contention free network :

station must be in possessio”

the token before it can transr



Typical PLAN 4000 Network Configuration

SERVERS

Nestar believes in a "systems"”
approach to networking. Not only
should the hardware be supplied,
but so must the software that pro-
vides functionality to the system. In
addition to the File Server, the
PLAN 4000 system offers a Print
Server, a File Transfer Server, a
3270 Emulator Server, a 3780 Emu-
lator Server, a Gateway Server and
a Telex Server.

Flle Server

This is a key component of the
PLAN 4000 system. Its combination
of software and hardware manages
user access to shared mass stor-
age and system back-up. Disk
storage is available in 60 and 137
megabyte formatted capacity
drives to a maximum of 548 mega-
bytes (4 drives) per File Server. A
high speed tape back-up unit with
20 or 45 megabyte streaming car-
tridge tape capacities is built into
the File Server cabinet. The File
Server software incorporates secur-
ity features for protection of shared
data and programs.

 Print Server .
- The Print Server gives users the
- capability of "queueing" a request
'0 print a file on a shared printer.
8y means of a simple menu, users
_<an control format, number of cop-
‘€S, priority, specific printer or
specific print server.

The File Transfer Server

FTS is an advanced communica-
tion sub-system which enables us-
ers of the network to exchange
files, programs and messages with
other Nestar networks or remote
standalone stations having appro-
priate hardware and software.

3270 Emulator Server

By allowing each workstation to
function as display stations, users
can directly interface to IBM main-
frames that support 3270 bisync
protocols. Features emulated by
the Nestar software include func-
tion keys, protected/unprotected
fields, cursor select function and
others. Screens may be written to a
UCSD p-System’text file or printed
on a shared printer.

3780 Emulator Server

This Emulator Server gives PLAN
4000 users the capability of ex-
changing programs anc/or data
with mainframes and minicomput-
gre that support the 3780 bisync
protocols.

Gateway Server

The Gateway Server permits real-
time access to other networks.
Muitple networks, locally inter-
connected, can directly access
each others’ facilities.

TELEX Server

Used in conjunction with the
MESSENGER'" Nestar's electronic
mail program, this server allows us-
ers to conveniently communicate

messages to TELEX/TWX stations

throughout the world from their per-

sonal workstations.

ELECTRONIC MAIL

The MESSENGER is an applica-
tion program that allows a user to
“send” massages electronically to
other users on the network.
Electronic mail functions include
answer, forward, file, display, print
and send. Nestar server software
has been integrated with the
MESSENGER to produce a highly
functional electronic mail system
with remote communication
capabilities.

OPERATING SYSTEM

SUPPORT

The personal computers compat-
ible with the PLAN 4000 system
support popular operating systems.
The IBM PC user has available PC
DOS or UCSD P-system; the Apple
Il user may choose DOS, Apple
Pascal System or CPIM; the Appie
/Il user may run SOS. Users may
change environments at will while
working at a given station.

SERVICE

Like all Nestar products, the PLAN
4000 is backed by full field service.
Support includes Nestar head-
quarters and regional support cent-
ers and third party organizations
(dealers, OEMs and RCA Service
Company). In addition, product
support in Europe is handled

by Zynar Ltd. ‘ \’\'\






PRINT SERVER

T 7

The Print Server is a sophisticated
spooled printing subsystem which
allows users of the Nestar PLAN
4000™ system to share printers.
Up to 6 printers of varying types
can be attached to one Print Ser-
ver. In addition, the Print Server
can connect to saveral networks,
giving all users access to the same
printers. Multiple Print Servers may
be connected to a single network.

Individual workstations no longer
need their own printers. Users can
“queue” the request for a lile to be
printed by means of a simple
menu. The menu also allows users
to specify the number of copies.
priority, the printer to be used,
special paper and so on. The
menu contains delault values for
thzse parameters. making the Print
Server easy lo use. Application
programs can spool print liles.

The Print Server j:racesses and
manages the print queue accord-
ing to job priority and destination
printer. From their stations, users
can query the state of the print
queue to find out when their print-
ing is ready for collection.

The Print Server integrates with the
MESSENGER™, Nestar's electronic
mail program, to print messages.
Bacause the Print Server creates a
sharcd system resource. sub-
stantial cost efiiciencies are in-
troduced.

As with all Nestar software. the
Print Server is integrated into a
PLAN 4000 systen: lo create a !otal
workstation environment for the
community of users.

Features

(O Each server can support up 10 6
printers

(O Serves one cor several networks

] Network can support mulliple
print servers

O User specin s priorities, num-
ber of copies. pn.ter and printer
selup paramelers (paper, elc.)

(0 Requires password before it will
print protected lile

(0 Menu or appiication dniven

O Integrates with MESSENGER
Electronic Mail for hargcopy

(O integrales with FILE TRANSFER
SERVER for internetwork com-
municabion







IBM PERSONAL COMPUTER
NETWORK INTERFACE CARD

A Nestar Network Intertace Card Features
connects the IBM'PC to the PLAN
4000 ™ system The card plugs nto
any penpneral siot »f the xvorksta-
non Coaxial cable the transmis-

T Plug: into any 1BM PC slot 12 LED’s inchicate when buard 1s

o operating and assists in service
.. Compatible with 1BM expansion  agnostics

hus
ston medium of the network s then " ! Contams 2 Kbyte of RAM for
plugged into the back of the IBM | 25 Megahits network transmis- putters. 2 Kbytes of RAM for
P( The carg contans devices thal  gion speed using low cost coaxial b,og,a;,,,,,,,1q and 4 Kbytes of
control the ransmission of gata on cable PROM i
the neraork It 3iso contains mern.
ory tor buttening of Jala Because . Network protocal guarantees, ~Interrupt capatrity on packet
the networs pretocols dre nandledd equitabie access by all stabons transrussIon of reception
ndependently Ly the tertsce.
data transter 15 both fast ang £es!  Internet compatble network pro-— - ymque Ethernel  address
ethcient tocois assigned to each card
" Packel level flow control pre- ' Data s moved from 1B PC o
vents unnecessary network traflic network buffer at 381K bytes sec
{ . Broadcast messaqge lacihity T Asynchronous network data

transfer allows overlapped proces-

. Transtormer coupled tor ground
sing and network acress

150/3tion

. Does not atlect network opera.
ton when powered off

COWith muliple network interface
CArds. SAnQN Lan run or multipte
networks




18M PC Network Interface Card

Product Number C-4706

- SUMMARY

PERFORMANCE
SPECIFICATIONS

Meaximum number of statlons: 255
per network segment

Transmission Rate: 2.5 Megabils
par second transfer rate

Addressing: 8 bit station local
address; 48 bit Ethernet internet
address

Accees Protocol: Contention free
token passing bus (Baseband
modulation)

Network Changes: Stations may
be connected to or removed from
an operating network at any time

Messege Protocol: Multiole pack-
ats per message using transport
level Sequenced Packet Protocol
(I1SO levels 1 to 4)

Packet 8ize: 2-512 bytes

Packet Protocol: Acknowledged
error-free packets with flow control

g : 'U')V\H | |

Hesdijuariers:
NESTAR SYSTEMS, INC.

Error Checking: 16 bit Cyclic Re-
dundancy Check (CRC) cn data
and addresses

Error Recovery: Automatic
retransmission on packet or mes-
sage basis

Transmission Mode: Baseband se-
rial transmission using transformer
coupled RG-62 coaxial cable with
BNC connectors. Cable is available
in indoor or outdoor vinyl,
polyethylane or teflon*

Cabia Topology: Arbitrary (without
loops) using Line Isolation Devices
(LID")

Cable Length: Maximum of 2,000
fest to nearest LID; 22,000 feet
maximum between any two stations
without gateways '

Tel. (m) 493-2223
TELEX: 171420 — NESTAR PLA

mnmemdmm anummw :

/& 1MED Maitdr Svatims iicornoratid SM 1282
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A
POWER

O +5vDC, -5V DC from IBM
bus ‘

O Typical power dissipation 700
milliamps at 5 volts, 8 milliamps at
-5 volts

[ Maximum power dissipation
1350 milliamps at 5 voits, 15 mil-
liamps at =5 volts

MECHANICAL

[ Size: 11.35"L X 4.9"W X .5"D
O Weight: 9.25 oz.

O Double-sided solder mask
printed circuit board

O Standard 62 -pin I1BM bus con-
nection with gold-plated fingers
[ Network connection consists of
one female BNC coax connector
(RG-62)

EMVIRONMENTAL

O Operating Temperature: 50°F to
104°F (10°C lo 40°C)

O Storage Temperature: —40°F to
140°F (~40°C to 60°C) .

3 uf Hettly Sysemy inc

BV 3 & regsievred Facwners of M Con

Eren 2t 4 8 ¥acemers of Xergs Corp
Tehort /4 3 Q3G Iracmaes of DUl 4 Carp
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FILE TRANSFER SERVER

The File Transfer Server (FTS) is a
Communications Server which en-
ables users of the Nestar PLAN
4000™ system to exchange fiies
beiween instal.atfons. Remote sta-
tions can communicale with a net-
work or with each other via a mod-
em and the FTS software. When
integrated with the MESSENGER™
electronic mail program, it gives
users the capability of sending
messages worldwide.

FTS runs unattended on an Apple*
Il or Apple /Il which can be .iter-
nately used as a workstation. By
means of a control file, the system
manager can control times when
connections will be made io other
sites. FTS then automatically dials
at the times or in-
tervals, redialing as neaded. FTS
can a/so autornatically answersin-

cormg'cdls from remote locations.

nection is made, FTS

rnay transfer andlor receive files.
For adjacent networks FTS acts as
a gateway (batch mode) for ex-
changing files between them.

As with all Nestar software, FTS is
integrated into the PLAN 4000 sys-
tem to create a total workstation
environmerit for a community of
users. ‘

Features

O User stations can be mixture of
Apple Il, Apple /Il and IBM'PC
computers

[ Transfers files between Iocal and
remote networks andior stand-
alone stations

] Automatic connection between
sites

8uppons variely of commercmlfy
available modems

O Automeiic redial for busy or
noisy telephone lines

O Server station is an Apple Il or
Apple 1/l

O Operates transparently 15 the
user

O Transfers filss internationally

(] Automatically resends corrupted
blocks of data

O May bs used with the MESSEN-
GER to keep distribution lists and’
send internetwork mail '

O May be used to create back-up
of key files

O Logs all connections and trans- |
actions

O Transfers files at 300 or 1200
baud rate




R g
File Transfer Server Program &S

Product Numbers C-4870, C-4071 | sPEaanoNs
SUMMARY

Hardwars Requirements  Data may be transferred Apple Il Modems

C-4870) Disk Volumes 300 baud (Bell 103 compatible)
0 Apple Il (64K) and Network 0 Apple Il - DOS, Apple Pascal Owl Ltd. Owimodem
Interface Card OR System or CPIM format 1200 baud (Bell 202 compatible)
01 Apple /// (128K) and Network O Apple /il - SOS format : "
Interface Card 0 éBM PC - PC DOS or UCSD ,""Wl‘::ﬂ Apple-CAT |
Stand- Alone Station p-Systemformat ode .

300 baud (Bell 103 compatible)
(c4m) Individual PASCAL flles 1200 baud (Bell 202 compatible)

[ Apple Il (64K) and 2 disk drives ~ Within virtual volume
: CCS 7710 Asynchronous
an.cgf’e'”’ (128K) and 2 disk Electronic mall ~ Serlal mm‘;‘:'c. Card

Spooled print “,v" . Baud rate and protocols are de--
requests v _ pendent on external mocem

 Apple /// Modems

D.C. Hayes Smartinodem *

300 baud (Bell 103 corpatible)
1200 baud (Bell 212 compatible)

Regaradless of their baud rate,
modems can only comrnunicate -
with each other if their Bell equrva
lence is the same.

H PLAN 4000. LIO. Ci of Mestar Sysems in
NESTAR SYSTEMS, INC. m:;wwmmuﬁm‘“””
mz‘ Mm Mda c&,mzm;:s'tm 29 8" Padensas OF the W;:;:u”u-mw of Cablomey )
) W‘ m’ g My i ore of Heyer nc .
Td (‘,a) 4”.2223 Owémodem 13 8 irademan of O, Lt
TELEX: 171420 — NESTAR PLA

mnwmmmmummm mcﬁcamnwmenocwmm

- G- R C -rmmmmmwmu. ' _' ' \



THE MESSENGER

The MESSENGZR™ is an electronic
mail progra.:; which runs on Nestar's
PLAN 4000™ system. It provides

a cost-effective management

aid for Increasing office productiv-
ity. The MESSENGER replaces
conventional memoranda, project
documentation, management re-
ports and telephone communica-
tion. It provides a quick, efficient
alternative that can be more se-
cure, more ordered, more reliable
and cheaper to administer than the
conventional channels.

The MESSENGER operates in con-
Jjunction with word processing,
financial planning, decision sup-
port, data managemant and data
processing packages to dis-
seminate information effactively
and promptly throughout the organ-
ization. The MESSENGER offers an
easy-to-use, reliable method of
communicating.

Users are provided with "in” and
“out” menus for processing
memos. Incoming mail arrives in a
‘mailbox’' and may be read at any
time. Once read, messages can be
answered, forwarded, printed (us-
ing the Print Server), filed, etc. Us-
ers can create and maintain their
own file classifications, enabling
electronic archiving of important -
memos. Upon sending a message,
similar printing and filing options
are available.

Used with the File Transfer Server
(FTS), the MESSENGER can be
used to communicate beiween
Nestar networks thousands of miles
apart, Distribution lists can be de-
fined which correspond to de-
partments or interast groups.

As with all Nestar software, the
MESSENGER is integrated into the
PLAN 4000 systomn to create a total
workstation environment for the
community of users.

Foatures

O 18M'PC, Apple'll and Apple ///
workstations can transmit messages
to each other

[J Mail may be forwarded, answered,
filed ar.d printed

0O Upon sending mail, a user may
request a return receipt from the
destination station

[0 Groups of users may be defined
as symbolic distribution lists

O Files created by Apple Pascal
based word processing, financial
planning, etc. may be incorporated
within messages for distribution

CJ Mailbox may be password pr:: -
tected

O Mail may be written to Pascal
text files







IBM 3270 EMULATOR SERVER

PLAN 4000

e e

The IBM*3270 Emulator Servar al-
lows personal ~omputers on the
Nestar PLAN 4000 ™ to act as IBM
3278 display stations (equivalent to
standard IBM 3277). The server
station interfaces with IBM main-
frames that support the I1BM 3270
bisync protocols. In addition, the
seiver station communicates with
the other workstations on the net-
work. Workstations request connec-
tion to the mainframe and then
operate as if they were IBM 3278
display stations. In the same man-
ner, the mainframe communicates
with the IBM 3278 display stations
which are really IBM PC, Apple‘ll
or Apple I/ workstations.

Features emulatad by the IBM
3270 Server software include a 24
row by 80 column screen, program
function keys, program access
keys and other special purposg
keys. Screens may be written to a

UCSD p-System text file or printed
on a shared printer. The personal
computer workstation, in fact, per-
forms just as an interactive IBM
3278 display station.

As with all Nestar software, the IBM
3270 Emulator Server is integrated
into the PLAN 4000 system to cre-
ate a total environment a communi-
ty of users.

Features

{1 The Nestar 3270 Emulator allows
one dedicated station on the net-
work to emulate a remote IBM 3274
and up *o 16 stations to sim-
ultaneously emulate 1BM 3278's

O User stations can be a mixture
of Apple Il, Apple /Il and IBM PC
cormputers ’

[ Features emulated by the soft-

ware incluJe:

O Upperliower case display

O 24 row by 80 column screen
Q Protectediunprotactod fielos
O Program tunction keys 1-24
QO Program access keys 1-3.
O Clear key

O insert/deiste keys

3 Cursor select function

O Audibie alarm

O Numeric lock

[0 Screen may be written to a
UCSD p-System text file or printed
cn a shared printer

[ Bisync line discipline up to 9600
baud is supported via leased lines.







HE NESTAR CLUSTER/ONE
WITH VISICALC




vC/80

Now you can get 80-column
display for your VisiCalc Models!
Just install an 80-column board,
and boot the VC/80 diskette. Then
boot VisiCalc. That's all there is to
it! VC/80 even supports upper/
lower case letter entry.

VC/80 works with most popu-
lar 80-column boards, including
the M & R Sup’R'Terminal, ALS
Smarterm, Videx Videoterm, and
Vista Vision-80.

VC-EXPAND

This program expands the
memory available to Visi-Corp'’s
16 sector VisiCalc on an Apple i,
Il Plus, or |IE with one or more
Saturn boards. A standard 16K
board may be used as well.

Your workspace memory
under VC-Expand will depend on
the boards present in your system
as follows:

APPROX.
BOARDS PRESENT MEMORY
1 Saturn 32K 48K
1 Saturn 32K + one 16K 64K
1 Saturn 64K (or 2 Saturn 32K) 80K
1 Saturn 64K + 1 16K 96K
1 Saturn 64K + 1 Saturn 32K 112K
1 Saturn 128K 144K
1 Saturn 128K + one 16K 160K
1 Saturn 128K + Saturn 32K 176K

The VC-EXPAND software
modifies VisiCalc in memory,
without altering your VisiCaic disk-
ette. VC-EXPAND will not notice-
ably slow down your VisiCalc cal-
culations, -though of course your
Apple will nssd more time to recal-
culate the much larger spread-
sheets you will be able to create
with this system.

= VISICALC' EXPANSION FOR APPLE I

FAST SAVE/LOAD

Since the very large files pos-
sible with VC-EXPAND may take a
long time to save and load in the
usual format, VC-EXPAND now of-
fers a fast save option. This feature
saves files in binary format. Saving
and loading takes less than a min-
ute with this option. VC-EXPAND
aiso includes the normal (text)
save format so that you can still
use other Visi programs on your
models. If you use only VisiCalc,
however, you can do all your file
saving in the fast binary format.

MATRIX SIZE

VC-EXPAND modifies Visi-
Calc to let you use the entire dis-
played matrix, from A1 to BK254.
(VisiCalc alone allows only about
9,000 cells.) This feature enables
you to create far more extensive
and powerful financial plann.ng
models.

~ MULTI-DISK FILES

Since the Apple diskette holds

about 128K, you may need more

than one diskette for your large
models. VC-EXPAND takes care of
this very simply for you: just
switch diskettes when the screen
prompts you.

VC-EXPAND/80

VC-EXPAND/80 combines all
the features of VC-EXPAND and
VC/80. It can be used in the 40
column mode without an 80 col-
umn board.

_This program, with appro-
priate hardware, vastly expands
Your VisiCalc modeling capabili-
les. The display window becomes
twice the normal size, and the

workspace can be aimost 10 times
its original size. See table unde:
VC-EXPAND. Note that you ma

- have 1K less than the table indi-

cates, since VC-EXPAND/80 is
larger than VC-EXPAND.

VC-EXPAND/80 is recom-
mended for all VisiCalc users who
have or are considering an 80 col-
umn board.

VC-EXPAND/80 FOR
NESTAR CLUSTER/ONE

Hard disk stupport for the ex-
panded VisiCalc is provided by this
software. The program is installed
on the hard disk and can be acces-
sed by each station. The
pathnames for VC-EXPAND/80 and
for the virtual diskettes to be
mounted are chosen when the pro-
gram is installed. Files may be
saved either on mounted volumes
gf t{he hard disk or on floppy dis-

ette. :

Only one copy of VC-EXPAND/
80 FOR NESTAR is required for
each network. Individual Apples
connected to the network may have
any combination of Saturn boards
and/or 80 column boards; the pro-
gramv -, use whatever hardware is
available at each station.

* * Kk K K

Saturn's VisiCalc expansion pro-
grams are well-supported software pack-
ages with constant attention being given
to expanding business needs. A3 new fea-
tures are added, upgrares are made avail-
able to current users at nominal cost.

The VisiCalc expansion software Is
written for Saturn by Micro Solutions,

Inc.
\2°



Hard Disk Drive

Model A-2002 and A-2003

— ClusfedOne |

Description

Nestar offers two fixed media rigid disk drive units which
allow users of the CLUSTER/ONE system to share low-cost,
high-performance mass storage devices. These 14-inch
Winchester technology drives provide a choice of 20 and 40
Megabytes of unformatted storage, with a significant cost-
performance capacity ratio for rigid disk drives. Data integrity
comparable to that found in large disk systems is assured by
the use of Winchester-styie heads and media. System
rellability is maximized by the sealed contamination-free disk
compartment and the reduction in parts count achieved Ly
the use of a microprocessor. Hard disks are complete with
cable and Apple interface card which piugs directly into the
Network File Server. The Network File Server controls net-
work access to disk storage. )

Nestar Disk Features:
® 16.5 and 33 Megabytes formatted capacity storage

® Data integrity and system reliability rarely found in low-
cost systems

@ Data transfer rate improvement of 15:1 over double-
adensity floppy disks

@ Winchester technology heads and media provide state-
of-the-art performance

W High-speed start/stop and landing zones maximize
head/media life ‘

® Single board microprocessor-based electronics provide
fexibility and simplify maintenance

® Multiple ard disks can be connected together to run
from one Network File Server




Specifications Summary

Performance Specifications

Deata Rellsbittty
Mean Time Between Faiures (MTB!)—8,000 hours for the
basic drive.
Mean Time Between Fallures (MTBF)—25,000 hours for
Recoverable Read Error Rate—Jess than one error in 100
bits read.
Non-recoverable Error Rate—less than one error in 10"
bits road.
Postiloning Error Rate—Jess than one error in 10° seek
axecutions.

Physical Specifications
Powar

Data Handling A-2002 A-2003
Bytes per track: 24K 24K

Tracks per cylinger. 4 8

Cylinders per drive: 210 210

Bytes per drive: 20.16M 40.32M
Single track positioning time. 20 miiseconds
Average positioning time: 60 milliseconds
Maximum positioning time: 130 milliseconds
Rotational Speed (Nominal): 2400 RPM
Average latency. 12.5 milliseconds
Recording density: 7545 BPI

Track density. 182 tracks per inch

YO Transfer rate: 960 Kilobytes per second
Recording code: MFM, NRZ Serial

Start time (Nominal): 3 minutes

100-115VAC, 60 Hz, 425W maximum with circuit breaker protection.

Other voltages available.
Environmental

Operating temperature: 50°F to 104°F (10°C to 40°C) with a maximum gradient of 18°F (10°C) per hour.

Storage temperature: — 40°F to 140°F (—40°C to 60°C).

Humidity: Operational at 10% to 90% relative humidity, non-condensing. -

Altiture: — 1000 to 10,000 feet ( — 300 to 3000 meters)
Vibration:

Peak displacement of +0.006" (.015¢m) for frequency range of 20 to 40 Hz and + 1g lor 40 to 200 Hz range.

When packed for shipment, will withstand =+ 1.5g from 5 to 500 Hz for one hr. aweachofrhraemutually
perpendicular axes, with a 20 minute sweep time.
Shock: Performs all read/write operations (no seek) while subjected to shocks of 3g (: 10%) consisting of three shocks
along each direction of three mutually perpendicular axes.

Mechanical

Color: Light gray

Dimensions: 19*"W x 9°H x 29°D (48.3cm x 23cm x 74cm)
Weight: 110 Ibs. (50kg) All steel cabinet.

Approvals

UL listed and CSA approved

Dmlcweonummmoimmmm wlmm“mmtcmmmmu

m NESTAR SYSTEMS, INC.
2585 East Bayshore Road
Palo Alto, Calfornia 94303
Tel. (415) 493-2223
TELEX: 171420 - NESTAR PLA
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Network nterface Card

Model A-2701, A-2702, A-2703, A-2704 , A 3701

_Clusie0 s |

Description

Key Features:

The CLUSTER/ONE Network Interface Card connects an @ Apple Il and Appie /lf compatibie
Apple 11 or Appie //f computer to the Nestar network. There
are two types of interface cards used for connection o the 8 Obeys standard conventons for sharing the C800 ac-
network—an interface card for usa with the Network Fie dress space
Server and an interface card for ail other server and user
stations on the network. The cards piug nto Apnie peripheral @  Does no! atfect network cpecahons when powered ol
slots one 10 saven and are totally compatible with local
minidisks and peripherals which obey standard Apple con- ® Contans ! Kbyte of RAM and 2 Kbytes o! ROM
ventions. The cards contain ! kilobyte of RAM and 2
klobytes ot ROM for network interface routings. The Apple /// &  Plugs inlo any Apple /i perpheral siol or Appe 1l iy 17
interface card includes drivers for use with the Appie /i/
Sophisticated Operating System (SOS). B Hargware comparalor 16Cogn2es naiwork message a3
Jresses
8  Network aodress is sef by a swiich on the card
8 Simulates an Appke arsk controget
8 Compandle with local Appie perphersis cheyng tian:
dard Apple convenions
® One card rsquited for each Appie 1 or i stalion on the
network
8 Contains Iwo NGIWOIK CONNECIONS for Convenence m
daisy-chaning
o N R RN ¥, A

e




Specifications Summary

Performance Specifications
Addressing: 8-bit station address, unique per network segment
Access Protocol: Carrier seﬁse, multiple access (CSMA/Cb)
Collision Detection: At beginning of each transmission
Message Protocol: Multiple packets per messége
Packet Size: 258 bytes
Packet Protocol: Acknowledged error-free packets
Error-Checking: 16-bit checksum on data and addresses
Error Recovery: Automatic retransmission
Interrupts: Software activated 10 Hz. clock; interrupt on network address recognition
Transmission Mode: 8-bit parallel transmission

Transmission Rate: 250,000 bits per second equivalent transfer rate

Physical Specifications

Power _ Environmental ‘ y

+ 5.V DC from Apple bus , ~ Operating Temperature: 50°F to 104°F (10°C to 40°C)
Standby power dissipation 250 milliamps at 5 volts Storage Temperature: — 40°F to 140°F (- 40°C to 60°C) -

Maximum power dissipation 390 milliamps at 5 volts
Power switching logic to 1educe power consumption

Mechanical

Size: 7.3"L x 3°W x .5"D (18.5cm x 7.8cm x 1.25¢m)

Weight: 4.5 oz. (126g)

Double-sided so'der mask printed circuit board

Standard 50-pin Apple bus connection with gold-plated fingers

Network connection cons~*3 of two 16-pm headers with two rows of 8 pins each on .1" centers

Systems Spacifications Summary

Data Rate: 250K bits per second '

Network Length per Segment: 1,000 #. (300m) ‘

Total Number of Segments per Network: 4 (4,000 #t.)

Maximum Distance between Stations (without repeaters): 1,000 . (300m)

Network Medium: 16-Wire Flat or Shielded Twisted Pairs

Number of Stations: Up ‘o 65 per network segment

Network Tapology: Uncuristrained

Reliability Features: z.edk:glancy checks on all addresses and data; packet retransmissions as necessary, timeouts to avoid

Ous to our continuing program of product development, specifications sre subject to chnnoo without notice.
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CABLlNG AND CONNECTORS
JlietedOne |

¥

Description

Cable is used to connect each station on network to a com- Interface between the Apple Il and Apple /// stations and the in-
mon bus. Nestar makes available a variety of fully-assembled  terstation network communication bus. In the CLUSTER/ONE
standard and custom cables for users of the CLUSTER/ONE system, all stations «:onnect in parallel to a common bus.
system. In addition to a selection of cable types, Nestar also However, the network architecture provides for arbitrary
provides various connectors which can be used to tailor a net- topological configurations (star, bus, tree, ring). Nestar has
work to meet the special requirements of an individual user's  tested the system extensively in a large variety of configura-
environment. The cabling and connectors, in combination with  tions, using at least 1,000 feet of cabling per network segment.
the Network Interface Card, comprise the electrical and logical

Types of Cabling - Standard arid Custom

Description Recommended Usage

16-wirg flat cable | For standard applications

Jacketed 16-wire flat cable For pulling through trays, or to prevent damage from being
stepped on, bent, etc.

16-wire flat cable with ground plane For better signal propagation in high-noise environments

15-wire twisted pairs with drain and shield For environments requiring round cable or low raciation




Specifications Summary
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Cabling
Technical Specifications |

| | | Jacketed 16 Wire Flat  15-Wire Round

16-Wire Flat 16-Wire Flat  with Ground Plane  Twisted Pair
_ UL Style Number S - 2651 2912 2682 - 2464
Color S Grey Black Grey | Grey or Black
Temperature Rangs -  —4°F10.221°F (- 200°C to 105°C) AR
Cable Sizfe ) , . 0.8in. (2cm)- 0.8in. (2cm) 0.8in. (2cm) .| .33In. (Scm)diam.
. Conductor Size - . AWG #28 AWG #28 AWG #28 . AWG #24
Conductor Spacing o ' .05in. (1.27mm) | .05in. (1.27mm) | .05in. (1.27mm) N/A
Resistance in Ohms/1000 ft. (Ohms/KM) - ' 65213) 65213) 65213) 23.3(76.4) ]
Capacitance in pft. (pfim.) . : 12.6(41.3) 13.5(44.3) 25(82.0) 30(97)
" (Metric measurements are ihdicated In pareritheses)
Connectors
Technical Specifications | N
- g IDC with 16 pins E IDC with 16 pins
, *DA-15Male  *DA-15 Female Male . Female
Temperature Range ' —67°F to 221°F (- 55°C to 105°C)
Size 1.6"L X 5"W x 4"D : 1.2°L X .6"W x .4"D 1°L X .4"W x .2°D
_ (4cm » 1.2cm x Tcmj (3cm x 1.5cm x 1cm) (25¢m x Tem x .5¢cm)

‘Insertion Force - 11.2 Ibs. max. (5.1Kg) ' 12.3 ibs. max. (5.6Kg)
Withdrawal Force - B .7 Ibs. min. (.32Kg) : 1.3 Ibs. min. (.6Kg)

*DA-15 cornectors for round cables delivared with black casing—1.1"L .x 1.8"W x .6"D (2. 75cm X 4.5cm X 1.5cmn)

Due to our contlnulng progrlm of proguct d.volopmom specifications are uubloct to change without notice.
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CIockICalendar Card

Model A-2101

—
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Description

Nestar's real-time clock/calendar card Is an optional yet
integrated feature of the CLUSTER/ONE system. This option
gives the Network File Server the ability to .naintain the cur-
rent date and time for all system users, and will supply that
information to all stations operating on the network. In addF
tion, files maintained by the Network File Server are
timestamped at the time of creation, when read, and when
maditied. An off-line utility program which runs in the Net-
work File Server is used to set the current date and time in
the clock/calendar card for the network.

The clock/calendar card hardware is an Apple peripheral
card dasigned and manufactured by Nestar. It maintains
year, month, day, and time of day to the second even when
power is removed.

- .‘._...)‘-bl‘ 4
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% i

Key Features:

Supplies year, month, day-of-month, day-of-week, hour,
minute, and second in 24-hour clock notation

Resolution to one second

 Accuracy is crystal-controlled to better then * 0.005 °’9

On-card rechargeable Ni-Cad battery which maintains
time and date for at least four weeks without external
power

Write-anable and battery-enable jumpers

Code within the Network File Server time-and date-
stamps new files, newly-modified files and files as they
are accessed each day

- » e Vol
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‘Specifications Summary

Ty— YT

Technical Specifications
Power
+5V. DC from Apple bus

Active power dissipation less than 250 ml/liwa{ts
Standby power dissipation less than 0.18 milliwatts

Environmental
Operating Temperature: 50°F to 104°F (10°C to 40°C)
Storage Temperature: —4°F to 122°F (- 20°C to 50°C)

. Mechanical

_ize: 4.6"H x 2.75'W x .75"D (11 7cm x 7.0cm x 1.9cm)
-Weight: 3 0z. (85 g)
Double-sided solder mask printed circuit board with gold-plated fingers.

Duo toour contlnulng program of pmdocl donlopmonl ooocmuﬂom are aubioct o change without notice.

REGTRASHAT RN BB
. nnmm NESTAR SYSTEMS, INC. .
2585 East Bayshore Road : (3
Palo Alto, Calffornia 94303 C\
Tel. (415) 493-2223 \ '

rELEx 1 71420 NESTAR PLA . © Cluster/Ona iz & ra_pi;mod tradermark of Nos{nl Systems, Inc.

GA20:0108-0 - - < 1082 Nestar Systems incotporatnd  yom wg?



At

5:';}"';‘«‘4.‘ﬁ‘5 gt

v ne Ry
e

Ny
pptik Y
{3 e
2%




| Nortthet‘: North Star’s Local Area Network 2

NorthNet Specifications

How NorthNet Works 4
U/‘ a What Advantages Does NorthNet Offer? &
1)
Planning Guidelines 14
Example 1: Lincoln & Dawson = 16
Exarhple 9: Urban Design Associates 20
22










Work Stations

. Most of the North Star ADVANTAGEs
on the network become work stations. A
work station is comparable to a stand-
alone North Star ADVANTAGE, except it
has access to shared network resources,
like printers and hard disks. Each work
station can communicate with all the
other stations on the network.

Server Stations

"At least one hard disk -North Star

ADVANTAGE on a network becomes a
server station. The server station man-
ages the network's shared resources while
continuing to function as a work station.

A




- Tivisted Pair Cable
“NorthNet uses a single twisted pair cable to link the
-network together. This cabie connects work stations to

_each other and tc server stations and their shared
resources. '

Tap Box | - o

The device used to connect a station tn the network
cable is called a tap box. The tap box comes with

a 15-foot cable which plugs into the back of a North
Star ADVANTAGE. _ —

Repeater

Larger NorthNet installations also use an electrical
device called a repeater which refreshes the signals
that are being sent along the cable. Repeaters give

you maximum flexibility in network layout by R ] : -
allowing branches of connected cable to link stations. ' ' / Q \ f




‘Sharing Resources

NorthNet resources such as printers and h

resource is connected to a server station an
A local resource is connected to a work station an:

Hard Disks

Every server station has a shared hard
disk. Programs or data files that are used
by more than one member of the net-

work are stored on these shared hard
disks.

To access a shared file, you request the
file from the server station where it's
stored. Names and passwords limit

~ access to any confidential files.

When requesting a file, you indicate
whether you intend to read from the file
or write to it. If you just want to read a
file, you can request it as read only. This
allows several people to read the same
file simultaneous’y. If you also intend to
write to a fle, you can select the read/
write option. This option protects the file
so that no one else can use it until you're
through.

NorthNet also allows you to choose the

- record locking option for writing to a file
if the program you're using takes advan-
tage of this feature. Record locking pro-
tects only that portion of the file you're
working on, so several people can write
to the same file simultaneously.

ard disks are either shared or local. A shared
d can be used by anyone on the network.
d can be used only at that work station.

Printers

To make a prinier a shared resource. ;U
connect it to a server station. Then to
use that printer, give the print command

from any work station. An image of
what you want printed is sent to the

‘hard disk in the appropriate server. Each

server maintains a list of all requests for
the printers it manages. As a printer
completes one job, the server automati-

492

cally starts sending it the next one.




'Electronic Mail

‘The built-in electronic mail program lets
you send messages or files to anyone
else on NorthNet. You just select the
mail option, type the message or a file
name, and send it. The next time the
receiver signs on to the network or

~ returns to the Network Executive
program, a MAIL WAITING message
appears at the bottom of the screen.

If mail is waiting for you, you can
request a listing on your screen showing
who sent each item. Then you can
display any message you want to see.
You can send messages you select to the
printer for a copy. You can delete
messages you no longer need and keep .
others for future reference. ‘
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What Advantages Does NorthNe

Low Cost

North Star ADVANTAGE work stations
are available without any disk drives. So
a work station can ccst even less than a
stand-alone North Star ADVANTAGE.

Since NorthNet supports CP/M programs,
the only new software expense for
CP/M applications is for the network
software. This package includes the
NorthNet operating system and Electronic
Mail.

All that's required to convert a stand-
alone North Star ADVANTAGE to a wo. .
station is the addition of a single circuit
board.*

A second circuit board converts a work
station with a hard disk to a server
station.t

Since server stations continue to functic -
as work stations, the cost per user for a
server station is much lower than on
most other networks which require dec -
cated servers.

*  Hard disk units built before December, 1982 require additional modification.

t 'Nor.th Star ADVANTAGE 8/16’s can only be used as work stations,



Ofter?

 Reliability

NorthNét is based on the North Star ADVANTAGE...a microcomputer with a pfoven
performance record. ‘

" NorthNet is not a ring network, where a single
station failure interrupts the entire message

" flow. NorthNet's multidirectional flow and
independent station connections prevent a single
work station failure from disrupting the entire
network.

And unlike a star network, NorthNet doesn't
depend on a single computer at its center to
control the system. So you can't have a central
computer failure disabling your entire network.

You can verify complete iietwork and individual

station integrity by using the NorthNet diagnos-
~ tic programs. These specially designed tests help
~ to quickly locate, diagnose, and correct a prob- -

lem in any component of the system. :

- A ring network with a server station failure.. - A ,sfér network With-a centra:l computer failure.

The reliable North Star ADVANTAGE combined with the superior architecture and :
- diagnostics of NorthNet give you.a network.that?s, easily maintained and highly productive.

»



Con venience

Using a North Star ADVANTAGE as a NorthNet station is much hke using a stand-alone No:th
Star ADVANTAGE. There’s very little new to learn before usmg any of the applicaiion

programs you already know.

NorthNet eliminates the
need to interrupt your -
work, walk to a printer,

and wait in line until it’s
available. All you do is
initiate the print command
from your work station '
and NorthNet does the
waiting for you.

Programs and data files
that are used by several
people can be stored on a
server station's hard disk,
eliminating the need for
creating and storing
multiple floppy disk copies. -
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Independence
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You can have your own floppy disk or

hard disk drives to store personai files. So -
confidential files, like budgets, can remain

private.

Even shared files sre protected. Names

and passwcrds ensure access only by
authorized network members.

You can have your own floppy disk or
hard disk drives to store information. So

confidential files, like budgets, can remain . |

private.
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Any work station with a disk drive can

" be used as an independent North Star
ADVANTAGE without disrupting the rest
of the system. Simply sign off from the '
network and operate the machine as you
would any stand-alone North Star -
ADVANTAGE. '




Easy Set Up

Attaching a North Star ADVANTAGE to
the network cable is much like connect-
ing speakers to a stereo system. The 15-
foot cable that comes with the work sta-
tion package plugs into the back of the

North Star ADVANTAGE. The other end

of the cable is attached to a tap box which

can be quickly connected to the network

cable, o

You can easily plug th

work stations and serve: swuuis i
existing North Star ADVANTAGEs. Cnly
one screw is required to hold each board -

. in place.

You.can set up a complete NorthNet
system using only two screwdrivers a~d
a wire cutter.




-]

o Easy Expansion

" Set up a NorthNet configuration to meet

your current needs, with the assurance
that you can expand it easily. NorthNet

Oo— ==\
) :

B can support up to 64 stations, so you can
add work stations, server stations, and
shared resources as your business grows.

- o Gateways will soon be available to con-
T . ) nect your NorthNet to other networks,
0= stand-alone computers, and communica-
tions services.
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Everyone who needs to share resources, share information, or commnunicate with other:
on the network should have a work station. A work station is a North Star ADVANTAC
with one additional circuit board. The work station can have three possible disk drive
configurations:

O - no disk drives
O  two floppy disk drives
O  one floppy disk drive and one hard disk drive

Every network needs at least one server station to manage shared resources like printer.
and hard disk drives. A server station is a North Star ADVANTAGE hard disk (HD) wit:
"a work station circuit board and a server statior circuit board. A server station: continue:
to operate as a work station while performing the management functions of a server
station.

Twisted pair cable, tap boxes, and repeaters are used to vonnect the work stations and
server stations. The requirements for cable layout are:

maximum total cable length of 10,000 feet

maximum transmission distance of 4,000 feet between any two stations
maximum distance of 500 feet between repeaters

maximum of seven repeaters in series between any two stations

oonoo
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GUIDELINES

One member of the network community serves as the “manager.” The manager has
security privileges beyond those of other users. This individual is responsible for:

configuring the network
maintaining network security
overseeing network operations
expanding the network

0oooo

Any work station with a disk drive can have local storage and local resources that are not

available to other users on the network. These work stations can be operated as stand-
alone North Star ADVANTAGESs any time their users sign off from the network.

m

You can add new work stations, server stations, and shared devices to an existing network
as your needs require. NorthNet supports up to 64 stations including the standard North
. Star ADVANTAGE and the North Star ADVANTAGE 8/16, which provides both 8-bit and

16-bit processing capabilities.

m
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Each attorney hqs RTN‘,

with two floppy disk
financial analyseﬂ for

ag‘rrrﬂ; ,f. ;
el

Their secretary al
ADVANTAGE 2Q used to produce contracts, .
wills and correspondence An NS-3510 letter_'-_
quality printer 1s attached to the secretary S.
computer.

‘t'/

The attorneys have recently hired a ale
secretary to conduet initial client intervi WS The:
paralegal will enterclient information directly
into a computer am% also help with overflow
correspondence. .}

With the addition of a new employee tbe
attorneys have decxded to install a NorthNet PR
system. This will aIlow the attorneys direct acces ,
to client information entered by the paralegal

and stored on the shared hard disk. It will also

give the attorneys. secretam and paralegal
immediate access to the 1nost, ‘current versions’

of contracts and wills”“And it will allow all four ,
of them to share the printer without interrupting s
their work. k
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Tb establish the optimal NorthNet configuration, Lincoln and Dawson needed to answer

several questions. -

Who will be on the network?

Considerations: Who needs to
share information and/or
resources?

Answer: Four people.

What resources will be shared?

Considerations: Every network
must have a shared hard disk.
What other resources do
several people need to use?

Answer: One printer.

How many work stations will
function as servers?

Considerations: How many
resources will be shared and
where should they be located?

The printer should be near the
people who use it most often
and close to the person who is
responsible for changing the
ribbons and paper.

Answer: One server station to
be located at the secretary’s
desk.
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How should the network be
laid out?:

Considerations: The network
cable should be out of the way
of traffic, and werk stations
should be within 15 feet of the
network cable. How leng will
the network cable need to be?

Answer: Draw a layout of the
office. Include potential loca-
tions of work stations, server
stations, and shared resources.
Total network cable length for
this network is 90 feet.

What is needed?

Considerations: What do we
already have?

O 3 North Star ADVANTAGE
2Qs

O 1 NS-3510 Printer

O Application Software

Answer: Additional
Requirements

01 North Star ADVANTAGE
with a 15 Megabyte capacity
hard disk (HD-15) :

O 4 Work Station Packs

O 1 Server Pack

O NorthNet Cable

O NorthNet Software Set

N
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Example 2 | |
URBAN DESIGN ASSOCIATES, INC.

: Urban Desigrn Associates, Ine. is an @conomic and land use consulting
firm with six regional offices across the United States. They provide

: extensive land usc and development reports for a clientele of land
development corporations with revenues ranging from $50 miilion to
$900 million.

The 14 member Client Services Department within the Southwest
Division has recently decided io install NorthNet. The network will give
all staff members immediate access to the shared prograrns, data, and
reports generated using WordStar, MicroPlan, and dBase I1.

NorthNet will also allow them to share their four printers and disk
files more efticiently. They will maintain a commor: database using
dBase I which will be regularly updated by accessing government
public data base information over their modem:.







‘NorthNet

~ Work Stations and Server Stations
O Work station is North Star ADVANTAGE or North Star ADVANTAGE 8/i6 plus work
- station board
o Server station is hard disk North Star ADVANTAGE plus work station board and
"~ 7 server statlon board

: .Work Statlon Board

. ,D C1rcu1t board for North Star ADVANTAGE which contains Z-80A® microprocessor and
... hardware to provide network communications

o .Pl‘ugs into North Star ADVANTAGE main board

Server Station Board

O Circuit board for North Star ADVANTAGE which contains 64K bytes dynamic RAM

, and clock/calendar
0O  Plugs into North Star ADVANTAGE main board and connects to work station board

‘ Network'Software

D NorthNet Software Set

' Network Operating System
Electronic Mail
Network Graphics CP/ M

o Other Operatmg Systems
o Graphics MS-DOS ' ‘
o North Star Apphcatlon Software Programs
' EI Apphcatxons
<"+~ Most application programs that run ander Graphics CP/M and Graphies MS-DOS,
.. or hard disk North Star Application Software Programs will run without
modification on any station ‘ ‘

- NorthNet Documentation

NorthNet Work Station Installation Guxde
- NorthNet Installation Manual
' NorthNet Operation Manual

.. NorthNet Manager’s Guide

- NorthNet CP/M Manua!

" NorthNet Software Reference Manual
NorthNet Service Manual -

‘Doooooo




SPECIFICATIONS.

Network Confxgm atxon
Statlons

O Maximum of 64 stations per network :
O Tap box with 15-foot cable connects each station to NorthNet cable
-0 Max1mum of 4000 feet of cable between statlons '

: j’NorthNet Cable ,
-0 "0 gauge, shielded, thsted paxr
NorthNet Cable Segment o
. 0. NorthNet cable consizts of one or more cable segment.s
0O A cable segment has: : :
o resistive termination at both ends
o no branches other than 15-foot tap cables
. o maximum length of 500 feet, or 1000 feet if spec1al cable used
o maximum of 20 equivalent loads : -
1 station = 1 equivalent load
1 repeater = 2 equlv_alent loads

- | Repeater - : » :
. 0. Electrical device w‘uch refreshes signals bemd sent along NorthNet cable
.M Allaws-inining of 2 cable segmenis, and enablcs branching :

Network Commumcatlons Protm ol
_ Physmal Layer

O Electrical interface emulates balanced RS-422
O 12 volt peak-to-peak common mode noise rejection
o Data transmlssmn by b1t stream encodmg, W1th clock pulses for tlmmg

Data Llnk Layer

a Data communication structured by hxgh level data link

O Message integrity verified by cyclic redundancy chieck (CRC) :

O Network access and collision avoidance regulated by carrier sense multiple access/
posxtlve acknowledgment (CSMA/PA) -

Data 'I‘ransfer Rate :
O - 888,000 bits/second (888 lulobaud)




4 MHz Z80A® CPU, 64Kb Speed Dynamic
RAM, Optionai FROM, $-100 Bus, Two Serial
Ports, One Parallel Port, (ntegrated 514 inch
Floppy Disk Drives. :

HARDWARE

The HORIZON® computer incorporates a high speed 4
}Vﬂ-lllzldlZSOA microprocessor with 64Kb of Dynamic RAM
including

parity and two 5% inch ﬂogpy disk drivesin -
an attractive desk top chassis. The chassis also provides a
12-slot S-100 mother which contains a Real-Time
Interrupt, two RS-232C serial ports, one 8-bit parallel
ggn_ and power regulation circui%or the integrated
&vy disk drives. Either a 115 or 230 volt power supply
with sufficient power for all 12 slots and the disk drives is
also included. The use of high speed (200 nsec) Dynamic
RAM and “fast steppitt\g” floppy disk drives, along with the
4 MHz CPU, delivers the lu&cst average performance
of all comparable microcomputers as measured by
independent benchmark studies! _

 SOFTWARE

FOLLOW THE STAR 2

- ousiRd
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The power and versatility of the HORIZON computeris
further enhanced by a wide range of system and :Ipplicat_ion .
software. For business use, the comprehensive North L
Star Application Software Packages offer Word Processing, .
Accounting and Financial Reporting in either single user

or multi-user versions. For the scientific, enginee‘rin%.

or education oriented user, North Star's poweriul DOS
operatinﬁ stem wi.a its efficient BASIC language or -
Pascal® I1.0 are available. The industry stan CP/M®
operating system is also com(patible with applications -
packages in MicroSoft BASIC, FORT ,and COBOL.

" 'Reference to Benchmark Report, Association of Computer Users

Vol. 3.1, No. 3, March 1980
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NORTH STAR ADVANTAGE

Featuring 8/16 option and NorthNet

~ The Dual Purpose Computer for the Busmoss That’s Planmng to Grow.

The North Star ADVANTAGE the easy-to-use desk
top computer, doubles as a Word Processor and/or Data
Processor in your office: ’ _

Word Processor Advantages
o Selectric® style keyboard with quahty feel has 87
sculpted keys including 1S Function Keys for fast entry.
¢ Choose from three North Star software options:
— Enhanced Wordstar™ for CP/M® users
—_ }‘JorthWord“‘ for simplified editing that’s easy to
earn
— NorthWord™ I1, the most efficient word processor
for microcomputers
o Large disk capacity stores hundreds of documents;
» Can be connected to other computers by NorthNet™
North Star’s local area network.

Data Processor Advantages

o Standard 8-bit plus fast 16-bit processors allow
tion path as data bases or applications grow.

» 12-inch bit-mapped display offers high resolution

gafhm (640x 240 pixels).

¢ Fully integrated, interactive financial software pack-
ages fulfil complcte small business data requirements.

» State-of-the-art hardware offers optional 8MHz 16-bit
~ 8088-2 processor with Z80A® co-processor, up to 256Kb

of memory, and up to 15Mb of hard disk storage :
o Choice of Operating Systems includes Graphics CP/M,
and Graphics MS™-DOS. -
e Several North Star ADVANTAGESs on NorthNet can
share large data bases with protected file access.

Growth Advantages

Your first North Star ADVANTAGE with two floppy
disks—plus a dot matrix or letter quality printer and
software—gives you all you need for high quallty word
processing and financial planning.

As your requirements grow, add hardware, software
and more North Star ADVANTAGEs, and connect them
with NorthNet into a fully integrated office of the future.
You can increase computing power four ways
¢ Plug in additional boards:

~— 16-bit 8088-2 processor

— up to 256Kb of additional memory

— NorthNet Workstation and Server Boards

— serial or parallel I/O boards
¢ Upgrade mass storage to SMb or 15Mb Hard Disk.

e Add applications programs, languages, even more
. operating systems.

o Interconnect up to 64 North Star ADVANTAGEs on
NorthNet
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Graphics CP/M isa powerful superset of CP/M that su;-
ports the extensive grar hics capabiiities of the North Ster
ADVANTAGE. It lets you make full use of the large body
of CP/M-compatible software.

Lan%age' s on CP/M include North Star BASIC,

COP )L, FORTRAN and Pascal.

North Star has enhanced several CF/M programs for
use on the North Star ADVANTACE, including:

Enhanced WordStar™ 3.0—the most popular word
processing prografi in us¢ today.

SpeliStar™—the one-step “proofreader” for WordStar
that catches misspellings and typos—and MaiMerge ™ —
the form-letter generator that lets you produce person-
alized letters. :

Enhanced MicroPlan™—the so histicated spread
sheet with advanced math and statistical functions for the
serjous finanecial pianner.

dBASE™ I1—the powerful and flexible relational data
base manager that contains its own interactive command

languages.

North Star Total Business Solutions Family

The Total Business Solutions Family is a high perform-

ance operating system for North Star proprietary word
essing, financial and general business applications.

The software is totally integrated so that every applica-

tion can interact witl every other one.

ACCPAC™ is a completely automated accounting
system for small business with a comprehensive audit
trail and detailed user menus. It includes:

— AccountsPayable

— AccountsReceivable

— GeneralLedger

— OrderEntry

— InventoryControl

— Payroll - :

PROPAC™ is a time management and billing system
for professional offices (medical, legal. financial) that
includes: :

— aclient profile module (data base)

— aclient time and billing module ' :
— aclient receivables module for balaace forward
billing and general ledger posting.. ,

-InfoManager™ Il isa menu-driven data base manage-
. ment system that can store and manipulate lists of infor-
mation. It includes both numeric and mailing list
. capability. -

NorthWord is easy to learn and easy to use for report
writing and editing. NorthWord 11 is a page-oriented, effi
cient word processor for professional users. NorthSpell™
11 is a spelling verifier for NorthWord II-generated
documents. o

NorthPlan™ is a financia! spread sheet that is fully
integrated with InfoManager 1I and NorthWord IL. It
cacr:d used in either an interactive or a preprogrammed
mode. . B

' Grsphics MS-BCS

MS-DOS is fhe: masi po ular 16-bit operating »\ -
the microcemputer fieli, and Graphics MS-DO)-
superset that Supports all North Star ADVAN'l
~3 feamres. Graphics M3-DOS also allov
North Star ADVANTAGE to rcad IBM PC disk
Togeiher with: the &088-2 16-bit processor. Gr;
MS-DOS represents a signiticant increase incon
speed aiid power, Availa le on it are:

__ dBASE II-—the 16-bit version of the relut:
bise manager i¢ faster and can handle mu.
deqa bases than the CF/M version.

— WerdStar—pfus SpeliStar and MailMerge
— BASIC 16 »
— BASIC 16 COMPILER '
— FORTRAN-16
— COBOL-16
— Pascal-16
North Star Graphics DOS
Graphics DOS 1s North Star’s proprietary oper:
system that supports the bit-mapped graphics 1.
of the Notth Star ADVANTAGE.

TYPICAL SYSTEMS GRAPHICS:
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for the North Ster ADVANTAGE and ADVANTAGE &/16 |
NorthNet is a high speed, low cost local area network that -
is easy to install and simple to use. Itinterconnects a
group of computers so they can share printers and large
files, and can communicate with each other.
Unlike time shared multi-user computers, each user on
NorthNet has a fully operational computer which can be
used either on NorthNet or as a stand-alone, independent
word processor or data processor.
NorthNet's versatile structure fits into any type and
size of office. It can be configured to serve a number
of separate departments—each with its own software,
security and peripherals—and link ali of them together
with Electronic Mail. Or it can be used company-wide to
provide a single integrated data base.
Whether you have two ccinputers or 64, NorthNet lets
you use them more effectively:
¢ Share expensive resources such as printers, hard disks
and communications.

¢ Share and update & common data base with controiled
access and recerd lockout.

v Communicate between North Star ADVANTAGESs with

Electronic Mail.
® Access fublic data bases and oilier computer systems.
o Keep full processing speed and power plus local storage

at each coinputer.

The NorthNet bus interconnects North Star
ADVANTAGE computers with low cost, easy-to-
instali shielded twisted pair cabling. Each North Star
ADVANTAGE is connected to NorthNet simply by
plugging an inexpensi~e Workstaticn Board into the
computer and running a 15-foos cable to the NorthNet
bus. This allows the North Star ADVANTAGE ‘o access
shared files and resources. and to send and receive
A . TR ' El%ci‘tror‘l‘icl\/(ljail. db

A — SWR_ LT . _ e shared resourzes are proviced by one or more
"ETWORX CONFIGURATION = North 3tar ADVANTAGE Workstations designated as

o , Servers. These contain a Workstation Board, a Server
Board and a Hard Disk. They may have other resources
such as printers or communications facilities connected
to them, '

Sofitware for NorthNet consisis of a Network Execu-
tive Operating System to control access. configuration
and communciations; the Electronic Mail facility:; and
the CP/M operating system. To this basic software, add
your selection of word processing and data processing
applications. - : S

TYPICAL NORTHNET SCREENS: | NorthNet-The Proprietary Local Area Network

- DISPLAT SEGHENTS
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North Star ABVANTAGE Specifications

Cabinet

Ccmxsicmx 31.5¢m
(18% inch x 20 inch x 12V4 inch)

ipyi : 22.8
Shipying Weight W)’ ks

Net Weight: 19.5kg (43 1b.)

Composition: High impect structural foam
Pover Requirements

Domestic: 115v (95 to 135v), 50/60 Hz
International: 230v (190 to 265v), SO/60 Hz

Power Consumption: 2 amps @ 115v,
famp @ 230v

Operating: 10°C to 40°C
: 0
(50°F to 106°F)

Non-operating: —40°C to 60°C
we (~40°F to 140°F)

Shipping: —40°C to 52°C
(—40°F to 125°F)

Hwmidity: :

Operating: 20% to 80% non-condensing

Non-operating and shipping: 5% to 95%
non-condensing

Proceseor/Memory
North Star North Star
ADVANTAGE QPGVANTAGE
cPu 280A Micro- ZQA & 9068-2
processor Co-processors
Operating
Speed: 4MHZ SMHZ
" Auxiliary
cessor: Intel 8035 Intel 8655
Memory: 64Kb Main 64Kb-256Kb
RAM © Main RAM for
8088-2 + 64id
20Kb Displa N%%
splay splay
RAM RAM
2Kb Boat 2Xb Boxt
PROM PROM
Video
Screen: 28cm (12 inc(h) dw P31
phosphor (green
Non-glaee face plate

Standard Character Forinat: 1920-character
display, 24 lines by 80 cl:nracters. 3x 7
character in 8 x }0 dot matrix with
descenders :

Graphics Resolution; 640 pixels wide x

240 pixels high

Refresh Rate: 60Hz

Keybcard
11° Keytoard angle (Selectric cotmipatible)
Keys: 87, with sculptured keytops
Key Groups: 49 Standard ) riter Keys
pe l#kmNume.{ig?ad with
ENTERK¢
15 Function Key1 with up to
45 user-programs;izble

functions
9 Additionsl Symbol/Control
Keys
Other Features: N-Key Roll-Over
' Full Cursor Contro!
Special Shift-Lock Keys
ive Shift Modes
Auto Repeat

Disk
Number of drives housed in cabinet;
Two y disk drives, or one hard disk
and one disk drive
y disk characteristics:

ard 5-Y4 inch diskettes

360KDb storage/diskette (formatied)
Hard Disk characteristics:
Non-removable $-44 inch hard disk media,

512 bytes/sector, 16 (soft) sectors/track
5.0Mb or 15.0Mb formatited capacity/drive

Input/Output
Slots for up to six plug-in boards:
Serial 1'O: RS-232C serial port
Current loop option
Asynchronous: 43 baud to 19.2
kilobaud

Synchronous: 2400 baud to S|
kilobsud

{One provided with each sysiem)
Parallel IO: 8-bit data in and out with three
hanvishake lines for each port.
Maximuin speed limited mhe
processor.
Workstation Board: Turns North Star

Quad SMb ISMb ADVANTAGE into
Floppy  Had  Hard NorthNet Workstation.
Includes separate Z80A
Trunsfer rate: ) 250Kb/s  625Kb/s  625Kbvs processor.
k:iceen‘c‘y ﬁxmﬂ 100ms 8.33ms 8.33ms s rB 1: Together with Workstation
{track-to-track): Sms 3ms 3Ims turns North Star
ng Time: 20ms 20ms 20ms ADVANTAGE into NorthNet
Number of Tracks: 7 612 1836 Server. Includes 64K of RAM
Disk Speed: 300rpm  3600rpm  3600rpm and real time clock.
ADV-16 Board: Includes 8088-2 16-bit micro-
essor and 64K of RAM.
to three additional 64K
M Expansion Boards can
be plugged into the ADV-16
Board to bring 8088-2 memory
to 236K,
Hard Disk Controller Board: for cither S Mb or
15Mb Hard Disk

e

FOLLOW THE STAR

7

© /982 Norrh Ssa- Computcrs, Inc, Comtents of this publication may
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North Star mim@!uces

Give yourself a North Star ADVANTAGE . . .
.. then extend your business advantages with NorthNet.
NorthNet is a low cost proprietary local area network linking
existing North Star ADVANTAGES by simply plugging one or
two inexpensive boards into each North Star ADVANTAGE,

converting it into a NorthNet workstation or
workstation/server. Ly

o~
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Whether you have two or twenty, extend your
standalone North Star ADVANTAGE with the benefits
of muliti-user operation;
% Sharad files between multiple users
* Shared high quality prmters/plotters
% Shared gateways to:
" - Communications services such as TWX, Telex
- Remote networks or dissnmllar networks (Ethernet
etc.)
- Async or Bisync Serial devices

- 2780/3780 Bisync Serial communication with local or
remote computers.

" - HPIB (IEEE 488) devices

| Low Cost

Brlng the low cost-per-user benefits of a multi-user
shared resource system together with the North Star
ADVANTAGE, a powerful graphics desktop
computer, and its broad array of personal
productivity enhancing and business applicattons
software.

'Personal Applications -
Each person’'s North Star ADVANTAGE with the
CP/M® based network operating system can increase
his or her productivity with integrated user friendly
applications requiring no programming or computer
khowledge.

* Word Processing

* Financial Planning

* Business Graphics

% Electronic Mail

* Electronic Filing :

* Future applications like Electronic Calendar

P . et gae N
Business Applications -
Each North Star ADVANTAGE can participate in the
business data processing system as well:

* Accounts Receivable
* Accounts Payable

* General Ledger

* Payroll

% Order Entry

* Shipping

* Receiving

* Inventory Control

' The benefits of a NorthNet local area network as

applied in a typical business are demonstrated by the
illustration on the facing page.

Distributed Computing

Powerful graphics desktop North Star ADVANTAGE
computers can be located in every department right
on the user's desk whcre each computer becomes a
personal workstation.

Multiple Functions

Each workstation can perform the wide variety of
personal applications (Word Processing, Electronic
Mail) and business applications {(Payroll, General
Ledger, etc.) required by the dally activsties of the
user.

Each workstation can operate off the network on
its own software as a standalone computer without
disturbing the rest of the network.

Shared Resources

The workstations shown in color also control one or
more shared resources (e.g. shared files, shared
printers or shared gateways). Thege special
workstations are called servers since they provide
their resources to all requesting workstaticns. By this
means, a relatively low investment in mass storage
and printers is spread across all the workstations.

Flexibility

The unique NorthNet branching feature enables a far
simpler cable installation in buildings witin multtiple
floors or in buildings that are spread into several
wings.

Reliability :
Since there is no central controller of the network

and since the failure of any workstation or server will
not affect the operation of the rest of the network, the

- system is far more reliable than a single CPU

timeshared system or a local network configured in a
“star” configuration. Likewise, distributing several
printers, disks and servers through tke network
provides redundancy that further increases reliability.




NorthNet Description

NorthNet consists of three basic elements:

* Workstations
* Servers
* Cable

Workstations |

Workstations on the North Star proprietary network
are the 8-bit North Star ADVANTAGE or the
combined 8 and 16-bii North Star ADVANTAGE 8/16
microcomputers. Workstations can have:

* Dual 54" floppy disks or
% One 54" floppy disk and one 544" (SMb) hard disk
for private (not shared) storage.

Workstations connect te the network through a WS
board that plugs into the North Star ADVANTAGE
and a 15-foot access cable that taps into the Network
Cable. A worksiation can aiso have a private (not
shared) printer.

Servers

Any workstation can be converted into a workstation
and varver by addition of a server board and the
appropriate mass storage device(s), printer(s) or
gateway interface(s).

Cable

The cable used in the network is low cost, easily

installed twisted pair. Additional attributes are:

* Maximum accessible cable (through branching)—
10,000 ft.

* Maximum length end-to-end—4,000 It.

* Maximum length between branching repeaters—
1,000 ft.

* Maximum repeaters permitted from one end to the
other—4

* Network Bus Architecture—CSMA /PA (Carner
Sense Multiple Access/Positive Acknowledge)

% Transmission Rate—1M bit/sec

. . . North Star is showing the North Star ADVANTAGE
8/16 and demonstrating the Multi-User HORIZON®
TSS/A and TSS8/C systems as shown here in the
booth map.

Multi-User HORIZON—TSS/C TSS/A

* TSS/A—North Star's business applications on the
HORIZON computer supporting up to five users, each
operating the same or dillerent programs.

* TSS/C—Industry standard CP/M compatible
applications on'the HORIZON supporting up to live:
users, each operating the same or different programs.

New North Star ADVANTAGE 8/16

* Single user business applications or personal
applications in either 8-bit CP/M or 16-bit MS/DOS™.

* Business Graphics package and Graphics CP/M or

MS/DOS supersets for generating tar charts, pie charts

and complex figures.

* The power, addressability and MS/DOS compatibility
of the 16 bit 8088 microprocessor combined with the
popular Z80AS,

% Purchase now as a 16 bit system or as an 8 bit North
Star ADVANTAGE today and simply upgrade to 16 bits
when you need the extra power and soltware.

The Notth Suir iogo, NorthNet snd HORIZO™ are trademarks or registered tricamarks of
North S'ar Comguters, inc. CP/M is & rogistered trademark of Digital Research, inc.
ZBOA is & ragistered trademark of 211og, Inc. MS/DOS is & trademark ¢f Microsoft,

<«Copyright 1982 L North Star Computers, Inc. World Rights Res3rved

Norl'hSIu‘r*

North Star Computers, inic., 14440 Catalins St., San Leandro, CA 84577
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North Star Computers, Inc.

Suggested Retail Price List (Domestic)
Computer Systems |
SINGLE USER‘ NORTH STAR ADVANTAGE ADVANTAGE 8/16

NorthNet Dedicated WS? ______ $2599 $3099
Dual Floppies (360Kb each) 3599 : 4099
5Mb Hard Disk + 360Kb Floppy — 4999 : 5499
15Mb Hard Disk + 360Kb Floppy — 5999 6499
HORIZON SINGLE USER MAXIMUM 5 USERS?
'Dual Floppies (360Kb each) $3599 N/A
5Mb Hard Disk + 360Kb Floppy — 4999 . __ $8149
15Mb Hard Disk + 360Kb Floppy — 5999 9149
18Mb Hard Disk + 360Kb Floppy — 7999 11,149
Application Software
NORTH STAR'S TOTAL BUSINESS SOLUTIONS FAMILY*
GeneralLedger : $599 NorthWord S $199
AccountsReceivable . 599 NorthwWord II* 499
"AccountsPayable 599 NorthSpell I* 299
inventoryControl 599 InfoManager || 499
rderEntry & Invoicing— 599 NorthPlan® 499
Payroll I 539 PROPAC 1499
CP/M APPLICATION SOFTWARE FAMILY
Enhanced WordStar _______________$500 dBASE Il . $700
SpeliStar : 250 FORTRAN 499
MailMerge 150 Pascal 600
Enhanced MicroPlan—_______ 399 COBOwW/M-Sort : 875
NorthStar BASIC 149 »
NORTH STAR GRAPHICS FAMILY (GCP/M}
BusiGraph i ' $249 GraphicsLibrary-16 _________ $249
ImageMaker 299 GraphMate — 149
GraphinsLibrary 249 ' '
NORTHLINK COMMUNICATIONS FAMILY (GCP/M)
2780/3780 Bisync $499
GRAPHICS MS-DOS SOFTWARE FAMILY v
BASIC-16 $399 Pascal-16 $499
BASIC-16 Compiler : 399 COBOL-16 : 499
FORTRAN-16 499
NOTES:

*ADVANTAGE and ADVANTAGE 8/16 only.

'Single-User North Star ADVANTAGE and HORIZON configurations include 64K RAM. North Star ADVANTAGE
prices include a diskette containing Business Graphics, demonstration and diagnostics software.
HORIZON prices inciude a diskette containing DOS/BASIC or HDOS/BASIC and diagnostics software.

?No fioppy or hard disk, includes instalied Workstation Pack.

IMulti-User HORIZON hardware prices include the necessary 64K RAM per user and one Four Port Serial I/0
board per system. Operating system, printer and terminals are extra. TSS/C requires additional 32K RAM,

‘Requires either TSS/A or North Star Total Business Solutions (TBSOS, HD only).

*Graphics CP/M, Graphics DOS/BASIC & North Star Total Business Solutions (TBSOS, HD only) also run on
ADVANTAGE 8/16. : i , ’b

SIncludes 64K RAM, : . /}



Operating Systems

64K RAM Memory Board

SINGLE-USER
. Novth Star ADVANTAGE : , '
Graphics CP/M $149 Graphics DOS/BASIC $149
“Total Business Solutions (TBSOS,
HD only) , 149
North Star ADVANTAGE 8/16%
Graphics MS-DOS 149 GMS-DOS Plus G-CP/M 249
HORIZON ‘
CP/M 2.2 149 TSS/A Total Business Solutions
(HD only) 349
Multi-User HORIZON
. TSS/C (CP/M Applications) - $349 TSS/A (Total Business Solutions) _.$349
TSS/C (with 32K RAM) 549 »
NorthNet Options
Work Station Pack $399 NorthNet O.S. $349
Server Pack .. 499
System Upgrades
North Star ADVANTAGE
5Mb Hard Disk System Upgrade . $2399 Parallel Interface Board $200
15Mb Hard Disk System Upgrade _-3399 Serial Interface Board ; 175
8/16 Upgrade Board® 499 8/16 RAM Board (64K each) 349
HORIZON
5Mb Hard Disk System Upgrade _$2399. 32K RAM Memory Board . $499
15Mb Hard Disk System Upgrade — 3399 Four Port Serial /O Board— . 349
18Mb Hard Disk System Add-On__ 5374 Z80A Processor Board 325
Tape Backup System 3895 Floating Point Board — 399
—— 699 Floppy Disk Controller Bd. 565

Consult your Authorized North Star Dealer for products not listed. Prices and
specifications are subject 0 change without notice. Unless otherwise noted, cables

& supplies are extra.

Call (800) 447-4700 for the Dealer nearest you.

_ North Star Computers, Inc., 14440 Catalina Street, San Leandro, CA 94577

- The North Star logo, HORIZON, NorthNet, NorthWord, NorthSpell, NorthPlan, NorthLink, GraphMate,
imageMaker, PROPAC and BusiGraph are trademarks or registered trademarks of North Star
Computers, inc. ACCPAC and InfoManager are trademarks of Basic Software Group, Ltd. MicroPlan is
a trademark of Chang Laboratories. WordStar,SpeliStar and MailMerge are trademarks of MicroPro
intemational. MS-DOS is a trademark of Microsoft. CP/M is a registered trademark of Digital Research,

Inc. dBASE il is a trademark of Ashton-Tate, Inc. -

©1983 Nortr Star Computers, Inc. Contents of this publication may be chaniged without notice and shall not

be regardgd as a warranty. Worlcd Rights Rezurved.

| 9}* 021315



9 . . a
AR7ZNET—Revisited

Editor's note: This article is a revised reprint of an
| article which originally appeared in the November 1981
Microcomputer News. .

Tandy will utilize the Datapoint ARCNET (Attached
Resource Computer NETwork) protocols—and a new
Datapoint 1.S! circuit network interface component—to pro-
vide high spced, very low cost common data base and

peripheral sysiems using common-resource networking.

Datapoint developed ARCNET as a pan uof its highly reliable,
field proven ARC system, in use since 1977.

The network is built from four relatively inexpansive hard-
ware compunents--thanks to Datapoint’s L3I design. First,
the ARCNET irtarface card is needed in each computer on
the network !9 enablc it to commuricate with the network—
this card installs in existing card slots in the rear of the
MODEL I[1/12. The card, 26-6501, retails for $399.00 (not
including required installation) and includes the sofware
needed to run an application processor. For your file proces-
sors, you need the ARCNET Interface card (26-6501) and the
file processor software. The file processor software (26-6502
$499.00) is a one-time purchase for your ARCNET system.
These prices are substantially less than competitive network
offerings.

+ + If you are using Model IIs in your ARCNET system. you
may need to add a 16K memory board (26-6503 $189.00
plus required installation) to the Model IIs. This 16K board is
NOT needed if the individual Model II has the VisiCalc 64K
memory board (26-4105), has a Model Il hard-disk interface
installed, or has a Model 16 upgrade installed. This 16K
memory board is not required for Model 12s.

The second element is coaxial cable which you buy by
the foot to meet your needs. Radio Shack has the following
cables to meet your needs: .

A 20-foot cable for $15.95 (26-6510)

50-foot cable for $24.95 (26-6511)
100-foot cable for $39.95 (26-6512) :

or you can buy cable by the foot (26-6513 $0.21/foot)

Third, you need a junction box or port hub for up to four
processors. This "passive hub™ or junction box is stock num-
ber 26-6504 and retails for $79.C0.

Fourth, for larger systems and distances, an active junc-.

tion box or port hub that will cost $995.00 (26-6508) and is
designed to support eight terminals. ,

Literally, this is all you need to simply plug TRS-80s
together. In fact, you can just keep on plugging until you have
up to 255 processors in the system. A very big computer
resource from very small computers.

The ARCNET operates at 2.5 million bits per second so
that it is transparent to the user, i.e., the user normally does
not know that anyone else is on the network. Froma technical
viewpoint the ARCNET local network for Tandy products is
identical to the Datapoint network component of ARC. The
interface card installed in the TRS-80 MODEL I1/12 uses the
same LS|, the active and passive hubs are the same, asisthe
cable. The software is very similar but has been configured to
Operate with our standard TRSDOS disk operating system to
provide software compatibility with existing MODEL 1i/12
software and hardware. -

ARCNET will permit multiple TRS-80 MODEL 11/12 com-
puters, and future TRS-80 computers, to be linked into effec-

tively large scale networks or systems never before possible
with personal computers. In fact, ARCNET is the lowest cost
network implementation for the office of the future. The owner
of a TRS-80 MODEL 11/12 does not obsolete his investment.
His existing MODEL 11/12's are easily modifiable to become
part of the network.

Lets trace how a typical TRS-80 user could grow using
ARCNET. Many TRS-80 users are now doing their account-
ing on a floppy disk based TRS-80 MODEL I1/12 system with
a printer.

ACCOUNTING DEPARTMENT

Y et T
r DOT MATRIX
| S

This requires a sizeable quantity of floppy disks to
change programs and to store data. By adding our new 12
megabyte hard disk, a single MODEL 11/12 can operate all
the standard accounting functions of General Ledger,
Accounts Receivable and Payable, and Payroll without the
need for this quantity

2 ACCOUNTING DEPARTMENT

F ttnsmenmnn— S
[ DOT MATRIX

~ [_ooT MatAIX
T | B
 am————
GENERAL LEDGER
ACCOUMTS PAYABLE

ACCOUNTS RECEIVABLE
PAYROLL.

of floppy diskettes. As the business grows, however, the time
required to enter all the data will exceed the capability of
one operator at one keyboard. Today, while a second
MODEL II/12 could be added, that would not be a good
solution as the data files on the hard disk and the printer could
not be shared by both computers.

The solution is ARCNET. By installing an ARCNET inter-
face board in the existing TRS-80, it becomes a file processor
and by adding two more TRS-80s as applications proces- '
sors, alow costinterconnection hub and some cable we have
a starter ARCNET system.

3

ACCOUNTING DEPARTMENT
!’- :)OT MATRI;
1m0 | NI | TP | B
¥\ Yy Y ¥
APPLICATIONS APPLICATIONS - FILE PROCESSOR
PROCESSOR PROCESSOR

» ACCOUNTS PAYABLE
¢ GENERAL LEOGER

o ACCOUNTS RECEIVABLE

* PAYRQLL .
The accounting tasks will now be split between the two
applications processors, each of which is a TRS-80 computer
running its own program but sharing the hard disk files and
the printer. The accounting department has now doubled

Iy ]

o
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APPLICATIONS APPLICATIONS FILE PROCESSOR
PRAOCESSOR PAGCE.

APPLICATIONS
PROCESSOA

* WORD PROCESSING  » WORD PROCESSING = WORD PROCESSING
« ELECTRONIC FILING  « ELECTRONIC FILING  « ELECTRONIC FILING

l DOT MATRIX

==

APPLICATIONS APPLICATIONS
PROCESSOR

FILE PROCESSOR
» WORD PROCESSING « WORD PROCESSING
» ELECTRONIC FILING _+ ELECTRONIC FILING

Ifthis office was not in alarge company but was the office
of our widget distributor, the two systems could be connected
into one network for only the cost of the cable.

’ ACCOUNTING DEPARTMENT
| | 1 1 L
o o T T T3S
, v

ADMINISTRATIVE OFFICE

L I ' 1 Irl—-l
== ==

e

The entire company now has a network with a common
_database accessible to all users but with security restrictions
as needed. To make use of this database, let's go one more
step and add two more TRS-80 workstations for the sales
manager and president.

These stations can operate our sales analysis program
which can query both the order entry and the accounts
receivable data bases to provide customer, salesman, or
product sales results. They make the power of VisiCalc availa-
ble to the manager for forecasting and planning as weil as
making word processing available to ease writing of
the keynote speech for the annual convention of widget
distributors.
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To sum up the advantages of ARCNET:

e |t gives both our existing base of TRS-80
owners as well as new buyers a clear path
to expand as their needs dictate without
obsoleting of present software or hardware
and with the assurance that our future
hardware and software will be compatible,

e It provides a common data base to all users,

" allowing implementation of sophisticated
software to help managers monitor their
business.

e it provides more computing power than is
possible with a minicomputer of similar-
cost. ’

e |t provides system redundancy since the
failure of any one unit will not halt
operations.

e it can be installed at a low cost, yet its
high-speed, reliable operation is aiready
well proven,

¢ And most important it provndes an easy
growth path to a large powerful data
processing system in affordable steps. :

In the decade of the 80's, networking of computers will
become commonplace. We believe the Datapoint network-
ing experience has resulted in a reliably proven, low cost
networking system which will speed the implementation of
networks into common use. Therefore, we will implement
ARCNET in some of our future product offerings which im-
plies a high degree of compatibility between these futt:ﬁ

- products and the TRS-80 MODEL Il/12.

I
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DataManagement System

Program Generator

YOUR BEST CHOICE IN
DATA MANAGEMENT
SYSTEMS

TOM s our general purpose, heavy duty file management and
feporling system. Wae think it compares to other tle management
systems the way a 16-wheeler compares to the family car — it is
dessgned for big loads and lots of work, not lor hitle efrands around
town

TPG gwes you a menu-dnven way (o create uitra-fast, customized
Pascal programs lor fhe updating and inquiry. Its the only product
we knaw of thal lels you draw data trom up 1o 18 different databases
simuitaneously, without wnting a ine of code yoursell '

{n these products we've tried 10 put the power of Pascai in your
handes, but with most of the difficulty distilled out. We've tred
to give you a set of flexibie, powertul toois to slore largo volumes
ol data. and produce the kind of reports you really need, without
Imiting you to rigkd formats and nethcient processing.

We've ined 10 give you room to grow. Today's little fle is lomdr-
row's huge database, and we know you won't enyoy converting away

from an inavequate fie management system We encourage you

to look at other products, and think about whal you'd really like your
system to do for you. We're confident you'll see why people with
big syslem requirements chocse our products.

The power of TDM and TPG are reflected in the comments we gel

from our users. Here are a few samplas:
“Atlast | can get a report that looks the way | want it to Sum-
mary repons are easy, and | can spread things around on the
I chdn't think it was possibie 1o do things like that on a micro
with an off-the-shelf package. | am even printing some of my
repoits in four.colorg, wich turned out to be easy.”

I mantain over 200,000 patient records with TDOM and TPG,

on a Corvus natwork win 4 Appie lis. I'm the General Manager

ol the business, but | was able (0 set up the enlire database

system myseil, including the TPG update programs.”

“We keep over 10,000 job applications in a TDM database.

Wa have over 3000 empiloyees in 30 job categories, with part
" time and full e work, odd howrs, ssasonal employment. and

a lot of employee turnover. Using TDM we can easiy scan our '

fies in One pass 0 find every candidate with the right
comination of background, skills, and avaidability.”

"' am responsible for schedukng and monitoring the faciliies
management activites of 3 very large electroncs manufacturer.
1 use TOM 1o keep rack of what needs to be done and when.
TOM's date arthmehc and COMPAreons come n very handy.”
"We tnad DBMastei, V . and several others and

finglly swiched evarything over 10 TOM. Where were you when

we sanied this progect?”
 You get the e,

PASEA

SYSTEMS

All this power and versalihity takes a jiile getting used to You won't
fearn how 1o use TDM or TPG in & tew minutes, just as you won'l
learn to handie a 12-speed transnussion in a lew minutes. (You might
learn to use an automatic in a few minutes. biut you won | carry much
of a loaa))

It 1akes a couple ol days lo get comiortable with either TDM or TPG
- but that’s a lot less than the months of years it would tane you 10
do the same (IS wriling your own codu. .

A word about TPG. TPG lets you create very sopiustic.atind mu up
date programs without baecoming an expert progranuniur, bul i does
require that you be comfortable with some ot the mechanics ul pro-
gramming. it may requrre that you get more techinical than yuu reafly
ike. TPG 13 designed pumartly for people who have at least & hitle
programming background, but who want to elinunate Sty ot thew

-work and stll do the job they want 1o do it you dre d ttal novice

N computing, you probably won't want to-lry TPG, just as you

wouldn’'t want 1o try fong-haul uuckmg without a hiite anving

experience.

IBM/PC AND S
APPLE Il EXPANDED
VERSION

We are very pleased to announce that our versions of TDOM and TPG
for the Apple lli and iIBM/PC have been significanily expanded in" -
capabdity and incorporate fealures offered by no other data imanage-
ment system we know of. New TOM lets you do all the same old
things, bul now givas you 100 helds (and fots more sub-helas) p'er
record, larger records, greatly expanded Utle and haadmg space

...and COLORA!

PRINTING REPORTS IN
FOUR COLORS

With one ol the new color printers, you can prnmt TDM reports in
four colors! TDM ailows you 10 send the necessary contral
characters to the printer whenever you wan! - even n the mddie

" ot aline. So, not only can you produce the reports you want, you

can highlight criical inessages and make impofant information really
stand out. Pnnt your invoices with past due amounts in red,
tor example:

Compavre the pnce and the power and lhmk about whal you really
want out of your computor .then

TALK YO YOUR DEALER, OR a
CALL US AT (418) 321-0761. +[%°

~ You'l be glad you dd



T D M- THE DATA MACHINE

‘['TDM is a dala management and reporting system for the Apple I,
‘Apple il and IBM/PC, and soon, the CORVUS CONCEPT. It is in-
tended for serious business users with large data bases or com-
"plex 7eporting requirements. Most TDM users are large corporations
with requirements exceeding the capability ot other data manage-
tment systems for microcomputers. Current: users
include Marriott's Great America, Saga Corporation, Fairchild,

Applied Materiais, Corvus Systems, Triad, Addison-Wesley,

Goldman Sachs, Coherent Radiation, and many others.

TOM may be used with many text formatters to produce word
processing qualily reports or personalized form letters with automatic
paragraph. sentence, or phrase substitulion based on database
contents.

TOM will produce files which may be used by other programs, and
will accept files from other systems for file updating or report genera-
ton. A procedure 1S provided for passing TDM data to Visicalc.

TOM is designed for use by non-technical people. Simple reiort
specifications give the system great flexibility, and make possible
the rapid preparation of far more complex reports than is possible
using other data management systems. .

TDM supports related data bases; data from two different files may
be comuined and then outpul to either a sequential file or another
databasa, or inpul to repont processing. For example, a customer
number from an order file might be used to retrieve the customer
naime and addrass Irom a customer file, in order to print invoices.

‘Within memory limitations, TOM allows any number of report titles
“and headings, and allows reports to be formatted with great freecom.
Report procedures may include F . . THEN . . ELSE statements
“nested up to 16 levels deep, GOSUB statements, and labslled
‘paragraphs. Page numbers, tabbing, dates, pause for paper
change, and other features are included. Date arithmelic allows
calculation of elapsed time. Dollas Field Formattir.g allows insertion
of dotlar signs, commas, and brackets into reports.

Partial key retrieval and duplicate keys are supported throughout
TOM. Sorting is done with keyliles, and keys may be composed of
partions or all of any fields in the data record. Sorted keyliles are
retained and may be used for retrieval or preparation of many reports
in the same sequence.

'!qnlpmm Required:
Apple U with 65K, 80-column beard or terminal, Corvus hard
. disk or two floppy drives.

‘Apple Il with 256K, Profile, Corvus hard d:sk .or two
floppy drives: :

IBM/PC with 256K, Corvus hard disk, or two 320 KB ﬂoppy
drives.

- Coming soon. . .CORVUS CONCEPT

System may be used in the Corvus Constellation or. Omnmet
.environments.

‘onm sofiware required: NONE for Apple ucsD Pascal
Psystem + for IBMIPC

null pdco 5625 ‘additional manuals, $40 each.

- . No extra charge for multiple copies used in nelwork
: environmem.

‘ Sleva Schwaﬂz with Sean andley

‘ Pascal Syslems lru. 1981 1982

TPG-TI'IE PROGRAM
| GENERATOR

~ TPG accepls menu-driven user definition of screen formats, edit

requirements, and update processing, and produces a Pascal
source code file which is compiled. The resulling program is an
interactive inquiry, input, edt, and lie updale program whnch
accesses TDM files.

The usar defines the position and length of the fields on,the screen,
and labels them as required by the application.- Each field on the
screen is then related to a field in a TDM database Upto 17 screens
may be defined in this manner. Fields from up to 16 different files
may be accessed at the same lime to 1l helds on the screen, or
to check input tor validity. Several standard edit lypes are provided
which may be applled to any field, or the user hay code his own
edis. .

PG requires some familiarity with Pascal pmgrummmg. It may be
used to quickly.generale efficient, structured update programs for
use in applicaton systems based on TDM Experienced pro-
grammers may add (o or change the code generated by TPG to
create specialized code.

TPG includes the database access units for TDM.

" Equipment Required:

Apple Il with 65K, 80-column board ur luunmal Corvus hard
disk or three floppy drives.

Apple -lit with 256K, Profile, Corvus hard dusk or two
floppy drives.

IBMIPC, and 256K, Corvus hard disk, of two 320 KB noppy'
© dnves.
Coming soon. . .CORVUS CONCEPT

System may be used in the Corvus Con«,u.llauun or Omnmet‘
enwronments ‘

.thor Soﬂvmrl Required: TDM, UCSD Pascal vompller :

Squutod Retall Price: $625: addtional manuals $30

Author: Sean Findley

Copyright: Pascal Systems, Inc., 1981, 1982,
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It's been a natural evolution. Typewriters -

replacing pencils. Now word processing
 systems replacing typewriters. We've all come
~ to realize what a boon word processing has

~ been to office productivity. But how do you

choose the best word processing

system for your way of doing
‘business? Turn tc Wang
Laboratories, the number
one computer -
company

leading in office automation. .
We have the systems that can meet

your tough standards for fast turnaround and

_ high-quality output: Wang Office Information -
Systems (OIS). These systems can help your
company better manage those information-
intensive activities that are essential to your
daily operations. Including memos, letters,
reports and other written communication.
As well as data processing functions—like
accorints receivable and accounts payable— .
to nieet some of your data processing needs.

The OIS family demonstrates =~

Wang's continuing commitment to Office
Automation—which we define as people
using technology to manage and communi-
cate information more effectively. And Wang
Office Information Systems are some of the
‘most powerful office automation tools on the
market today. Designed to meet the needs of

. your entire office team.

When the Kind of Business You Run Demands the Best Word Proéessing Theréls

sy



- When Fast Document Turnaround Is a Priority

Paperwork is everywhere. From the memo
" you write to your staff, to the reports you give
to stockholders, to the literature you mail to -
prospective customers, fast turnaround is
critical. But you don't want to sacrifice quality
to meet a deadline. The appropriate word
processing equipment can help vou do the
job: Wang Office Information Systems.

If your people can use a typewriter, they
can use OIS word processing. The familiar
keyboard layout means minimal training for
maximum productivity. And the OIS inter-
actively leads users through document crea-
tion, editing and printing so they don't have
to memorize complicated commands
and codes.

A number of outstanding features result
in faster input. Such as automatic word wrap-
around (instead of pressing a RETURN key at
the end of each line, the system automatically
moves text to the next line when you exceed
your margin); automatic centering, indenting
and decimal alignment; automatic title and
page numbering; global search, replace and
hyphenation; and right-margin justification,
just to name a few.

Powerful text editing features help your
staff produce professional-looking final docu-
ments: insertion and deletion of characters,
words, lines, paragraphs or entire pages of
text; movement of text to and from any place
in the document; copying of commonly used
text from other documents; and many more
functions.

The Wang OIS is designed to help users
manage their time more efficiently. By elimi-
nating time-consuming retyping when editing
a document. By allowing users to create or
edit one document while printing another.
And by countless other advanced functions
that lead to greater productivity, such as auto-
matic paragraph numbering and document
merge. _

Outstanding library functions help users
organize and manage information for easier
access. Text can be stored by department or
author or any number of other designations,
simplifying filing, editing and distribution of
information.

Optional functions, such as the Spelling
Verifier and Kkeadability Index, can help your
people check documenss for spelling errors
as well as determine how easy they are to
read and understand. Especially in correspon-
dence with other companies and individuals,
these features help ensure that your ideas
will be presented in a clear and professional
ilanner.

The menu-driven Wang CHARTER graph-

ics package on the 6300 Graphics Term.inal
lets your professionals, managers and secre-
taries easily produce business graphs, includ-
ing bar, line and pie charts. Because graphs
are easier to read and understand than
columns of numbers and complex tables,
you'll find them an extremely valuable deci-
sion support tool. They instantaneously high-
light trends and comparisons, giving you a
clearer perception of business activity at a
glance. ' '
Another Wang OIS option—the Scientific
Typing Package—enables vour staff to handle
scientific symbols and multi-level equations.
So complex formulas can be keyed into a
document as easily as any other piece of text.
The versatile, industry-leading word
processing capabilities of Wang Office
Information Systems put your people at ease
with office automation. So they can concen-
trate on their work, rather than the mechanics
of producing text on 2 computer. And that
has a positive impact on everyone’s
productivity.






When You Need Data Processing Power, Too

While the OIS family's primary strength lies -

_in its outstanding word processing features,
Wang Office Information Systems also sup-
port a number of data processing capabilities
that can be useful in running your business.

As Wang Integrated Information Systems,
they integrate data processing and word pro-
cessing capabilities into one powerful, easy-
to-use system. Their unique design allows
users to incorporate data processing files into
word processing documents without special
programming. With List Processing, you can
merge mailing lists with form letters, reformat
word processing documents in tabular form
for reports, design forms and labels and
perform a multitude of other time-saving
functions—all without programming a single
line of code. -
For accurate numeric computations,

a Mathpak feature allows users to dispense

- with external calculators to balance lengthy

 columns of figures. For sophisticated financial

management and personal computing flex-
ibility, the OIS will support the popular CP/M*
operating system. OIS users can purchasea
wide range of standard off-the-shelf CP/M
programs ranging from general business
applications (accounts receivable and pay-
able, general ledger and payroll systems) to
financial modeling packages (forecasting,
electronic spreadsheets and “what if"
analysis).

The interactive nature of OIS BASIC—
a high-level programming language—gives
vour company the flexibility to customize
applications to meet the unique needs of
individual departments. For instance, vour
staff could be developing programs to
evaluate customer demands and long-term
market trends. This, in turn, can help your
marketing department direct future product
development, product promotion and, ulti-
mately, market share. _

By combining the strength of its word
processing features with the flexibility of its

- data processing options, the OIS family pro-

vides your company with the tools to quickly
synthesize critical information and improve
your position in the marketplace.

Vit
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When Reaching Remote Offices Is Critical

Wt:en a company grows beyond a single
facility, communicaticn problems often
increase. Distance hecomes a barrier for
exchanging ideas and information. And the
potential for time-sensitive data to reach

its destinadon —afler the appointed hour—
escalates.

The Wang OIS offers you a wide rarige
of remarliable options 10 open the lines of
ccmmunication among ail your sites. Fore-:
most is the Wang Mailway" electronic mail
and message system. The Mailway system
routes, distributes and tracks electronic mail
among Wang system users anywhere, logging
the flow of information and confirming mail
delivery. When you turn an OIS workstation
into a Mailway workstation, you bring your
remote offices that much closer to home.

Through WISE, the Wang Inter-System
Exchange, you can link multiple OIS within
your facility. The connection allows depart-
ments to share specialized peripherals, such
as the Wang Image Transfer System and the
Wang Laser Printer. Through WISE, your OIS
can also share documents as well as advanced
applications, making every OIS more cost-
effective.

Through WangNet, the Wang local area
cable network, you can link your OIS with
other Wang and non-%ang systems within -
vour facility. When attached to the Wang Band

of WangNet, your OIS can share files, process-

ing resources and peripherals with Wang OIS
and VS systems within the same facility. When
attached to the Interconnect Band, your OIS
workstations can serve as terminals to a main-
frame, using a variety of protocols.

* Remote WangNet lets your OIS terminals
act as Wang VS workstations, accessing all VS

data processing functions. Your word process-
ing users can maintain document archives on
a remote host, and even receive documents