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SUMMARY, CONCLUSIONS AND RECOMMNNDATIONS
 

My report of February 1983, recommended that the
 

system configuration 

)ivision of Statistics should devote its efforts to the 

:reation of an Integrated Agricultural Data Base Management 

System and, for that reason, presented a proposed computer 

that would permit this development. 

rhe proposed configuration was based upon limited 

was alsoinformation available to Zaire, and thus it 

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 

the results of that survey with a preliminaryreport gives 

evaluation of alternative conputer 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 the 

proposed configuration and the satisfaction of the users of 

the installed system. 

The investigation started with a visit to the United 

States Department of Agriculture (USDA), Statistical 

which has been an early
Research Service (SRS) 
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developer of microcomputer technology for installation in 

the lesser developed countries (LDCs). It has made an early 

commitment to the Northstar microcomputer and has developed 

specialized programs for agricultural surveys for that 

system. Northstar had just announced (November 1982) its 

Local Area Networking (LAN) System. Unfortunately, the USDA 

SRS has not had an opportunity to fully evaluate that system
 

retained as an alternative even though 

as of this time. However, because of the specialized 

agricultural survey programming software developed and 

maintained by the SRS, the Northstar microcomputer was 

a site was not found 

in actual operation.
 

of theThe International Statistical Programs Center 

Bureau of Census was also visited. This group has a 

contract with AID to evaluate microcomputer hardware and 

software for application in LDCs. Although its project has 

accumulated a considerable amount of data which proved 

useful, it has no information with respect to operational 

LAN sites at 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 h.)
 

During the period of March 6, 1983-April 11, 1983, a 

were contacted,multitude of hardware and software vendors 

both by phone and peroonal visits. See Appendix B.
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It was discovered that the concept embodied in the 

proposed configuration is known as Local Area Networking 

(LAN) and during the past 18 months a great deal of 

andin both hardware software fordevelopment has occurred 

oneCorvus Systems Inc. has beenimplementing such systems. 


of the forerunners in this development, and, through its
 

three sites
marketing department, I was able to identify 

or IBM(PC) systems. In general, theusing either Apple II 

users were well pleased with their systems.
 

of other software developers and hardwareA number 

Computer Inc., Altos Conputers, andmanufacturers--Alspa 

Nestar Systems, Inc.. have developed or are in the process 

of developing LAN capability. A number of these systems
 

andwere identified and literature was assembled. Technical 

product brochures are included in Appendix C.
 

The original report of February 1983 recommended that 

four products be evaluated:
 

Apple
 

Hewlett-Packard
 

IBM
 

Wang
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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 these manufacturers were'not considered. In 

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 discussed for 

comparative purposes. They have been estimated as follows:
 

System Estimated Cost
 

Apple IIe - Corvus $84,046
 

IBM(PC) 95,429
 

Northstar 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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Further, it should be noted that these comparative 

costs differ slightly from the originally proposed 

configuration. The costs include two mass storage 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 repair, that an additional hard 

disc should be installed to assure continual operation in 

the case of failure of one disc. Second, 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 prirnter 

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
 

...ability to operate work station stand-alones
 

...SDooling of printer(s)
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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 capability.
 

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 verify 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 at DOA/DOS because 

very similar systems xist in op3ration in the United 

States, thus verifying that the appropriate technology does 

exist.
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Second, it can be concluded that both the Apple-Corvus 

system and the IBM-Corvus system can provide the proposed 

system capability of my February 1983 report.
 

Third, there are desirable agricultural 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 with respect to a system must 

await the discussions to be held in Paris. A memorandum 

detailing the results of the French capability for Apple and 

IBM will be added to this report shortly after returning to 

Zaire. 
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INTRODUCTION
 

The objective of the present investigation was
 

determine the existence, in an operating environment, 

microcomputer hardware and software systems as recommend 

in my 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 computer configuration recommend 

in that report which would be capable of supporting t 

development and maintenance of such a data base manageme 

system. This recommendation was made based upon t)
 

assumption that hardware and software capability could 

identified and demonstrated by on-site installatioi
 

presently at operative sites in the United States.
 

During the period March 6, 7983 to April 9, 1983, 

number of hardware and software vendors were contacted 

phone and personally.
 

It was discovered that the microcomputer industry 

just now involved in the development 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 
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the system by means of connecting various locations of work 

directly or by means of communication lines such as 

telephone lines. When the network of terminals or computers 

are linked together directly, it is called a local area 

network (LAN). 

In the network proposed in Figure I, 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 and 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 February 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 development 

of net-working applications, that a considerable number of 

manufacturers 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 two approaches to 

the development 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 
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discovered, the vendor was asked for infoi'mation regardinS 

presently installed systems configured like or similar tc 

that proposed in Figure 1. None of the additional vendors 

identified were able to provide information on specific 

sites where LAN systems, similar in configuration to the one 

proposed for DOS, could be found and observed.
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METHODS OF INVESTIGATION 

The investigation reported here was commenced in 

Washington, D.C. with visits to USDA, Statistical Reporting 

Service and the Bureau of Census, International Division 

which have both been involved in microcomputers and their 

installation in 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 manufacturer. 

However, by means of an AID contract, it is inventorying the 

present utilization of microcomputers internationally and 

investigating the capabilities of the various manufacturers 

of both hardware and software. The results of its study 

thus 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 configuration 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-:,bbe, 

President of MICROsystems Inc., who had previously been 
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involved in the development of the USDA/SRS agriculture 

survey programs and their application on the Northstar 

microcomputer. Through Mr. Luebbe's efforts, a visit was 

held with Ms. Beulah Edoo who, until recently, was 

responsible 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 which could nominally fill the implied conditions of 

Figure 1 should have at least one user who was reasonably 

satisfied with the system.
 

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 

.. French capability with respect to keyboard, printer 

and software.
 

... Capability of Local Area Net-working, at least up to 

ten work stations
 

... Capability of support in an initial mass storage 

device of 20 megabytes up to at least 40 megabytes.
 

...Capability of multi-tasking at each station.
 

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

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

device
 

...Capability of spooling for the system printer
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.. ,Capabiltiy of continued operation if one or several 

work stations fail
 

...Capability of ten-key pad on keyboard
 

... Capability of utilizing all applications software, 

such as word processing, data base management 

system, electronic spread sheet, and statistical 

analyses system with a single operating system. 

Administrative Criteria
 

...Purchasable from a U.S. vendor in the U.S.
 

... Supportable technically and maintenance-wise in 

Zaire
 

.. Least cost, other things being equal.
 

EVALUATION OF SYSTM4S INVESTIGATED 

It should be stated at the outset that the results of 

this study are already out of date. The world of 

microcomputers is just that dynamic. Further, it would 

appear that this is likely to be the case over the 

foreseeable future.
 

My evaluations are confined to those configurations 

which presently exist in a lemonstrable sense; i.e. users of 

the proposed systems exist who are reasonably satisfied with
 

the performance of their system.
 

The results of the study must be further qualified by 

the statement that identification of users fitting the above
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I 

qualifications was very difficult, and vendor organizational 

problems restricted my ability to identify the existence of 

such systems. 

Information and data are presented in Appendix B which
 

cover all of the materials, both software and hardware, that 

was able to evaluate in the time allowed for this 

investigation. This information was collected by personal 

visits and by phone requests during my travels to the Los 

Angeles and San Jose, California areas and in the 

Washington, D.C. Metropolitan Area.
 

Three major hardware manufacturers and one software 

developer readily stand out with respect to LAN systems. 

They are, in alphabetical order: 

Apple
 

Corvus
 

IBM
 

Northstar
 

With respect to the primary criteria of existence 

in use of the systems 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 processini system in operation. 
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See Appendix D for a description of its overall 

system. The college was an early utilizer of local 

area networking as well as communications networking 

of microcomputers, and has experience with a variety
 

of microcomputers including Radio Shack and Apple. 

It presently has five Apple-Corvus network systems. 

These systems vary from 12 to 20 CPUs and hove 

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 the early versions of soft 

and firm-ware products which is to be expected at a 

Beta test site. It indicated without reservation 

that the proposed configuration and soft-ware 

concept could be implemented and could be made 

operationally successful. It also had successfully 

converted IBM magnetic tape files to the Corvus 

hard-disc ard expressed 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.
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Merrill Lynch--Ibar
 

Pasaena, California
 

This group is an investment counseling and 

management firm. They have several Apple IIs in a 

network 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 demonstrate the system--I suspect, because 

the nature of their work is highly confidential. 

However, he expressed a great deal of satisfaction 

with the system and its capability. The individual 

account managers utilize a large financial data base 

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 

Price-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 large data base, 

It is presently using this system in a manner
 

similar to that recommended for the DOS. It is 

using Wordstar as a word processing system, dBase II 

for data base management, and Visicalc as an 

electronic spreadsheet, but most recently has
 

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 system 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 file. We 

discussed this problem and, subsequently, I 

discussed it with several other dBase !I 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 designed for 

networking applications. In any event, it willnot 

be a problem for the DOS configuration with a
 

suitable data-entry system design.
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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 any significant installations currently 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 developing 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 
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the project was Remote Sensing for Agriculture.
 

They were installed in the following countries:
 

Jamaica 1978 Sudan 1981 

Ecuador 1980 Philippines 1980 

Tunisia 1980 Cameroon 1982 

Morocco 1980 Liberia 

In addition to the above, FAO funded a similar 

installation in Peru in 1978.
 

The following were also identifed:
 

AID-sponsored microcomputer acquisitions in the
 

Middle East and North Africa which are in trial
 

stages at the project:
 

Egypt: 	 ORDEV has an Apple II system,
 

CRS has three Apple II systems
 

MSU has a TRS80
 

The Population and Family Planning
 

Board has an Apple II.
 

American University has more than a 

dozen micros in operation. 

Yemen: The Confederation of Yemeni Development 

Associations has two Apple II systems. 

Morocco: The Ministry of Health has 4 Apple II 

systems. 

Tunisia: The Central Tunisian Development 

Authority - 2 Apple IIs. 
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The Ministry of Agriculture has 2 Apple 

II and a Northstar system. 

Turkey: The Division of Planning of the 

Ministry of Agriculture has Apple II 

(number unknown). 

Sudan: P remote sensing project is using a 

Northstar. 

Other Systems
 

Wang Laboratories, Inc. has two systems, one 

called the OIS (Office Information System) which is 

primarily designed for word processing, and the 

other "VS" Systems. Wang's word processing 

system--OIS--has the disadvantage at the present 

time of being limited to four work stations. The 

other systems, designated VS25 and VS45, are very 

powerful networking hardware and software systems. 

However, Wang Laboratories indicated that the
 

Wangnet LAN would not be supported overseas for at 

least another two years on the OIS. As a
 

consequence, Wang equipment was not considered
 

further.
 

Hewlett-Packard has announced the HP200 system
 

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. In my 

opinion, this level of cost and capability is not 

necessary for the DOS. 

FRANCOPHONE CAPABILITIES 

An important consideration of this project was to
 

determine the availability of French capability in hardware 

and software for the Division of Statistics. Although many 

of the Zairean personnel have developed competence .in
 

English 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 by 
means of word processing
 

software.
 

It would appear that U.S. manufacturers have recognized
 

the importance of international 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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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. In 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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PRELIIINARY C0O4PARATIVE EVALUATION
 

Three systems are evaluated in the following analysis:
 

...Apple lie--Corvus Disc System
 

...I.B.K.(PC)--Corvus Disc System
 

---Northstar--Aorthnet System.
 

The Apple and EBM systems were the only ones for which
 

operating installations could be found at this time. There
 

are most 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 divd 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, Northnet is in final (BetL) 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 

provided in a separate memorandum after discussions with 

Apple and IBM in Paris. 

26
 



Local Area 
Network 
system 

jcuHard Oprating 
Disc system 

TABLE 1 

Backup Systeft Install I..French .. 

Mfg. Media JKBI Pint SH 
-. -Pa4 

1. 
Key 

Mass Multi 
Stor. Task
MBytes 

Stand 
Alone 

Spool soft 
Ware 

amt. 
US 

cast 
W/Fr 

Apple AppI 8 Corvue MP/N-86 Corvus VCR 
tape 

Yes P 36.8 Y Y Y Y g4,04 

IBM(PC) 

-tape 

8/16 Corvug MP/M-86 Corvus VCR Yen Y 36.8 Y Y Y Y 95,421 

Northatar 
Advantage 

8/16 North Northnet 
star 

North-
star 

Disk-
ette 

No Y Y Y Y 30.0 Y V Y Y 88,51 

Table Abbreviations: 
CPU - Manufacturer of Central Processing Unit 
Type  8 bit or 16 bit technology 
VCR - Video Casette REcorder 
Install - Present existing installations 
KB Keyboard 

Print 
SW 
Y -
N -
P = 

= Printer 
SofLtare 
Yes 
No 
Progcasmable 



A Technical Comparison
 

The Liriginal 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 and 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 system with the exception that the 

Apple uses 8 bit technology whereas the IBM uses 16 bit 
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technology. In those cases where the software has not been
 

converted or developed for the 16 bit processor, boards are 

available for the IBM which permit it to use software 

developed for the 8 bit processor. This is also the case 

for the Northstar Advantage computer recommended for the 

Northnet application. This development permits the 

utilization of much of the software developed for 8 bit 

processors on the 16 bit CPUs. However, some of the 

advautages of a 16 bit processor are lost when using 

software developed 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 

capabilitiy for the Northnet Advantage CPU. The Northstar 

system is presented 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 backup 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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I 

Administrative Comparisons
 

The question of the capability of parchasing either the
 

Apple or IBM systems with French capability from U.S.
 

vendors must await the discussions to be held in Paris. 

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 capab hility as not yet been 

verified. 

Both Apple and IBM have local representation in 

Kinshasa. However, as of January of this year, IBM/Zaire 

had 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, except 

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 preliminary 

list of peripheral equipment which would 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 IIe - CORVUS DISC SYSTE(
 

Apple IIe with 64K
 
(1) floppy disk drive with
 
controller card
 
80 column card
 
monitor (Apple II or
 
other) documentation 


Additional floppy disk drive 


Z80 card 


Serial I/O card 


Corvus 18.4 Mb, Hard disk 


Corvus disk server, includ
ing Constellation software
 
for OmniNet 


Cable for net, 1,000 feet 


Transporter cards and top box 


Mirror, video tape backup 


VCR 


Transporter card and top box,
 
quantity 4 


Active junction box, i.e.
 
repeater 


Apple CP/M 


Creative logic print server 


Creative logic multiplexer. 


Systems Total 


32
 

Price 


1,995 


479 


112.50 


200 


4,295 


990 


250 


495 


790 


1,000 


1,895 


150
 

100 


795 


400 


Qty/Unit $ Total 

10 19,950 

8 3,832 

10 1,125 

10 2,000 

2 8,590
 

2 1,980
 

4 1,000
 

2 990
 

2 1,580
 

2 2,000
 

2 3,796
 

10 1,000
 

2 1,590
 

2 2,000
 

50,227
 



PROFORMA 2
 

IBM(PC) - CORVUS DISC SYSTEM
 

IBM(PC) with 64K and (1)

floppy disk 


Adapter card for monochrome
 
monitor 


Serial I/O card for printer 


Additional floppy disk drive 


Monochrome monitor 


Z80 card, for CP/M 


Corvus 18.4 Mb Hard disk 


Corvus disk server, includ
ing constellation soft
ware for OmniNet 


Cable for net, 1,000 feet 


Transporter cards and tap
 
box 


Mirror, video tape backup 


VCR (Video Cassette Recorder) 


Transporter card and top
 
box, quantity (4) 


DOS 


Creative Logic Print Server 


Creative Logic Multiplexer 


CP/M 


System Total 
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Price 


2,235 


335 


150 


570 


345 


300 


4,295 


990 


250 


495 


790 


1,000 


1,895 


40 


795 


400 


100 


Qty Total 

10 22,350 

10 3,350 

10 1,500 

8 4,560 

10 3,450 

10 3,000 

2 8,590 

2 1,980 

4 1,000 

2 990 

2 1,580 

2 2,000 

2 3,790 

2 80 

2 1,590 

2 800 

10 it000 

61,610 



PROFORKA3
 

NORTHSTAP. EQUIPMENT PRICES
 

Advantage with 2 quad
 
floppy drives 


Advantage with (1) quad
 
floppy drive
 
and 15 Mb Winchester
 
hard disk 


Server Board 


Work station board (for
 
Advantage 


Tap box, Quantity 2 


Cable for network, 1,000 feet,
 
including 2 repeaters 


NorthNet, network software
 
for CP/M 


CP/M, operating system 


Advantage Serial I/O ld 


System Total 


Price Qty Total
 

3t599 8 28,792
 

5,999 2 11,998
 

499 2 998
 

399 10 3,990
 

69 5 345
 

249 4 996
 

349 10 3,490
 

149 10 1,490
 

175 2 350
 

52,449
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PROFORMA 4
 

ESTIMATED COSTS OF PERIPHERAL EQUIPMENT
 

Price Qty Total
 

Diablo 620 character printer 1,385 2 2,770
 

Cut sheet feed 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 5
 

ESTIMATED OTHER COSTS
 

Software
 

U.S.
 
Wordstar 

dBase II 

Visicalc 

Statpak 


Total System 


French
 
Wordstar 

dBase II 

Visicalc 

Statpak 


Price 


495 

695 

250 

250 


? 

? 

? 


Miscellaneous Supplies (Apple-IBM) 

VCR Tape cartridge 20 

5 1/4" Discs - Maxwell 
box of 10 65 


Ribbons 12 


Daisy Wheels 15 


Total System 


Miscellaneous Supplies (NorthStar) 

5 1/4" Discs - Marell 76 

Ribbons 

Daisy Wheels 

Total System 


Qty Total 

.9 4,455
 
9 6,255
 
9 2,250
 
9 2,250
 

15,210
 

9 ?
 
9 ?
 
9 ?
 
9 ?
 

50 1,000
 

25 1,625
 

25 300
 

6 90
 

3,015
 

75 4,875
 

300
 

90
 

5,265
 

36
 



Comparative Evaluation
 

To make a single recommendation, it would seem that the 

tradeoffs are relatively 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 in manufacturing maintenance and service of the 

giant in the computer field--IBM--although it is a late 

entrant in the microcomputer market. If IBM increases its 

share to 50% of the U.S. microcomputer market in the future,
 

it is expected that the availability of applicable 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 is 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 

require 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 system costs approximately
 

$7,000 more than the Northstar system. Here again, the
 

Northstar advantages and disadvantages apply to the IBM as 

well as the Apple discussed above. 

In making a decision with respect to the installation 

of the LAN system at the DOS, two situations can be 

described. First, if the USAID mission is desirous of 

providing the LAN capability as quickly as possible, say 

within the next three to six months, then the decision must 

be made between the Apple and the IBM systems. If the 

mission is willing to defer the decision for a year because 

of the value attributable to having the USDA/SRS 

agricultural survey software 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, 

tend toward the IBM(PC) because of the backing and 

commitment that the giant has made to the microcomputer 

world and because of the improved efficiency currently and 

prospectively available with the 16 bit processor.
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USAID MD(ORANDUM
 



u"17:r0.VATC5 iNTiRNATIONAL D*V9LOPM9:MT COOPIK ATiON AGUNCY 
AGKNCY FOR INTERNATIONAL DIEVELOPMENT 

WASHINGTON. D.C 20523 

AID/M NOTICE
 
M/SER/ON

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

SIJJECT: Microccrputer Project Report, First Phase 

INTRODUCTION
 

This memo sumarizes the first phase of the microcomuter evaluation program

announced by the Administrator inJuly 1982.
 

BACKGROUND
 

The Agency initiated the program in response to a growing perception within
AID of the potentii for using powerful, accessible and relatively inexpensive

microcoaputer syste&s. Given this growing Interest, a
project was initiated
 
to:
 

1. Define AID/W and USAID poteni:ial ubas for microcomputers

2. Evaluate and recc end appropriate microcomputer hardware and software
 
3. Detetmine matntei ance and support procedures
 
4. Study training alternatives
 
5. Develop a comprehensive administrative and management strategy

6. Select the standard microcomputers for use within AID
 

RESEARCH PROJECT
 

To this end, the Office of Data Hanagevont interviewed a representative

cross-section of AID staff members, including those who responded to the
 
Administrator's announcement. 
We also met with individuals involved In other
 
ongoing microcomputer evaluation stWtdes and with 4 number of microcomputer

specialists. After reviewing many products we procured a 
number of
 
microcomputers end a variety of software packages for testing. 
In addition to

conducting benchmark tests and comparisons, we invited AID staff members to 
attend dmonstrations of the microccmputer systems in order to solicit their 
comments and suggestions. Hardware and software products were then rated 
according to the following criteria:
 

1.User acceptance of product

2. Vendor's capability and comitment to product

3. Support/Ma ntenance considerations
 
4. Cost
 
S Perfomance
 
6. Potential utility and suitability for AID
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CONCLUSIONS
 

User needs identified during our study were quite diverse although

inJg.Jljjj s 
were most frequently requested. Most potential users ci
ipec ic-ways in which microcomputer systems could perform current manualtasks 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 retrieval
 
3. Statistical software for data analysis

4. Graphics capabilities

5. Basic programming language for specific applications

6. Communications software to interface with other equipment


Word processing capabilities to complement the microcomputer's data
 
processing capabilities
 

The two microcomputers with the highest scores, the IBM Personal Computer (PC)

and the Apple II,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, andrelated 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 needsidentified during the interviews: Supercalc (Spreadsheet), dBase II (DataBase Management System),, Wordstar (Word Processing), Microstat (Statistics),
several graphics programs, Basic, and a communications package (inAID/W).
 

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 become 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/e will
coordinate AID/W and USAID support and maintenance requirements. 

All 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 likely to be required ifAID managers are to use these
 
microcomuters to do their work more effectively and efficiently. M/SER/DO

will work with PH/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 anexpanding, 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.
 



-3-


The microcomputer field is evolving at a very rapid pace. M/SER/DN has
 
contracted with a senior consultant to draft a policy statement on how AID
 
should deal with this. His report will be distributed as soon as it is
 
completed.
 

ACTION
 

Requests for microcomputers should be addressed to the Office of Data
 
Management. InAID/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/N4 asks each requesting office to explicitly:
 

1.Prioritize its Information processing needs
 
2. Describe in detail the specific applications proposed (this iscritical
 

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 necessary
 

before the microcomputer systems could be used effectively

6. 	Consider how microcomputer information processing capabilities could be 

integrated with extant manual and automated activities 

)ISTRIBUTTON, 
AID List H, Position 8
 



Apendix 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 Computer Inc. 

20525 Mariani Ave. 

Cupertino, 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 I. Tustin Ave. 

Orange, CA 92665 


(714) 974-3082
 

Corvus Systems, Inc. 

2029 O'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/software
 
system.
 

Mr. Ron Boring, Manager
 
International Sales and
 
African Office
 

Northstar 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
 



Digital Research M. Maureen Minnes,
 
Oxford House Administrator
 
12/20 Oxford Street
 
Newbury, Berkshire
 
England RG131JB
 

44-635-35304
 

Digital Research Inc. 	 Developers of general operat-

P.O. Box 579 	 ing System CP/M and new net-

Pacific 	Grove, CA 93950 work systems.
 

Vicki Heisinger, Customer
 
(408) 649-3896 	 Services
 

Ms. Beulah Edoo Experience with USDA/SRS
 
North Star Agricultural Survey
 

Washington, D.C. System in Jamaica
 

Electronic Marketing 	 Mr. Dan Briganti
 
Associates, Inc. Professional Engineer
 

11716 Parklawn Dr. Power conditioning and control
 
Rockville, MD 20852 devices
 

(301) 744-7700
 

IBM 	 Information relative to French
 
configurated systems.
Boca Raton, FL 


(305) 998-6048
 

IBM - France M. Remi Menegaux

Tour Generale Michel Aguerrebarry
 
La Defense Paris M. Eric de la Rouziere
 

33-1-776-4132
 

King County Police Dept. Officer Shoemaker
 
Seattle, WN (Test Site for Corvus Omninet
 

and Mirror System)
 
(206) 344-4135
 

Merrill Lynch - Ibar Mr. Steven Hively 
225 S. Lake Ave., #700 Apple-Corvus System network 
Pasadena, CA installation 

(213) 793-1800
 



Microcomputer Networking. 

1903 Glenstone Ave. 

Hacienda Heights, CA 91745 


(213) 968-5844
 

Doug Cabell
 
Dale Cabell
 
Experts in Corvus Omninet and
 
Mirror Systems
 

Microsystems International, Inc. Mr. Raymond C. Luebbe
 
P.O. Box 6206 

Falls Church, VA 22046 


(703) 573-3049
 

Mt. San Antonio 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, Inc.
 
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. Mr. Philip B. Noyce 
1 Industrial Ave. Regional Director mid-Africa 
Lowell, MA 01351 Mr. John Torrance, Technical 

Support Ext. 3155 
(617) 459-5000 

Wang Laboratories, Inc. Mr. Alan Bluteginger 
Bethesda, MD Government Marketing (AID) 

(301) 986-1010 



APPENDIX C 

Technical and Product Brochures
 

Apple Computers* Inc.
 

Alspa Computers, Inc.
 

Altos Computer Systems
 

Data Products, Inc.
 

Corvus Systems
 

Diablo Systems# Inc.
 

Digital Research
 

Ethershare
 

IBM
 

Nestar Systems, Inc. 

Northstar Computers, Inc. 

Tandy, Inc. 

Pescal Systems 

Wang Laboratoriesp Inc.
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Whatever your personal goals, and 
whateer tfscope ofyour activi-
des orbusiness, theApple I/ecan 
contbute gretly to your success 
-- osiblymomn than any other 
investment you'll make this year. 

The Apple 
ivalftagn. 

With more than three-quater mil-
lon computm Installedworldwide, 
Aqp ak fll thS laii Iso 
COIpm Industry with mor 

WWm programs Ave for 
fb compusthan any other 
company. 

VWinvented the affordale personal 
computer for home and work at a 
time when minicomputers were the 
outstanding technology, 
Today we continue to dedicate our 

fors t te personal computer... 
to male your leaming, work, and 
play time more productive, more 
creaive, and more manageable. 

W re InolMlh. 

The Apple lIe Personal Computer
System Isacontinuaton of our 
commitment to your personal
produeivt-pren and future. 
Becum itputsyou ln control of 
day--*dw ativtes ina variety 
of lsittios. 

Uke gatng and storing fcts and 
figures. Pianning corpoe or 
family budgets. Allocaling re
sources. Polishing presetons.
Takn togehw,the advantage of 
personal computing on the 
Apple lie mntaing personal 
control of vital informaion
gathering and decislon-making. 
Once youve sed down to busi
ness wth theApple lie, you'll be 
impresed with how t.handles your 
informratlon needs. 
But perhap just as important
you'll discover frontiers unknown 
to you now and, inthe process 
explore your own potential for 
growth and creatvity. 



h or on.Aw~ledoN, 
Applework. 

va Imow thatacomputer strew 
isimporttto aras of our
opeins. 

At Apple, we compute facts and 
morS ficietlyw Applos. 

t. an gle W mor cua-
n *. aana rd 

encAUmes the pnl Involvement 
of our Kmloym. And controlbottov-lineipk It. 

Inwry comer of the word, App saroused by business people At 
yfami and 9W"H.. 

athoneorodaol. ydentists 
owlfEiW. 

Dy teachers Inclmuroms and 
Industry. And by othriIn. 

Iniwmmrorm and 

thousands of applicions from thetyplonsto to ti ea l~ansl. 

, 
The Apple lie mean 
WON bainos. 

Infomalo nlais . ThI S 

Nnot Dsdiam qustionable. 
IthoppmnaltooofthibuSll .you neoW to inMe ture at many 

lWi and contol your * and 
y produ t. Thswhm 
an Apple iecan malai dfmnce 
Soyoucugt*cwq ,...
oins hatndi . 
== 7w4 t.'dhlflfl.for ilu 

" ! 

T 4 

.. V'! 
I 

....
 

,:...,, 

' 



uptoVoucan keep records and filesdate, simply and quicidy. Access 
critica facts. Crate "whif" 
scenarios and sowprom s. 
Enhance your preetains.

aticllm mengineering
data precison and sandardizWon. 
Mame cah and budget 
Reduce wasted par, labor, 
and time. CommunicMe more 
Offctily .
 
And replace alot of "dedicated" 

special-purpose objects, such as 

pl, cculators,typewrters,

files, and even mal. 

You're free to mane your time 
anW @ffots bot, and pursue MdMad opportunities. You're per-

sonally Incontrol. 

Trm ItInto aletter carrier wlth
Ordela y growth for the electronic Mail. MAIMitaamid 

terminal to talk with amainframe or 
timesharing system.fad-paced enterpdes 


.In 

Perhaps you're an entrepreneur or 
jjlbgjnoss pdndpal. You're 

melfn plane that require well-
Owed tatn andtimely dc
alon. fu can't affordto have 
strategies bacdire, details trip 
you up. 
Use the Apple lie for word process
ing memos, reports, proposals.
Dedicae it
to accounts receivable 
and pry"bl, payroll, Inventorycontrol, andgenea leder. 
set ittoko when to take
 

dicusr, totrang csphnocustmers, to manag cash nlow. 

Inother words, don't bury yourself
details ifyou don't have to. And 

rediscover the time to wrestle with 
priori tiha the computer can't 
handle. 
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h. 	 The moonlighter can perform Students save time and effort in 
Infinite personal entire business transactions, gathering, analyzing, and reporting

The tinkerer can control lights, facts-and inwriting and editing 
resources under one alarms, pool, or sprinklers, reports, papers, and assignments. 
roof. Anyone can work efficiently at With the Apple lie, teachers can 

home inhis or her own Office of develop exciting instruction and 
the Future. And everyone gets a visual aids, administer testing with 

Ever decide to analyze spending for well-earned timeout for mildly (or on-the-spot feedback to students, 
the year, and come up with awork- wildly) 2ddicting computer games. 	 grade responses, measure pro

graim effectiveness, and keepable budget-only to find cancelled 
checks, tax records, and receipts L records any way they like-with 

A new approach to just afew keystrokes.scatteredto the four comers of the 

house? education. Quick learners learn even faster.
 

Slower learners can pace them-
Whatever your goal, there's asolu- selves while lowering the frustrationtion to the loss of vital Information. 
factor. 	The handicapped enter the

confidently.Withthe Apple lie, you can manage As subjects become more complex 	 mainstream m ere 
that budget. Students can master and educational needs more dl
lessons Interactively with the com- verse, the traditional teaching tools
 
puter. The family financer can do can no longerdo itall. Theymust
 
bookkeeping. The Investor can be more sophisticated, yet afford
watchdog and manage stock, real able enough to fit abudget.
 
estate, and investment portfolios. There has to be abetter way. And
 

there Is. 



Ybu'll see more thin just drill and 
prac~icewtthanApple Ie. You 
can tap the resources of other datbeses, coml~ s, developed 

PeSsons. Techyourself(andyour 
students) any WW of program-
rung. Develop powerful training
and ampultr-akledinstruction 
(CAI)for spe 'iAza lneeds. It's 
411 an open book. 

PMIsC o t 
lertflc parameters. 

Quality of Information integrated
with rMiab hardware can be more 
importintto gneers, scientists, 
and researchers thj perhaps 

* anyone acc. .... ithan pp
: ,:i~i." ieyou' mmdse 


greater corol oarall operations. 
Consider a low-ewo~t, Intelien 
temtnal for networng aWd com
municiel with milnfm 

Hih-level languagos like FORTRAN 
andPascal. Support of Industy 
standard Interfaca such as treIEEE-488. Analog to digital and 
digttaltoanalogconverters.
Computer-aided d-agn (CAD). 
oice output and remgnion

equipment. Pwra and Instru

ment control, amd Wler-made 
microprocssor-confrolled devices. 
And whimn you're ready to expand 
your operations, tMe Apple lie is 
designed to provlda optimal growth 
avenues. 
Inaddition to slpeelin up the 
research process, you'll have the 
advantages of personal computing
inday-to-day operulion such as 
record-keepln, wffing, budget-
Ing, and calculating. You'lI find 
the Apple lie gives you preciseparameters--on time and on tar"e. 

.s.
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Educational Software: 

An exciting new realm 

of possibilities forown 
school and home. 

No matter 4!nat -,e ;eq . ;;rr 
tors have fourd rat r Api r 
sonal computer ;ar"!r rsfntm t."i 
learn;ng prorcs :sqrrmen.s 
are more rndilahizeC -rcatwe 
and open enceh reacr-r 
more.i.,e lo ":h,"rn !p eri ;:t o r-
attention Elht-p 

ever aster The nanclicaepei .
 
movated t ardcae ,


oAiedby oarrii 

everythng frrm ride oat'.!r-
ory Hep ,,s .Car'i Oc, 

'ecognize words, understand 
artmetic concepts and sharpen 
oroblem-solving Compose musicand play (with internal speaker)composions Learn 
ij S geography and capitals more 
enjoyably Or oreeze througn a 
primer on BASIC programming. 
1addition *Obasic skills te Apple 

c.in help nspecialized educaion 
sun as advanced computer pro-
grarming .ird industrial training 
*fYou i tind these and hundreds of 

tner prugrams Dy Apple and oter 
p re h t r,4 em et,;ources tat rovide e estn 

r-hludenmona i-rraeh~
iostponalesgn--aded by he 

f.ot POPular personal computer .n 
storV 

..,
 

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

Because your Apple can be 
connected Via low-cost modemi 
to telephone networks you can sit 
back while your computer directly
accesses timely data 
For instance, your Apple can send 

and receive letters and messages 
instantly from other microcomout
ers Send Mailgrams Send and 
receive TWX Telex. and interna
tional cables You can order 
flowers and wire money Check 
headlines and research stories 
from the Wall Street Journal, and 
even catch the latest sports and 
weather information inmajor Cities 
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One of the most renrding upects so"Pow:MSpby d 
ofo otAppl /iits WMOMeRe ThoApPISOli'Smulngo ly, Gnu ou've kpod.mpmor vkmlmo,nwmmOchd Your Apple to your f-t Inumonlo your
iO nad, you' dismiesndle dataandp Wom, minuds, andMP toowis w4aWI dow nn *0spaenc o o t s , thov tm m 

odouollimnilnmc,heods 

frorom Asource.Ad s"dThe Apple II ilys youd imtoc4 ofY Udoh1 oodd on 
memosy, a epurpouforta5bl5u slot 
don wu to plug i acrd for 
UIsPNmo. 

motpoum TheS I e Apple tie'seigh upwm lts
muinduitagee lowyou to persuI 

"pnualue pro-YOUrsURItBoomwowialspft.o- of-. '~J~ Nicnbga ,snAldolufre Thisdmo 
onnmormsmyymsmsofa 
ao a accegatoletud,M Nd
Psrnm#maapdume. 

. . . ..... . .... 

Tou con coou from awide range . . 

ofopsmu nmchuntmec-.
pio,

anmnd hredU'Wt11,adn 
d v e, moKm, nhtwod,,whihm*mwmcla ,sonfoamscommu,l"g. 
much, much more. 

, ......... 

Asoft 

= PPW disk suw n10NO uohop YOU ntoe OW 3, 

mas. 
d anodihl aud g

dlahflidlekdkklows 
you to #oro 9esm of 35 

M ieiid mmlu
Oein Saa DS 

foompuchsa 
said
Diskil mp Deuskddvs,you'l*Ioutmcha 
hIpOndyoursyim. Andyoucn 

pndumny xddN. 
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MI. EnJoy the admNes 
of bolhMh-an low-rasolulon 
graphin -or 16-color choces 
wlthymoAppleleom -c!Mdtoe 
color montw or tealmison. With
v'o and audito Mtammnt, you'll 
add ImporMt new dimMni to 
Instruction. presentations, and
gs1M126 

ftW*np. Applebuilt
tIl Apple lte with significant safet, 
onaelne, and compat dign
M u. BymeansoofD-tyle
connets on the back of the cn-
pute, you ca qulfdy connet or 
rem any pedpeas without the 
Inoonvan nce of opening the 
case. You'Nallolndthatwhen 
younoed totrvlwith it,the 
Appi be, wighlngnat12 
pounds, fite cm npectly Insmall 
spaces ald under airpne eas. 

Safoty features inc.ude: Ickabi. 

cssId; powron light both Inside 
and outside of the computer, and
UL and FCC approval. 

Thdo
Aple Iokyboard Ies comfort-

and a" to u a astandard 
typewiter. The 3ks provide

dlften characters (96 prInt-
ble ciaracters) to mtsty everyday

bsinssaswell asulUfl use. 
Video or printed output duplicates a 
perfecttypewlittE)pop, with both 
Upperand erowoe.Adionalyl,
the Apple le prAd 60-column 
sren mcaiOlitis (with optional
card) and automatic reetfor 
eay key. 

a-- Ays ----

Apple i special-purpose keys 
serve a alty of purpoM,
Including time-swing nd ntry and 
editing. Elser, moreofficient 
sofytwar. etmodgvelopment. And uss 
o fwaIuN waflade 

now and l Mr CAPS 
LOCK, ESCAPE, and RESET func
tione meanyou can move around
Infinitely eaier and quicker Inall of 
your operions. ARROWUP, 

OWN, LEFT, or RIGHT, and TAB e 
you mow your cursor precisely
whrs you want it in& fmacdon of a 
seo. Pmgnume OPEN-
APPLE and CLOSED-APPLE keys let 
you decide whet Muences you
wish to combine it one My-for

ythnOg from Hoe spacing while 
iUnting, to wk cntific 

applications. DELETE allows you 
to mue haracters Inprograms 
dignld to ulik thisfeature. 



R abae fbsbu.Atany 
n you wish, you're able to runyourApple i/e throughagsrillof 

iWdkt-in di stht1 died for 
no-m operaingstatus. 

UA * No onetu 
m o etaproducin tralgpOht k 

1811110111.Your
App l owniers manual guie
ywthrouh start-up, spby step,
amd givs you a losaMv of terms,
amd klds. So you v'tneed a 

lchnicl dct-my ora mechanic. 
And you wll be usig your Apple Hle 
whif hours of Set up. 

L advwsMw erwvleM 
mealp. No company cantruly srveit:custom m a-t 

outadtae upportoncethe
sysli isout Its doors. A p, 
wetlnd byourcommlmmntto
provide quality rvice, t ing,

Raword.1 Ask boutf 
o me too local t'wice24-hour
entre,24-owLei IsrVics ,an hodins lng.t rld, 

AV ell 
Ap' 9Oday limited wreanty 
c rs your System and any 
Appie-ffod prodfts. Aftr 
that, AppleCa, Apple's oulendNltnedurity, i aval-e to 

OVeWrApW e lie. rfne ol 
"1. 

Mft ftogfe. Apple pro 
d01 Galop, brochures. da
shees, mgines, and even 
lo help you idwhteer pmducts

aidneed. ~Ur 
rimt Ale- l i epr drd-

IS.uy.UWu. No other .Ae SMiAPOpuoMPii 
pe'onaccomputer company putssomnmy futuresIn on@emailne. o , t 

And mim it o sy to add onto.
And gie you eMUj you need 
doneaorda pice. Simply 
compm the quality of our prtn. 
toio anyoneos'., and we're 
sureyou'll pick nApple lie. 

d Ale upots..anet-
WwM, Aple suppors a n
work of more tha 200 dale.
so chlncn amethere's one close 
by. Your full-support daler is 
spcaly tralned to evaluale your
needs, recommend solutions, andprovlde d-. support. Ask 

afnomrjteon. And get 
uquitedwlilihwyoucmdo 
just tout anythigbetter than 
before Wth ft Apple 110 POMona 
Computer. 
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Alspa
 

w 
ANNOUNCING THE HIGH SPEED, LOW COST NETWORK
 

The ZERO is designed to bring high performance LOCAL * Each node may operate with 
AREA NETWORKING to users at budget prices. MP/M compatible file/ record 

The ZERO and ZERO-NET are unique. Any ZERO station interlocks, or with special , 
can be a Network Master or Network Remote, permitting, for TURBODOS relaxation rules. 
the first time, a low cost non stop network. 0 Maximumrecommendedbuss I, 

The ZERO-NET features a High Level Data Link Controller length of 4,000 L.Ft. 
(message synchronous) at 400K bps carried over a simple twisted *Full CP/M and MP/M com
pair cable. To achieve maximum speed and reliability we use col- patibility.
 
lision detection/avoidance circuitry and automatic CRC error e The TURBODOS operating
 
detection/retransmission. system can support up to one GIGA Byte (1,000 Mega Bytes)
 

Each ZERO computer in the net can have Floppy Disk and/or per logical drive. 
Winchester Drives. The ZERO itself is a Z80 based Micro- The ZERO-NET product family - the ZERO, the ZERO/FD, 
computer with 64K Ram, 2K to 16K of EPROM, 2 Serial ports, the Z.DRIVE and the ZNT terminal - all the components 
2 parallel ports, floppy disk controller, Z80CTC counter-timer required to configure an entire system are available for immedi
and ZBODMA direct memory access. ate delivery. The ZERO provides a microcomputer network that 

The ZERO hardware design was optimized for TURBODOS*, OUTPERFORMS many multi-user minicomputer systems at 
(CP/M", MP/M*" compatible) including such enhancements substantially lower cost. While the competition is still studying 
as console type-ahead (buffering), 1.416 Mbytes per 8 inch it, ALSPA has done it! 
Jouble-sided floppy, multi-processing (background processing) 

such as print spooling, etc. 

KEY PARAMETERS EE 
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. A 
*Per 	Node - 0 to 2 floppies and 0 to 4 hard disks with appro

priate Driver Modules. Alspa Comput 
* Per Node - parallel and/or serial printer. 
* Each user can control print routing and/or spooling. 300 Harvey West Boulevard, Santa Cruz, CA 95060 
* Each node may reference a file system and/or printer on any 

other node. 	 (408) 429- 0 Telex 176279 
* Each node may have an Autostart Log-on with security access 

protection. : 
* Each node may have a FIFO type Electronic Mailbox. 

OTURBODOS is a trademark of Software 2000, Inc. 

0 



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. 

Tie ZERO Computer 
CPU Z80 a 4MHz 
ROM 4K standard, to 16K Bytes optional 
RAM 64K Bytes standard 
I/O 2 ca. RS-232 se- 4, 1 each printer parallel, Ieach hard disk port. 
Floppy controller, Western Digital 1793 standard 
DMA standard 
POWER, 110VAC, 10 Watts, 220VAC, 50Hz optional 

The ZERO/FD Computer 
CPU ZS0 @ 4MHz 
ROM 4K standard, to 16K Bytes optional 
RAM 64K Bytes standard 
I/O 2 ca. RS-232 serial, Ieach printer parallel, Ieach hard disk port. 
Floppy controller, Western Digital 1793 standard 
DMA standard 
DRIVE, Ieach 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 enclosure including power supply. 

Te ZNT Termlaal 

Screen 12 inch (305mm) 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. 

I Aispa Computer, Inc.J
~ 

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



_______ 

HARD DISK
 
For Alspa Computers
 

* Quiet SPECIFICATIONS
 
" CopactCAPACITY:* Compact ~HD-11M_________ 

* Low Cost Unformaftae - 13.3 Mbytes. 
Formatted - 10.8 Mbytes, 2logical drives of 5.4 Mbytes each. 

" Easy to Install HD-22M
Intgra CotrolerandUnformatted -26.7 Mbytes
Cntr~r -21.6" Itma ndFormatted Mbytes, 3logical drives of 7.2 Mbytes each. 

Power Supply INTERFACE: 
ALSPA parallel port interface. 

The HD-11M and HD-22M MECHANICAL: 
are optimized for the Aispa Sheet Steel case.

ZHeight -4.62 In. (11.7 cm)ACt-i, ACI-2 and ZEOWidth - 8.87 In.(22.5 cm)
computers. These hard disk Depth - 11.75 In.(29.8 cm) 
drives greatly increase the Weight - 17 lbs. (7.7 Kg) 
spee and storage of floppy POWER:5VC60H,.5Ap 
based Aispa systems. 23 VAC, 50 Hz, 0.3 Amp. 
Installation takes only ENVIRONMENTAL:
 
minutes. +10 to +40 Degrees Centigrade.


20 to 80% relative humidity, no condensation. 

Alin3 Harvey West Blvd. 
Santa Cruz CA 95063[c~ b Aispa Computer, Inc. (408) 429-6000 

drivesgreatlyincreasethWeight17b.(7.7 K) Telex 176279 
CP/M isa trademark of Digital Research, Inc.; Turbodos isatrademark of Software 2 . 





SAispa Computer, Inc.
 
300 Harvey West Boulevard, Santa Cruz, CA 95060 406429-M Telex 176279 

Today's High Speed, Powerful'CP/M* Microcomputer System IsComplete And Ready To Go! 

COMPUTER 
uses aZ80A @4MHz, has 64K RAM, 2K ROM, three RS-232 serial ports, one parallel port, one hard disk 
expansion port, and a very fast 8"floppy disk drive with 600 Kbytes of storage. 

TERMINAL 
has a12 inch, 80 character by 24 line screen, aremovable keyboard, and interfaces with the computer at 19.2K 
Baud for fastest possible performance. The screen characters are awell defined 7 by 11 dot matrix on a 
non-reflective green phosphor giving excellent legibility. 

SPELLBINDER* 
isthe best word processing program in the industry; it includes a mail merge function and Macro
 
command files.
 

CONDOR" 
is a powerful, yet easy-to-learn, easy-to-use database management program. 

PROFITPLAN* 
isacclaimed as one of the most complete and easy-to-learn electronic spreadsheets. Itcan be upgraded to 
the comprehensive financial modeling program, MICROPLAN*, at nominal cost. 

SOFTCOM* 
is a complete communications program which allows the computer to connect to valuable data sources 
and other computers. 

CP/M 
is the industry standard operating system. Over 2000 ready to run programs are available. 

COMPUTER OPTIONS 
include: adouble sided 8"drive, 1.2 MBytes fully formatted. 
two single sided 8"drives,600 Kbytes per drive, 1.2 Mbytes fully formatted.
 
two double sided 8"drives, 1.2 Mbytes per drive, 2.4 Mbytes fully formatted.
 

SOFTWARE OPTIONS 
include: an upgrade of PROFITPLAN to MICROPLAN. 
uGRAF, a new dynamic graphics analysis program which isfully 
integrated with Condor and ProfitPlan. A ( 

PRINTER OPTION (shown at right) 
is a high speed 120 characters per second dot matrix printer with 96
 
ASCII characters, 64 graphics characters, and 14 European characters.
 
Prints either 80 columns letter width, or 136 columns financial report
 
width, on either tractor or sheet fed paper.
 

Regional Offikes San Diego, CA Manasquin, NJ Atlanta, GA 
(619) 296-6565 (201) 528-7550 (404)253-5400 

L , of IeisiI. IsIs-..li Pt..CP, k i.,1.,sI I.,,I ,,l 1 ,4C ssfl., i,I,.,,.,,.d j , ,,i,Ii 1,.,, tIi,,,(.n, iist,,., C ,, . ,,,I,.,,,.., ,.I j il eti ,11ei.IIP ItAI. t ,Miti II,, s 1 ' t ,,Ik 
IIIChing Iahoiaorsi4.%, IIt '-d Ii,im IIsi J It,t ol ,,g s M i IideiijokI i ft qti-rlt|ii l |-jt. l %.IfIlCv ,tSolenms. Uj(I; te,r 
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NEW PRODUCT 

EDITORIAL CONTACT: FOR IMMEDIATE RELEASE 
Steven Rupp, October 11, 1982 
Vice President, Marketing 
(.408) 429-6000 

ALSPA COMPUTER, INC. today 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, wThe ZEROn, 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, permitting the final 

solution to the problem of "I'm sorry, our Master Computer is 

DOWN" 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 Kbps.
 

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.
 

300 HARVEY WEST BLVD., SANTA CRUZ, CA 95060* (408) 429-6000
 



Each ZERO can operate with Floppy Disk Drives , Winchester 

Drives , both or none. The ZXRO itself is a ZSO based 

Microcomputer with 64K Ram, 2K to 16K of EPROM, 2 Serial ports, 2 

Parallel ports, floppy disk controller, ZB0CTC counter-timer and 

ZSODHA direct memory access. 

The ZERO contains a compact switching regulator with 

efficiency )eO% with a wide range of input line voltages. Total 

power consumption is a cool 9 wattal 

Thn Z=RO hardware design vas optimized for uso with TUIWODOS 

( a C?/M, MP/M compatible operating system ). The Operating 

System includes such enhancements as console type-ahead 

(buffering), 1.416 Mbytes per Double-Sided floppy diskette, 

multi-processing (background proceasing) such as print spooling, 

etc. The ZERO makes available a microcomputer system that can 

OUTPERFORM a multi-user minicomputer systems in. the PDP-ll/34 

class at a substantially lower cost. 

ZEROs installed with local hard disks will usually be 

configured to boot an Network Masters, those without local disks 

(or disks turned off) will automatically boot as Remotes. An 

operator may change his node from Remote to Master (or vice 

versa) by issuing a single command. 



TI= 1LUWaZLITf COU8IDEWOE5: 

I Number of Users: Local Area Networks up to 236 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. 

2 Local Area Networks may be linked through gateways. 

3 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. 

4 Per Node - parallel and/or serial printer. 

5 Zach user can control print routing and/or spooling. 

6 Each node may reference a file system and/or printer 

on any other node. 

7 Each node may have an Autostart Log-on with security 

access protection. 

8 Each node may have a FIFO type Electronic Mailbox. 

9 Each node may operate with MP/M compatible file/record 

interlocks, or with special TURBODOS relaxation rules. 

10 Maximum recommended buss length of 4,000 L.Ft. 

11 Full CP/M and MP/M compatibility. 

12 The TURBODOS operating system can support up to one 

GIG& 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 ZST 

terminal, all the components required to configure an entire
 

system. While the competition is still studying it, ALSPA has 

done itI 

ALSPA COMPUTER, INC. has corporate headquarters located at
 

300 Harvey West Boulevard, Santa Crus, CA 95060, (408) 429-6000. 

* TURBODOS trademark of Software 2000, Inc. 

e CP/M and MP/M trademarks of Digital Research, Inc. 
• CORVUS trade mark of CORVUS SYSTEMS, Inc. 
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its lml as eenmeed mpltl -hTurlsoMeCO ateocuamdmpor ASummary o6 TurbsoOW MOne l capabilities include 
east "disl m ainend OnOudak Oea. ThipatheWVoperato o hageaydek 0 AUNWmubi Concurenit prMn spooling Including concurrent operation of multipiP 

a any m le fer of the disk ecIng ",read-only" or We dab being Inteswhile e e amaInscomplte control at the console keyboard
P ,pdomldTurboBOS also mse Itautomeaeliy adaple to cmga of disk ocr other funcion

fora (one- owor ado4d. alge or damle4eduty. etc.). e Aulosscf d tyM eaing (one- or two-elded. elnle- or double density) 

OTIERLAOVANC D FEATUIRES TutoOOS includes a supr sIN of utilliJe 
ta providen mcrocompuser with additional me sime-Ile learoem: an
lr ment, l ubackulNy.h*hpw mormauomaWpe in gncomand 
laquele interpreter accepts eerln of multiple cosae nouI igMlo 
oumandel. a command At proceor thMMpe-inmull-level nei I of command 
hs.advancedrncordandfidteinterlockslop rm mull-usiracceaetocommondata 
beM. pesword/log-on security, aI" file that keep an eutomatic rcordof am 
ylem u . system date and im functione, sindard comunicallona channel 

inirsce. and nuwousi othes Extensive eror recovery and user verification 
options we also provided the make TutwoOS anextremely ueer-klawly operating 
Dysnem Some erampein clude 
AUTOIOAD provides a Ilexible and user-delned faclif for Wdi any program

uNm4tally at ino lyem Mar-up. Thisleaturecn be used to shield the operator 
from ha1n to inferct wi the operatng system completely. 
DIR displysan alphabtized disk directory in columnir format on oither the console 
o printer Fuli or ealeve dirctore may be requested The iseof se h file and o 
amount of space remaining on ft disk is aloInclud in the display. 
COPY. RENAME ed DELET provide the oane to copy. rmnaem. and delete 
individual tles or groups 06 file with fuM verllcallon massoe diaplayed on the 
console All three utlie honor lie name with "wil cardS'. and al Optional 
conlrmation o individuali hle operations. Incremealdisk copying capblietie e 
alo includ losebl users to copy il slored onlarger Capacitylldska (eg.., ahard 
dekl ono mutip4a amale ca ot•oe o.o.. noppie). 

LAM Ilansies the user to ass~gn a name or IbW Ios disk volume. The disk label is
 
displayed by DO, and can be m or changed by user prolrma.
 
DOIMVdisplays on the consoleor painter thedik fomt pecilicmiona mincludin date
 
capaaly. directory size. block Sie, e ctor ai, seos per track, nmber of tracks, 

end number of rearved tracks (i any),

DUMP displays acomed 0IMASCII file duip on the console or poirir. 

LOOM I prOvids the uer dproloc ionand
P Vwwii h toptlontpawo 
record lalcomputer uge' The sm canl°belon uradtoas"lgn 
users to SPOcn lic or dik drives with Mlled or unlultad aceo fileorusra 
programlfo additional ecurlity. 
PI PNIT1I. AM all allows the useroocontrol twrou o print Output 

lung spoi SM dspooi fnIns. 
SE1T end SNOW enafle the user to sat, display or clear file atchue such as Reed-
Only. Gobel. Serad/1No IhOrd, etc for enhanced security 

t displays Oe contents 06 an ASCII isaon tie caols or printer 
VORIP enabis the user to veriy adisk fOr tia blocks or sectors and mark them 10
Prevent the defective arm ben sd hsritscntneueo06 " 

disk) thatha. mady hao only a single ftwed sector wmou necesiting 
Immedi rame or raw. 

e Multiple commande per line 
* Conimnd tee my be nested to any depth 
* User programs may sund command line to DOS for execution 
* User Progrmu may active command filee fr execution 
0 Aul5ft commnd file ONecutlion o each Col- or warm-start 
0 Usardalina plge ulto-oad at cold-sail and/orwGrm-selan 
* Automatic read-only nCs to user zeo file* from any user number 
* Communlcatons channel inteorac 
* Real-time clock support (system time and date functions) 
0 Logical-to-physical mapping of disk drives 
* User progrm can delermine which disk drives we ready 
* Most TuirboDOSparameters can be changed by ond-uSr 

MULTI-USER FACILITIES. Mul-usar contigurations of TurboDOS provide t e 
ill and record interlocks necessary to permit simultaneous mull-uer accss to 
common databow. Impicitfle-tvel inlerock arcompielyautomatic, requiro n 
u -rog am participation and support multiple inquiry ltas1 conc trnt wilh one 
updt task. Explicit record-level interlockssupport concurrent inteevedupdate by 
multiple tlks. Pasword-type log-on security prevents unauthorized aocesw aW 
protects prive tile lbrofrl. A log fle keeps an automatic record o syslemusage. 
TurboDOS supports a sophisticated multi-queue print spooler that allows up to I
printer$ to be share by any number of usera. The spooler accomodals spiM 
printing situations such a multiple forms, multiple fonta. and even hand-led single 
tem 

NETOJR CONFIGURATIONS. TurbiDOS supports a mul-user network o 
Interconnected microcomputers which can share a common pool of mea storege, 
prInte and other periphrals. Since this approach provides a microcomputer 
dedicaed toaech user. TurboCOS is A o upport number of slmulanous 
users with excellent performance. Networkirg configurations support all 06 the 
file/record Inlerlocks end ecurity features described above making natwoking 
TurboOOSIklaly suited to the i w generation of bus-oriented inuili-procesior 
microcompuer hardware which Is now becoming available. Both msir-lo-maew 
end master-to-slave int rconnectlons are supported. Slav pocessre may be 
entirely down-lne loaded from amaste processor or ma haoe their own local disk 
@$cop. Naewokll TurboO incorporso0 an advanced flure delection &W 
mom"e lcity tkt maesth slyn virtalls carance, fIl u malicioun ed 
recovry ilty thatPCm a t e m moaflios uservitull WcaIgotn

eruningin aslverproessr. cno opoietefle rpoesn 6dt 

In the on-going Search for better performance and a competitive edge, TurboDOS offers a cost-effective means of 
significantly improving the performance of ZOO based microcomputers. The enhanced utilities of TurboDOS alone 
could justify its purchaes to the avarage user. Complete documentation is available for $25 which includes a "User's 
Guide to TurboOOS" and a companion "Configuration Guide to TurboDOS". The configuration manual provides 
detailed step-by-step procedures that will enable virtually any person competent in Za0 Assembler to write the 
hardware-dependent drivers required to adapt the operating system to a now hardware environment. Source listings
of sample drivers are included. A signed License Agreement is required before TurboDOS can be shipped. Contact 
your local compu; lr dealer or order direct. 

SAlspa Computer, Inc. 
300 HARVEY WEST BLVD., SANTA CRUZ, CA 95060 e (408) 420-6000 

TCudbDO a rt t demar of Sohw l0 
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The HD-11M and HD-22M FEATURES:
 
are hard disk drives
 
specifically designed to * Integral Controller
 
interface with the ALSPA and i-ower Supply

ACI-1 and ACI-2 computer.
 
They are easy to install, 9 Small Size
 
typically 5 minutes or less, e Easy To Install
 
and significantly increase 0 Quiet
 
the speed and storage
 
capacity of the ALSPA. * Low Cost
 

SPECIFICATIONS HD-11M and HD-22M 

HD-11M 
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 lbs. (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.
 

NORTH EASTERN REGIONAL OFFICE NORTHERN CALIF. HOME OFFICE 
Manasquan, NJ Santa Cruz, CA 
(201) 528-7550 (406) 429-6000 

SOUTHERN CALIF. REGIONAL OFFICE SOUTH EASTERN REGIONAL OFFICE 
San Diego, CA Atlanta, GA 
(619) 296-6565 (404) 253-5"00 

LL~ Aiasa Computer, Inc.1
 
300 Harvey West Boulevard, Santa Cruz, CA 9560 

(408) 429-60 Telex 176279 



ALTOS
 
DELIVERS THE 'NEWEST
 
1tBIT MICROCOMPUTER
 

FAMILY THAT REALLY
 
MEANS BUSINESS.
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GUM .eawq 1tma. Altos also supports 
CWM86 and MP/M-88 operating systems from Digital 
lserch. ,SS16 from Ph. One. PICK from Pick & 
Ausocltes and MS-DOS from Microsoft. 

lIeN yew eubI Iatwwr The Alto 586 family 
uses a 16-bit processor. But most 8-bit application pack-
ages can be ro-conplled by a software engineer to run on 
the c-bltconfiguration when source code Is available. Ntu 
can use the Altos file transfer program to move your 
8-bit M11/M source and data files over to any 16-bit 
XENIX or MP/M-86-bed Altos system. On, if you already 
have your software running on the Altos ACS860 family 
all that's required Isa simple transfer from the 8" 
ACS9800 to the SW-bsed 586. 

no AIt. M 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. Itoftrs full communications support. 
Intelflget disk controller, Intelligent Z80-based serial I/0 
controller and intUgrated Winchester/floppy data storage. 
And all ata lower cost per user. 

oodl t" pieemm The proven 800 16-bit 
mioropresser CPU operates at LSx the clock speed of 

, ,, • . ., 


Ie M ll you tie your mo 
wish ye..
ngNevoge... Trheonst... 

Mqp m~Wf~thh LbDm~4I
 
s -


C/MFU, iawe w?!,U,,
 
p I WrM
x~Mx 

MP/UMatu0twms poet, h to XMX/UMXWor 
E 5 1An f 

-t Pl'UIS"0 .WV4 
Gwsuu. syesa1 

As.MAUeolemur fttvkft= h. 
suUm Wtth an ANsfile 

the ZS0-a fast 10 MHz. It performs 8 and 16-bit signed 
and unsigned addition and subtraction in binary or 
decimal, and has 16-bit multiplication and division 
Instructions. 

Ulau meery.ma em aL The Altos 586 family 
uses a proprietary memory management system. This 
capability provides forefficient memory management and 
utilization. protection and security necessary Ina 
multi-user environment. 

t
 



nmla exmpasa. The Altos 586 dual floppy con-
figuration Includes 26 of RAM. All hard disk Systems 
Include 512KB, standard. Every system Isexpawable to 
one "Msgbyto. 

More eat It ope. All BW systems come with at 
lest onei tnabyt of floppy storage. Hard d1,k models 
am avatilo with 10 MBytes, teixrdble to 20 Maytes. 
plus a 40 MByte option on Winchester dlgk drlvr. 

Hsd dsk systems Integrate an Intellilgent disk con-
troller that takes full advantage of higher CPU speed and 
fkat brd Lsk uam. The controller suppllos full trck 
buMIrng, consecutive sector transfers, offilcding of cen-
tral procasor. and enhanced throughput 

N 

..
 

Mqaetc tape beck-up. Mag tape back-up copies 
from hard disk give you low-cost Insurance for Important 
files. The Altos MTU Series of high-capecit high
performance tape drive provides this optional back-up at 
low cost. 

Cemmualcate with etler sirem. The Altos 
communications option Includes an auto-dial, auto-answer 
modem. Ethernet Interface. and four aldltlor ARS-232 
ports. One port Isconfigurable for 08OKB. two may be 
configured for synchronous-780/3780. ,70 or 
SNA/SDLC. Altos communications software supports 
asynchronous and synchronous protocols. and provides 
networklng facilities. 
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O.and Ib,bsgndand unsigned * ECC- Em onCoe MUltib Compatbleantfinew inbinary or deSimal -Single bit con AM i Port 
including multiply and divie Double bit deetn ExodsonP 
i's MHz clock rte -Accomplishd va LSI circuirs y Etheret Interface 

UnIe Attos Deign -Sal t ics capability Army Proceors 
* ProrpllcetauhMemory Management - A/D.D/A 

SMultiple processor strw.: 

•y 
g optimzm ftr UNIX •I** intarace (9track)

-MmIy nraplng in 4 KByt blocks .Hard Disk Controllers (SMD ilnerI_ - .6CPU - WrIe protection mcd-Moe DMA -Accen r •Bule Memory
"BOi7T(q xl)Floatng Point •ft :msl~
6ti . FMOMMYCo icatiot Support • IEEE .4868 w Interface

MathProcssor-AW~hr%4wtAsync)(5MHz oy) -* oMnos (isyn)-NO DIMA-1/O Proc@ofr raid - n m ayBadoflred-lik Networkng •DDigital RIMY Bordsmoem tof large at bocks - High speed (800 KB~IsJ communi-Supports up to 8 terminals cartons port 

ACS-MOO Systnm 

Central Processors
 
SON6.9SM. 8087 
 I 

Disk 
Driv 

Rigid Disk Memory
Controller Manager 

'-- " i '' "Random
 

AccessError 
MemoryCorrectionDiskette Flexible Disk Circuitry

Drives Controller (ECCi 

\\ lShAdoW Overlay)
 

Taosj Cartndge Magnetic

Dines Taple Controller 

1*rminais BsBosrpMmr 

Printers, . .." .... . ... Prin er 

o IntePace 

MultlbuS Compultble fijEehk 
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Flopyad ha disk 5 /-inch

multi-user systems.
 

The new Altos bries 5 Family of milca 1o1M s
 
The Altos Sers Sfamily packs more fPrtinedmemoy pu nts con
data Into acompact,stylish cabinet. toition. Altos 9 -inch systems feature 
Werw Integrated our proprietary single aproprietary single board computer
board computer with achoice of two with a4 klobyte PROM fbr Initial pro
data storage configurations: gram loading and 192 kilobytes of 

dynamic RAM memory with paritySSie - -131) provides two double-
Wlllc.kg
sided S%-lnch minitlop ys. each carry. 

Ing one megabyte. reid Upudabile. With the addition Three users can use the system 

- Siess S-SD replaces one minltloppy of a disk controller thetwin flopy withoti contending fbr memor Each 
(Altos Series S-15D) can be converted user has a partitioned block of 48with a S%-inch ndcro-Winchester disk 
toa hard disk model. kilobytes. Another 48 kilobyte block Is(5 megabytes). 

I/0 Ports. Both models come with reserved fbr utilityand operating sys-
The bigger capacity ofthe BY4 -inch fbur serial (RS-232C) ports and one tern programs. With this partitioning 

Winchester allows the user to take full parallel port One serial port can be re- Altrs becomes a true multi- user.multi
advantage f the ZOWs high CPU configured as a high speed (800 KBIts). tasking computer In which three sepa
spoed. Elther one of these powerful multi-drop network port.another can rate applications can run at the same 
sstem can handle up to three work be reconfigured fbr blsynchronous com- time (i.e. word processing. financial 
stations. And you cant buy a true municatlon operation The serial ports planning and accounts receivable). 
mult-user mulm-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 efficlently. 

... 
sps-Md m.tt.d.• 1doM dk d 

Ub
 

AtsSeries 5-91D 

http:Wlllc.kg


Pa't Chsddng automatl!L notifies Mum-user Slh-Inch based systems

the user ofany problem with RAM in
 
the system. The dynamic memory cir- Mode Sodis -11SD Sdes 5-D
 
cult adds aninth bit to each byte fr Number of users 1-3 1-3 
parity checking. The parity bit is 
updated with each memory write. then CPU ZSOA (4 MHz) ZSOA (4 MHz)
checked with each memory read. The RAM memory 192 KBytes 192 KBytes 
user Isnotified ofany RAM errors Flppy drive type Double sided rmlnfloppy Double sided rnlnifloppy 

Micro-WInchestr technology offers
 
greater capacities at lower cost per i al 4orts
 
megabyte, greater reliability and less Serial 4 (RS232C ) 4 (RS232C)

maintenance. It Isasignificantadvance- Parallel 1 (18 signal lines) 1(18 signal lines)
 
ment in data storage. Sealing read/ Number ofdrives
 
write heads and media away from Minfloppy 2 1
 
external contamination protects data Winchester - I
 
storage from smoke, dirt and careless It" storage*
 
operators. It eliminates the interchang- Minifloppy 2 MBytes 1MBytes
 
ability and misalignment problems Winchester - 6 MBytes
 
Inherent Inremovable disk drives.
 

Floppy disk back-up. While micro- Disk capacities are spedfl unftrmatted 
Winchester provides better perfbr
mance, greater reliability and bigger
capacity the disks arerft removable. 
For this reason, most users want the Altos Series 5 Hard Disk Upgrade Kits 
capability to copy important files and 
programs on transportable media. TO ADD 5 MB TO THE SERIES S-15D 
Using the minifloppy copies can be 
stored for back-up or shared with 
other users. Seres S-1SD 

Achoke ofthree industry standard 
operating systems. awide range of 
high level languages, and aselection of 
hundreds of application packages adds 
up to maximum utility inasmall, 
powerful package. 

UK , UpmdeOperating Systems 
"	CP/M' Isthe industrys standard, and 

most popular operating system from 
Digital Research. Inc. 

"	MP/M 11 isthe multi-user multi
tasking version ofCP/M. 

" OASIS from Phase One Systems, Inc.. 
is available Insingle and multi-user 
versions.

icWMu I a r,0tsd~ trademark wnd"'Mfl'M IIls atradtmark 

of 0talaw arch. Inc. 
mZOIIaVlmrkofZ1g Inc. xM HeIdquet r, 

2641 Orchard Park My. San Jose. Calftrnla 95134 
(408) 9486700 Teex: 470642 ALTO UI 

Sol Offices 
Chicago ............................... (312)490-1014
 
Dallas ....................................... (214) 458-2305
 
Mw... York ..................................... (914) 6810102
 
San.ot ..................................... (406) 946 0
 
Vtshkngton. D.C ............................. (703)448-9067
 
Canad ...................................... (416) 864-0740
 

Wist Germany (European Headquarters) .......... (09)871-1071
 
France ............................. (33-4) 772-2662
 
United Kingdom ................................ 03446 77911
 

t 1963Mm Computhr Sjsma Piknt~d in USA 3/63 1793-25 
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BIt Systems 
TRO-Based, Multi-User Winchester Hard DiskFloppy Systemsii 

.UDES MP/M I1"OPERATING SYSTEM ______ AU~riU 	 A515I0riU Lit Altos58G'10 

NUfMber lpe of 5I," No.of Floppy $%" 
of RAM Floppy Disk Floppy I/Oporto Disk Wincheoster Suggested

me"e NO. Uses ter CPU Drive Diks Ir er P 8ortes sto"ll List Price 

aeries 5-15D 1-3 192Kb Z80A Double-sided 2 4 1 2Mb - $2,990
 

Series 5-5D 1-3 192Kb Z80A Double-sided 1 4 1 1 Mb 6 Mb $5,490
 

560-10 1-3 192Kb Z80A Double-slded 1 4 1 1 Mb 12 Mb $6,490
 

CLUDES MP/M IIOPERATING SYSTEM ... ACSSM-15 	 ACS8000-10.-12 or-14 

Number 	 Flopp Disk 7"Me ofI" No. of I'loppy a. 
of RAM Controle Floppy Disk Floppy 1/0 Disk Winchester Suggested 

aNo. Uer Memory CPU Density* Drive Disks Set, Pe StorIe Storage List Price 

ACS6000-15 1-4 208Kb Z60A Double Single-sided 2 .6 1 1 Mb - S 4.990 

ACS8000-10 1,4 206Kb ZIGA Double Single-sided 1 6 1 112 Mb 10 Mb 7.490 

ACSO00-12 1-4 206Kb Z80A . Double Single-sided 1 6 1 1/2 MMb2 S 8,990 

ACS6000-14 1-4 208Kb ZBOA Double Single-sided 1 6 1 1/2 Mb 40 Mb S10,990 

loppy controller may operate in hither single or double density modes. 

5-Bit Systems 
p86-Based, Multi-User Winchester Hard Disk 
nd Floppy Systems 

11 5 MControle 	 Floppy Dis Flopp 1/k P= Winohoetelr Suggested
119 M tmo,ICU DOMY Olin iskse "r PI trie, List Price96-10 1-5 512Kb" IO06 Double Double-sided 1 6 1 Mb 12 Mb $ 7.990 

M memory can be extended to 1 Mb by adding a 512Kb expansion board (RAM U/K-2) to the 5Wr10. 

Altos 586-10 

SNumber FlppyDisk meoefs. Nftof Floppy r" 
of RAM Controll Floppy Disk Floppy I po0 Disk Winchester Suggested 

me" No. Users Metory CPU onsly Drive Diske 0 Par Sltole S$orape List Price 

ACSSOO-12 1-8 512Kb" 806 Double Single-sided 1 8 1 1/2Mb 20Mb $12.50' 

ACSS00-14 1-8 5121b' 806 Double Single-sided 1 1 1/2Mb 40Mb J1450.'. 
512Kb expansion board (RAM U/K-I) to the ACS8600-12 or -14memory can be expanded to 1 Mb by adding a - ... ACS6600-12 or -14 

Mt: 	 1) Prices, product offerings and availability dates are subject to change without notice. 

2) Storage capacitiss of floppy disks and Winchester Disks denote unformatted capacities. 1 C 



Operating Systems 
oPIRlATINO leslea 5g AU, 

SYSTEUS Mu r o ACIN0 __AC_ M_00_ 


CP/M@ Digital Researh Inc. 520 - 

MP/M I1" Digital Research, Inc. $500 - -


MPVM4 t ' Digital Research, Inc, - 5650 5650
 
OASIS (multl-user) Phase One Systems, Inc. 5850 - -


oASIS-i (multi-uw) Phase One Systems, Inc. - $1,495"
 
KINIX- (UNIX-) Microsoft. Inc, (under license $ 995 $ 995
 
RUN TIME from western Electric) .
 
XENIX" (UNIX-M) Includes: XENIX RUN TIME. C
 
EXTENDED UTILITIES Compiler, Fortran 77 &major
 
PACKAGE development utilities 1995 $1,995
$-
PICK 	 Pick Systems (To be
 

10-20 Mb systems - Announced)
 

MS'-OOS 	 Microsoft, Inc. - 200" 
•Available 20 83 

Altos Applications Software 
2I0 1e11e ,161116 41?T XENIX 

AppAllca01ne or ACii Prm SM o ACGNOS Pie 

- Miss Eneowlve Werd Peee*eee 5I9I 5295 
Afes ExaeeuiowePien w 529w la $ne S295
 
Alesseelw Wed Prese e and lPne0lPlanner $ 495 $ 495
 
N" Ameunte"
 
(includes Altos Computer Tutor (ACT) and seven accounting modules) $2.495 $2.995 se.ABS/86 
ANe Deb as Mw n Syatem-INFORMIX" (XENIX only) - $1.600
 
AD/U-ALTOS1 Buslnees Seee for IM Banded SIT lyaeoen
 

Includes: XENIX/UNIX, use friendly she;l and CP/M emulator
 
Altos Buslnas Basic III
 
ALTOS ACCOUNTANT with ALTOS COMPUTER TUTOR (ACT) All for
 
and seven accounting modules $3.990
 
ALTOS EXECUTIVE WORD PROCESSOR
 
ALTOS EXECUTIVE FINANCIAL PLANNER
 

Ats PIle Mosgement S1ym (C-ISAM-) (for XENIX) - 450
 
Please refer to Altos Executive Word Processor capabilities sheet for details.
 

*The Altos Accountant Is designed to run only with hard disk systems.
 

Upgrade Kits 
25 FpaIy 86 Famly Oeehem Prie
 

U/KS - 6 Mb lD for Sories 5-5D and -5D $3,990
 
U/K-10 - 12 Mb NO and HD Controller (ACS8000-10 & -15) 51000
 
U/K-14 U/K-14 8600 40 Mb HD (U/K-14 Be00-ACS1600-12 &-14) 

(U/K-14-ACS800 -15, -12 & -14) $7.000
 
- RAM U/K-1 512 Kb additional RAM (.ACSM600 only) $1,990
 
- RAM U/K-2 512 Kb addltonal RAM (586 only) $1.990
 

Add 2 - Two Sln:e-slded 0-Inch drives 	 52.000 
- U/K-10 516 12 Mb HD and Intelligent HD Controller 

S586-10 only 5,000 
NOTE: A mazlmum of one additional Winchester lsk Drive may be added to each computer. 

Noa Winc ester Hard Disk Kb x Kilobytes 
U/ a, Upgrade Kit Mb =Megabytes 
MU . Mult-User MTU a Magnetic T)pe Unit 

100T11 1)Prices, product offerings and availability datas are subject to change without notice. 

2) Storage capacities of floppy disk and Winchester Disks denote unformatted capacities. 



STAND-ALONE MAGNETIC TAPE CARTRIDGE BACKUP UNIT 

CAN BE ADDED TO ANY &INCH HARD DISK SYSTEM 
-Each MTU Cassette will store 17 Mb unformatted
 

Suggested 
 lu~l~lMTU-3
 

List 
Model NO. For Add-one to Model No. Price
 
MTU-2 For Model No. ACS8000-10, -12 & -14 $2,995
 
MTU-3 For Model No. ACS8600-12 & -14 $2.99.'i
 

ZWO-Serd 5. 
W0 or ACUS000 Altos 5 or ACS600 

LANGUAGES CP/M or MP/M It MP/M-4 XENIX 
LANGUAGES ______ _________ 

Jl-280 Altos Business Basic II S 495 - -

Altos Business Basic III - ,495 

CBASIC" $ 200 - -

C9ASIC-86' (interpreter) - $600 -

CBASIC-16' - $ 750 

CB-8oW S 500 - -

MICROSOFT BASIC' $ 350 - -

MICROSOFT BASIC COMPILER" S 395 - S 500 
MICROSOFT BASIC-86 - 5600 $ 750 

MICROSOFT COBOL $ 750 - -

R/M COBOL! $ 750 $995 $ 995 

RIM COBOL (RUN TIME ONLY) $ 275 $400 -

CIS COBOL, $ 850 $850 -

Level IICIS COBOL: - - $1.600 

MT PASCAL' $ 475 $600 -

MICROSOFT PASCAL-88 - - -

MICROSOFT FORTRAN-80" $ 500 - -

MICROSOFT FORTRAN-86'" - - -

SOFTBOL' COMPILER $2.500 - $2.500 
(DIBOL 11 CUMPATIBLE) (CP/M only)
 

SOFTBOL (RUN TIME ONLY) $250 (CPM only) $ 250
 

II-BIT
COMMUNICATIONS: I.Trr XENIX only 

rhMERNETM (ALTOS implementation) (ACS 8600 only)
 
Controller chassis and UNET- software. Transceiver
 
not included. $2,500
 

ALTOS.NET' (586 only) 
Local inter-Altos network. (High speed twisted pair) - $ 295 

ASYNC-Altos Asynchronous Communications Package $150 

SYNC-Altos 2780/3780 IBM BiSynchronous Package $500 $ 500" 

ALTOS 3270/3276-IBM Cluster Terminal Controller/Emulator $750 S 750" 

"Available 20 '83 

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

Sales Offes
 
Ct go ...................... ...................... (312) 490-1014
 
DOW ......................................... (214)458-2305

Now York ................................. 914) 81-0102
 
San Jose ........................................... (408)946 700
 
Washigton. D.C.................................... 1703)448-9087
 

............................................ (416) 864-0740 

West Germany (European Headquarters) ................ (L9)871-1071 


............................................. (33-117722662

Uiftd o ....................................... 03446 77911 


Altos Computer Systems6111113 Printd In U.S.A. 

MTU-2or 

MS OS 
(56 ONLY) 

-

-


-


-

-


-


-

5500.
 
$350"
 

S750"
 
-


-


-

-

-


750"
 

-


$750'
 

-


WORLD HEADQUARTERS 
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,,kMlckrostreamer
 
TapeDrive
 

Cipher's Microstreamer tape drive is 
the ideal data storage device for a wide 
variety of applications, including: backup 
and fle organization for Winchester disks, 
input/output zrchival 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 

A key component in Microstreamer 
performance is Its microprocessor intelll-
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 

0l fullyautomatic loading 
0l 25 ps for transactional 

applications and slow-speed streaming 

0l 100 Ips for high-speed
streaming disk dumps

El large storage capacity 

El fullyANSI and IBM compatible
El built-indiagnostics 

C3 compact size of 8.75 Inches In 
height 

delivers a powerful product advartage
that minimizes operator training and ex-
pands reliability.And Microstreamer's auto-
load operates on any size reel of tape,
from 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 lower 25 ips soeed operates on 
software for traditional start/stop appli-
cations, and speeds can be switched 
easily without having to be at load point
when requiring 100 ips 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 

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 appli
cations and with a basic 1600 bpi ANSI/
IBM interchange device-all in one unit. 

Both models of Cipher's Micro
streamer are available in 
either arack-mounted or a 
free-standing, desk-top
cabinet design. This 
optional cabinet feature 
offers an attractive alter
native where rack space 
isnot available. 

(See reverse side for 
complete specifications 
and information on 
built-in diagnostics, serv-
Iceability and ieliability) 

El simple mechanics 

El microprocessor electronics 
El high speed data transfer 
E high data reliablity 

El low cost 
El serviceability and reliability 

for large, complex rack spaces, and its 
unique, compaLt horizontal construction 
-only 8.75 inches high-allows the tape 
drive to fit easily and unobtrusively into 
even the smallest of spaces. 

1 



10.5" 126.67cm) dia 
8.5 121.59cm) dia 
7"11778cm) dla 

Phase encoded (PE) 


ANSI and IBM compatible 

9Track-W1600 cpi (63 CPmm) 


SiAp an 

250 ips 

Traditional Applications 
Rein Spee 25 ips 

Rewind Speed 

Instantaneous Speed Variation 
t2% maxo long term 

ofaroina
Lw Ipee
Low Speed Variation 

25 ips 
Read 40 milliseconds 
Wite 40 milliseconds 

100 ips
Read 240 millseconds 

Arite 240 milliseconds 

Width 
0.5 inch 11.27cm)

Thickness 
1.5 mil 10.038mml 

Telsion 
7oz. nominal (198.5 grams) 

1pe 
Computer grade
ANSI x3.40-1976 

Head 
Hard Surfaced 

Tape Cleaner 
-HeightSapphire 

Operatng Temperature Z8*CDepth2 
Relativ Humidity

15-95% noncondenslng
Akkude 


0-7500 t 12286 n) 
(3048ml) ~withouto-10.00 mo 

Mounting
Standard EIA Rack 

Heigtw8.75"122.2cml 


1700 (432cm) 

Depth, from mounting surface 
22.0w (55.9cm)

Depth, overall 
24.5" (62.2cm)

Weight80 lbs 136.4kg)1 

Electronics 

Silicon solid state low 
power Schottky TTL & 
NMOS Microproces. :r 

Interface
Formatter compatibleinterface (TI'L low true)

Power 

100, 120, 220 240 VAC 
+10, -15%, 49-61HZ 
250 watts max 

Regulatory Safetyrecoppnizedcomponent
UL approved as a
 
CSA approved a
recognized component 

Meets FCC requirements 

46 megabytes of unformatted data 

5,500 hours of use 

Recording Mode 

9Track-3200 cpi (126 C)Nnm) 


Tape Wlocity 
'50 p.


Nominal Data Access Time 
50 ips


Read 120 milliseconds 

Vrite 120 milliseconds 


Transfer Rate 
160 kilobytes/sec

Capacity
92 megabljtes of unformatted oata 

Physical Size 

10.59N (26.90cm)

Width
 

19.880 150.49cm) 
26.94 168.43cm
 
29 (6hc

Weight
15 lbs (6.825kgl
 

streamer
 
95 lbs (43.225kgl

with streanier (total weight) 
Cable Definition 

cable issupplied
Regulatory Safety
"UL listed 

Meets FCC requirements 

10225 Willow Creek Road 
San Diego, California 92131 
Telephone: (7141 578-9100 

TWX:910-335-1251 

Cipheris Microstreamer tape drive 
features built-in diagnostics, which 
automatically self-tests its circuits every 
time you turn on the power. Also, apowerfu; set of selectable diagnostics

with acomprehensive fault isolation 
guide-greatly assists the service engineer 
in fault isolation. 

Easy access isprovided to any part 
of the drive without having to remove 
the Microstreamer from the rack, thus 
simplifying serviceability. Microstreamer's 
single-board circuitry reduLes the parts 
count and eases assembly and mainte
nance. The drive's simple design and 
construction gives Microstreamer an MTFR 
(mean time to repair) of 15 minutes, 
thereby enhancing reliability.

luilt-in diagnostics, serviceability
and reliability are features that make 
Microstreamer the most cost-effective 
stc:3ge medium on the market today. 
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2 he essence of the personal computer
revolution is individual access to 
computing power at an affordable price. 

Particularly whenlrnked with a Corvus 16cal 
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 

#1* 

•. . .combines the latest in hardware with innovative 
",•software to function either as a versatile 

.. 	 workstation in the Corvus Omninet' local area
 
'.I, * network or as one of the most powerful standalone 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. 

' 	 oil 

Concept has a built-in 
Corww Omnn inftrfce. 
Addng a workstation to tOw 
nduvrok is aeaq as 
conewtngadeospeaker. 
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Bi-dirtional somee. Concept's Bit-mapping also allows mixing of Full-page display. The full 81/ x 11 Tilt and swiveL Fingr
uniue-dualorientationdisplyi text and graphics on the same inch high resolutionscreen lets and swivel adjustments : 

maepossible by the power of itis screen Another user-oriented you view an entire vertical page or select the most comfortazi T'Vfl 
68000 miroprocessorand laige feature isthe choice of standard a 13 column horizontal spread angle to avoid posture ty tai 
memory (256k RAM standard) screen (white on black) or the sheed The white areashown above problems. Afull 130 dc , 171 
which allows bit-mapping of the newer lefter-style screen (black on isthe area displayed on many up, plus 450 left or righ, '0 
screen Each dot on the screen is white) at the touch of a key. peisonalcomputers, one-seventh complete control in both -of 
mapped bit by bit to form either that of the Corvus Concept In orientations. 
verticalor horizontal characters. ma~aplications,.afull-pag 

disla can minimize the needfor 
a localprinter. 
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"ortsCntassp to Gikth ii"'o 
jisrlaaao rtailble 'The CorviisoietI 

'easy to'lam'J a -orn W ei for thie 
pr~onwt n6 computer, ex uienc*.' it 

4 "copitaiizes on te:lts t~~io Nd industrial 
nianger do teirjoblbeter, str, and'more 

,4acc~aily. " H 
,rtPethaps the most Innovative: usez rtiedf frauretf the~C~rus Cncept isIts uiu ul 

~or~ialondisply ai I'rlasn alatch 

7 iietlc~tthe hndscpk (orzniV
6iientatfohauidbk l njtaeseconds.

'FurtheidioM tec f7 is ad5usam 

tCoa Conep fit eatjnoeko t " 

:dihd!eecic-ylkeybar 6ii 'placed 
''.Yny ee on tedei for miaximu m, 

convenience. 
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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 Corvus L-miCalc' an 

electronic spread sheet for plawning adnd. 
forecasting o Pascal and FORTRAN compilers
for compatibility with existing programs and 
generation of new software in these popular 
langages c3 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 
jump ahead in word processing software as the 
Concept itself does in personal workstations. 

-a 

.. 

:"'" 

EdWord includes all the standard word 
processing features such as automatic word 
wYrap, paragraph adjust with hyphenation, page 
numbering and centering, right margin 
justification, insert ind delefe, cut and paste, 
and a host of others. 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 editing action, but all 
)receding ones as well, back to the original. 

Futermore, you can reverse the undo with 
redo, going forward again through each of the 
edits, to retu!,r to the latest version. Undo/redo 
creates a threaded audi trail much like a 
sophisticated data base manager. 



Multiple Windows 
This feature is like having several CRf's or 

displays on thL 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. 

Corvus.LogCaic 
This advanced electronic spread sheet 

program offers all the features of the most 
popular spread sheet programs and then some. 
By taking full advantage of Concept hardware, it 
can present a full 13 columns of d-ata 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 ard variable 
decimal precision on a column by column basis 
as well as the capability to process logical
functions as wen as mathematics. 

Corvus, Corvus Systems, The Corvus Concept, Personal Workstation, Corvus 
OMNiNEL, EdWord, 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 Internmtional. 
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Multiply The Power of Your 
Apple II 

With the latest Winchester disk 
system technology from Corvus 
Systems, you can give your Apple 
II computei 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 compact, quiet 51/4 inch de-
sign. With all these systems, you 
can include the field-proven Cor-
system for simple, cost-effectivcvus MIRROR* video tape backup 
Winchester 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, 

CORVTUS 
* * 

let additional computers share the 
disk and peripherals by means of 
the Corvus OMNINETT or Multi-
plexer local area networks. These 
systems allow more than 60 Apple 
Ilor 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 Cervus. Your 
Corvus dealer can show you how. 
Reliable Winchester Technology 

The Corvus line of 51/4 inch 
Winchester "sk systems sets new 
standards fur reliability. Thin-film 
plated media on the Model 11 and 
Model 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 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 formatting with 
CRC (Cyclic Redundancy Check) 
Error Detection, and high-speed 
data transfer using DMA (Direct 
Memory Access). Corvus disk 
systems require no preventive 
maintenance.mitnne
 

Corvus Software 
Corvus provides all the soft

ware you I'need to support 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 



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 volmes can be used 
with Corvus software to specify 
which volume to access. More 
than 130 separate volumes (up to a 
limit of 20 megabytes) can be online at one time, and any of them can be write-protected at wit. 

The Apple Pascal interface 
allows yoult caiterme o 

allows you to create volumes ofvarying size on the system, and 
you can mount up to six of them at 
oe 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 transparentto the o
coetely tanspareo yeh0 P 
erating system. Ifyou 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 several 
utilities for disk diagnostics, con-
troller code update, and operation 
of the Corvus MIRROR. 
Other Corvus Compatible 
o ter sCmptr

When you pick a Corvus Win-
chester disk system for your Apple
II,you're in good company. Cor-
vus makes network-readyWin-

chester disk sysiems for most pop-
ular microcomputers, and we've 
been at it longer than anyone else. 
In addition to the Apple 11, the !ist 
of Corvus compatibles includes the 
IBM Personal Computer, Apple III,
TRS-80 Models I, II,and III, Xerox
820 and 820-I, 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 
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 areo 
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. 

MODEL NUMBER MODEL6 MODELII MODEL20 PHYSICAL DIMENSIONS MODEL i, 11, and 20 
Capacity (megabytes) 

Unformatted 6.7 
Formatted 5.7DisksNumber 2 

Data Surfaces 4 
Tracks per 

Surface 144 
Diameter 

(inches/ 

Height (inches/centimetres) 5.7 /14.6 
14.0 21.0 Width (inches/centimetres) 12.0/30.5 
12.1 	 18.4 Depth (inches/centimetres) 15.0/38.1 
2 3 ENVIRONMENTAL SPECIFICATIONS 

4 6 Temperature I0F/°C) 
Operating 500 to 1200/100 to 500 

306 306 Non-Operating - 400 to 1400/ - 400 to 
600 

Variation 180/100 per hour 
centimetres) 5.25/13.3 5.25/13.3 5.25/13.3 Humidity (non-condensing)

Operating 10% to 80% 
PERFORMANCE MODEL 6 MODEL 11 and 20 Non-Operating 10% to 90% 
Access Time (milliseconds) 

Minimum 43 
Maximum 240 
Average 125 

Average Latency Time 
(milliseconds) 6.25 

Disk Rotational Speed 
(RPM) 4,800 

Peak Transfer Rate 
(kilobytes/second) 960 

Appeisa te itsred trademarkand Apr e Panat isA trademark t 
Apple Clmputrr.Inc 

i' isa ret ter',,tradicmarkd MitD igtraltei.,nrh. lAt 
I8 isa registered n usine,rademark "l 1erna -ll Machines 

Cirpirahin 

Altitude, Operating 
29 (feet/metres) - 1,000 to 10,000/ 

135 - 305 to 3,050 
72 POWER REQUIREMENTS 

8.33 Voltage 

3,600 
Typical 

687.5 Consumption 
I R'r it it a ingi ,tssed radem tt it ., rand, (.rpsra ali on 

IerWs A rectstetdradrratk ahd 42,1antI21ltare trademark tdlh. 


it irIptrLai-tn 
Atari. a tristcred rattetriarkard Atari i)11s radvtsark I Atari In, 

' Iihr.tdsmI CirpiratinOlt ,Insii rne.,IS dcmar- t tshtl ¢Cisrnpuhtr 

100, 120, 220, or 240 volts 
(selectable) 

50/60 Hz, single phase AC 

150 volt amperes 
"i th starisa trad itiark i I Mirth . rtjt InNar 


Lirs,. uC tIRH patsORpendtni,
I artgm.r-dtrad mark ,ItCisu 
.s .temI, In 

u ttr~I,NtNli1 Lirnc us. and Uisrvisshster rersI usNI' | t 

arks it Itiruu stems In,
 

~*CORVUS SYSTEM S 
 CorvusSystems, Inc. reserves the right tst chin especifications withdt tnoticeqrobhgation. 

2029 O'Toole Avenue, San Jose, California 95131 
Telephone (408) 946-7700 
TWX 910-338-0226 Telex: 278976 

Printed In U.S,A.I/P2-7100-03096 



Set Your IBM PC Free With a 
Corvus Winchester 

Free your IBM Personal Com-
puter from the restraints of its 
diskette drives with Corvus Wii-
chester disk systems. 'TheModel 6, 
Model 11, and Model 20 combine 
the latest in 51/ inch Winchester 
technology with the experience 
gained from supplying tens of 
thousandsof 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, offer-
ing an easy growth path as your 
needs expand. 

The Disk System That 
Stays With You 

As your data storage and corn-
munication needs expand, your 
Corvus disk system can expand 
with you. Because it's always net-
work-ready, you can connect it to a 
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 whereyour needs 
may take you, you can t outgrow 
your Corvus. 

Proven Technology at Your 
Fingertips 

Corvus 51/4 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 
integrity. 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 

O*RCMS SYSTEMS
 



with such features as read-after- cation. Corvus also provides sup- puter, the list of Corvus compati
write verify, automatic error re- port for Pascal IV.0, as well as bles includes Apple IIand II, TRS
tries, transparent formatting with several utilities for disk system 80 Models I, II, and III, Xerox 820 
CRC (Cyclic Redundancy Check) dianostics, controller code and 820-I1, Zenith Z89/90, NEC 
Error Detection, and high-speed update, and operation of the PC-8000, Atari 800, Osborne 1, 
data transfer using DMA (Direct MIRROR storage backup system. and such S-100 Bus computers as 
Memory Access). Corvus disk sys- All software and utilities programs Vector Graphic and North Star. 
tems have proven to be so reliable are supplied on 5 / inch, single And of course, all Corvus disk sys
that they require no preventive sided single density diskettes. terns connect to the revolutionary 

maneac.Other OCorvus Concept"' personalCorvus Compatible workstation.maintenance. 

Computers


Disk System Software 
Corvus provides all the soft- Back in 1979, Corvus pioneered Service 

ware you will need to use your the Winchester disk system for mi- All Corvus disk systems come 
disk system with the IBM Personal crocomputers, and over the years, with a six (6) month parts and la

the name "Corvus" has come to bor warranty, and warranty exten-Computer. You receive drivers for 
PC-DOS 1.1 as well as a linkage mean "mass storage." Today, we sions of up to 24 additional months 
program that attaches itself to this make Winchester disk systems for are available. Service is available at 
DOS. Total compatibility with all most popular microcomputers, any one of our Authorized Service 
PC-DOS commands and utilities and we've made more ot them Centers around the world. In addi
allows you to use your existing than anyone else in the world. In tion, on-site service may be avail
programs with little or no modifi- addition to the IBM Personal Coin- able in your area. Ask your Corvus 

dealer for details. 

MODEL NUMBER MODEL 6 MODEL I I MODEL 20 PHYSiCAL DIMENSIONS MODEL 6,11, and 20 

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 ENVIRONMENTAL SPECIFICATIONSNumber 2 2 3 

Data Surfaces 4 4 6 Temperature (0F/0C) 
Tracks per Operating 500 to 1200/ 10° to 500 

Surface 144 306 306 Non-Operating - 40' to 140'/ - 40' to 
600Diameter 

(inches/ Variation 180/10 ° per hour 
5.25/13.3 5.25/13.3 5.25/13.3 Humidity (non-condensing)centimetres) 

Operating 10% to 80% 
PERFORMANCE MODEL 6 MODEL 1 and 20 Non-Operating 10% to 90% 
Access Time (milliseconds) Altitude, Operating 

Minimum 43 29 (feet/metres) - 1,000 to 10,000/ 
240 135 - 305 to 3,050Maximum 


Average 125 72 POWER REQUIREMENTS
 
Average Latency Time
 

(milliseconds) 6.25 8.33 Voltage 100, 120, 220, or 240 volts
 
(selectable)Disk Rotational Speed 

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

687.5 Consumption 150 volt amperes(kilobytes/second) 960 
ed trademark and tt atnd 1IrI ar trademark. I the Ninth S ,t tradrinrkra, N t ari ti putl.lk In, 
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CORVUS OMNINET
 
FOR THE IBM PERSONAL COMPUTER
 

Corvus OMNINET.mT the advanced local area network for microcompu
expand the performance and
ters, is just the tool you need to 


Instead of working as isolated, standversatility of your IBM PCs. 

be turned into an integrated network of
alone computers, your PCs can 


the network, workstations can share files,
workstations. Using 

disk mass storage systems. printers, and other
Corvus Winchester 


peripherals.
 

WHY CORVUS?
 
These days, a number of companies are planning to offer a
 

So. why go with Corvus? Simple. We're the
network for the IBM PC. 

leader. We've been at it longer than just about anyone else in the
 

There are far more microcomputers (more than 25,000)
business. 

to Corvus network systems than to any other brand of
connected 


system. And we aren't just planning networks for the PC--we're
 

shipping them.
 

WHY IS CORVUS SO POPULAR?
 
for bringing state-of-the-art
Corvus is known the world over 


technology to the market at an affordable price. We established the
 

market for Winchester disk systems for microcomputers back in 1979.
 
And we started
network in 1980.
We offered our first local area 


three of local
With almost years
shipping Corvus OMNINET in 1981. 
 to
 
area networking experience, we have the proven components you need 


make a reliable, affordable network. 

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


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.
 
you can add
OMNINET uses a "bus topology", which simply means that 


network
stations anywhere along the network by just tapping into the 

yourself when the time comes,
"trunk" wire. And, you can do it 


to run or tap
expensive coaxial cables
because there are no bulky or 

into. You can make your OMNINET network up to 4,000 feet long.
 

Almost all OMNINET networks share a Corvus Winchester disk mass
 
offer
 

storage system,. Available. in three models, these systems can 


you the storage capacity of more than 100 standard IBM sinqle density
 

floppy diskettes. With the sophisticated Corvus Constellation
 
send files


network management software, you can also share programs, 

files to a single printer from any
between workstations, and send 


station on the network. With Corvus OMNINET. you can even put other
 
like the powerful Corvus CONCEPTTmPer s o n al

brands of computers,

workstation, on the same network.
 



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

WHAT DOES ALL OF THIS COST?
 
Corvus OMNINET is affordable. At
Here's the best news of all. 


the 	IBM PC is only half
around $500. the OMNINET transporter card for 

the cost of other brands of network connections. With a Corvus Model
 

an OMNINET disk server, a complete two
6 Winchester disk system and 

station network costs less than $4,500. As you expand, you can add
 

just the cost of
 more than 60 additional stations to the network for 

or 20
 an OMNINET transporter card. You don't have to stop after 15 


stations to add another expensive piec- of network hardware. That's
 

one more reason to go with Corvus OMNINET. It's the emerging
just 

cost-effective, high-performance networks, and
industry standard in 


the field-proven answer to your IBM PC networking needs.
 

CORVUS OMNINET SPECIFICATIONS
 

AVAILABLE WINCHESTER DISK
TOTAL NETWORK LENGTH: 

4,000 feet (1.219 metres) 	 MASS STORAGE SYSTEMS:
 

Corvus Model 6 (5.7 mb)
 
Corvus Model 11 (12.1 mb)
NETWORK TRANSMISSION MEDIUM: 

Corvus Model 20 (18.4 mb)
RS-422 twisted pair cable 


AVAILABLE NETWORK BACKUP:
DATA TRANSMISSION RATE: 

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.
 

IBM 	is a registered trademark of International Business Machines
 

Corporation.
 

Corvus, Corvus OMNINET. Corvus CONCEPT. and Corvus Systems 
are all
 

trademarks of Corvus Systems, Inc.
 

Corvus MIRROR (patent pending) and Corvus CONSTELLATION are 
registered
 

trademarks of Corvus Systems. Inc.
 

CORVUS SYSTEMS, INC.
 
2029 O'Toole Ave.
 
San Jose. CA 95131
 

(408) 946-7700
 

Printed in USA
 
12/82
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Backup Security copy an entire disk or a part of a Automatic Operation 
The Corvus MIRROR* lets you disk. The host computer handles With the Remote option, the 

copy data from a Corvus disk onto four comanands: Backup, Restore, MIRROR can operate the Pana
inexpensive video tape cassettes Verify and Identify. sonic NV 8200 without operator in
using a standard video cassette re- Backup transfers data from disk tervention. The MIRROR creates 
corder. Within minutes, you can to tape. backup copies on cassettes auto
transfer the ;.ntire contents of any Restore transfers data from tape matically at the end of a work 
Corvus disko onto a tape cassette. to disk. period. 

This creates a backup of your Verify detects errors. Ensures Intelligent Controller and Bus 
data on a removable medium. normal operation. The MIRROR uses the intelli-

The MIRROR Creates a Reflection Identify identifies the image on gent controller in the Corvus disk, 
The MIRROR lets you create a the tape. making it compatible with all 

perfect reflection of your data on a Low-cost Archival Storage Corvus products. This interface 
video tape cassette. This exact im- The MIRROR provides a means ensures compatibility with fut'ire 
age is made by the MIRROR's con- of creating efficient and inexpen- Corvus system-s as well as the corm
trolling prog-am that functions as sive archival storage for large data- puters currently interfacing wilh 
an inteffigent hiterface between bases. The video cassettes allow Corvus disks. These include Apple 
your Corvs disk system and the for quick and easy retrieval of files. IIand II, IBM Personal Csinputer, 
video cassette recorder. Software Xerox 820, TRS-80-odels I, 1I, 
in the host computer allows you to and Il, NEC PC8001, S-100 Bus, 

Zenith Z89/90, the Atari 800, 
Osborne 1,and others. 
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This cUsectory provides a sampling of 
the solt~ware programs which car be 
used with the Corvus Winchestcr Hard 
Disk Drives. Most of the non-copy 
protected software written to run un~der 
the CP/M, TRSDOS 2.0 ftr YS-& IAOU)11, 
NEWIOS/80 ver. 2.0, Apple DOS 3.3 znd 
Apple Pascal operati;r Systerr, wil load 
easily from a floppy diskette and run on 
the Corvus Hard Disk. Some software 
packages that are copy pratected, like DB 

ster, will reside in the fippy drive 
while utilizing the increased storage 
cpacity 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 avaaible. 
Many of these hard disk versians have 
extra convenience features added to take 
advantage of the vastly increased access 
speed and mass storage provided by the 
Corvus Winchester HardDisks. 

The following software packages listed in 
this directory E,yve been verified by 
computer dealei6s and Corvus Harid Disk 
users to be Corvus compatible. 

Responsibilities Statement 
These software programs were developed 
by independent software suppliers. Each 
supplier is solely responsible for its 
software and support services. Corvus 
Systems is not the manufacturer or co
developer of such aoftware 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. 

Apple, Atari, IBM, Xerox, Zenith. NEC, Commodore, and 
Basie am tradetarksof their respective corporations. 
I"T L"•tir.4mark of andy Corp., and Superbrain is a 
wedemerkofi.mirtcIhetaSysaems. 



FINANCIAL SOFTWARE DAAAESOFTWAR
 

LogiCalc 
Financial modeling system with variable 
columns. What-if processing includes 
conditional exprcssions and report 
generator. Integrated with other SPI 
packages. Apple II & IBM PC/UCSD 
Pascal 4.0. Available from: Software 
ProductsInternational,10343 Roselle St., 
Suite A,San Diego,CA 92121. Phone: 

450-1526. 


Micro D5S/Finance 

45-


Financial modeling package that provides 
budgeting, financial planning, and 
analysis with report generator and color 
graphics. Apple II/Pascal. Available from: 
Addison-Wesley PublishingCompany,Jacob 
Way, Reading, MA 01867. Phone: (617) 

Desk Top Plan 

Financi- analysis/modeling package. 

Less interactive than VISIcalc but includes 

a report writer. Apple III/SOS. Available
from: Personal Software, 2895 Zanker Road, 
Sanm- Prsose,CAo9511 e:(8)9Zank 00Road 
San lose, CA 95131.Phone: (408)946-9000. 


SuperCalc 

Electronic spreadsheet for planning and 

forecasting. CP/M compatible 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 II/DOS 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 
II/DOS 3.3, Applesoft Basic. Available 
from: Information UnlimitedSoftware, !nc., 
281 Arlington Ave., Berkeley, CA 94707. 
Phone: (415) 525-9452. 

DataKEData M .;-Lge,'g fq spM!-i for quick aand simple 
acce:,, t up to ,A.?0 data files. Apple II/ 

DOS 3.3, Applesoft Basc. Available from: 
ESP ComputerResources, 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 Softuvre, 
5221 120th Ave., S.E., Bellevue, WA 98006. 
Phone:(206) 226-3216. 
CCA Data Base Management System*' 

Versa Form'
 
Forms writer for producing invoices,
 
quotations, purchase orcders and other
 
documents. Apple IX& ilI/USCD Pascal.
 
Available fron: Applied Softuvre
 
Technology, 1595 Greenwood Road, Monte 
Sereno, CA 95030. Phone:(408) 
3544689.
 

DBASE II 
Full data base functions including the 
ability to define menus and screens
some programming experience. 
CP/M compatible 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 
compatible systems. Available from: 
Systems Plus, Inc., 1120 San Antonio Rd., 
PaloAlto, CA 94303. Phone: (415) 969-7047. 
Data Star 
Forms entry and display system that is 
part of the MicroPro line of software. 
CP/M compatible systems. Available 
from: MicroproInternational,1299 Fourth 
St., Suite400, San Rafael, CA 94901. Phone: 
(415) 457-8990. 
Profile 

Simple first-time-user data base. Apple II/ Simple file system capable of 99 files, five 

DOS 3.3. Available from: Ledgerton 
International,23422 Lyons Avenue, Newhall, 
CA 91321. Phone:(805) 254-0556. 

TDM (The Data Mitchine) 

General data management system for 

large files. Calculates time between dates. 

Apple II& Ill/UCSD Pascal. Supports
 
multiple users. Available from:
 
PascalSystems, Inc., 830 MenloAvenue, 
Suite109, Menlo Park,CA 94025. Phone: 
(415)321-0761. 

Flexware***
 
Powerful menu-driven relational
 
database/apFlications program generator.
 
Supports multiple users. Apple II & Ill/
 
UCSD Pascal. Available from: Micro 
FinancialSystems, 1504 East Valley Blvd., 
Industry,CA 91746. Phone(213) 961-0237. 

LogiQuest III 
Multi-file relational database ircludes 
capabilities to restructure files, define 
automatic queries, and full report 
generator. Apple II & IBM PC/UCSD 
Pascal 4.0. Available from: Software 
ProductsInternational,10343 RoselleSt., 
SuiteA, San Diego, CA 92121. Phone:(714) 
450-1526. 

screen and five print formats per file, 
merge capability with Scripsit. TRS-80 
MOD( ilI/NEWDOS 80 ver. 2.0, TRS
8N0 OD II/CORDOS. Available from: 
Radio Shack, Divisionof Tandy,FortWorth, 

Texas76102. Phone: (817)390-3011. 



DAL .,OUNTIG MEDICAL SOFTRPR
 

Amounting Plus II** 

Accounting package for the Apple 11. 

Includes GIL, A/IP, A/R, and Inventory 

with Purchasing. Apple I/DOS 3.3, 

Applesoft Basic. Available from: 5iems 

Plus, Inc., 1120 :anAntonio Road, PaloAlto, 
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. Banking, Disburse-
ments, Payroll, Fixed Assets, Order 
Processing. Apple II/DOS 3.3, Applesoft 
Basic. Available from: GOCI, 7710 Corn-
puterAve., Suite 115, Edina, MN 55435. 
Phone: (612) 835-4271. 

Retail Management System*** 
Interactive AIR, A/P and Payroll. 2800 
items; no overflow between volum.s. 
Apple 11, Applesoft Basic/DOS 3.3. 
Availab)e from: IrvingComputers, 
1704 W. IrvingBlvd., Suite4, Irving 
TX 75061. Phone:(214) 254-6850. 
Payrll Manager 

Payroll system-280 employees/volume. 
Applesoft Basic, Apple II/DOS 3.3. 
Available 'rom: ComputerResearch, 
1879 S.Main St., Salt Lake City, .T 84115. 
Phone:(801) 484-7316. 

The Hardiesk Accounting System** 
Specially designed acotnting system for 
the Cornvnhard disk-inlds,
AIR, A/P, Inventory, Payroll, Fixed Asset, 

Mailing L.-abels. Supports multiple users. 
Apple I fJCSD Pascal. Available from: 
GreatPlainsSoftware, 123 15th Street, 
North Fargo,ND 58102. Phone: (701) 
293-8483. 
Flexwze*** 
negre aSystems 

Integrated accounting system designed tobe modified to customer specs. A/R, N/P, 
G/L, Inventory/Purchasing, Order Pro-
cess-Payroll, Sales Analysis. Supports 
muiti -te users. Apple II & III/UCSD 
Pascal. Available from: MicroFinancial 
Systems, 15404 East Valley Blvd., Industry, 
CA 91746. Phone:(213) 961-023Z 

General Accountng"*
General Accounting, NP and AIR withGenealad A/ ccontin,wih 
Accounts Aging. Apple II/UCSD Pascal. 
Available from: Status Systems Corporation, 
2010 Notre DameAvenue, Winnipeg, Canada 
R3H018. Phone:(204) 632-9130 
Ioderunmd Software Payroll Package
Up to 300 employees in 65 divisions; 
can establish tax formula for 50 states. 
Handes tamultplewa, frc, 0at.
Handles multiple wage, piece, and 

commission rates. Apple I/UCSD Pascal. 
Available from: BroderbundSoftware, 1938 
FourthSt., San Rafael, CA 94901. Phone: 
(415)456-6424. 

Accounting Plus***. 
Accounting Plus is a fully integrated, 
menu driven accounting package 
consisting of eight modules ess.ntial to 
running a business. CP/M compatible 
systems. Available from: Systems Plus, 
1120 San Antonio Rd., PaloAlto, CA 94303. 
Phone:(415) 969-704Z 
A.I.S. Accounting System 
AIR, A/P, G/P, Inventory, Sales/Order 
Enty. End of month closings are 
unlocked by serial number so customer 
can try each module before buying. 
Support multiple users. V/M compatible 
systems. Available flom: American 
IntegritySystems, 1415 E. McFadden,Suite 

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

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 compatible 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 aid pricing. CPIM compatible
systems. Available from: Interactive 
ComputerSystems, 6707 Whitestone 
Road, Baltimore,MD 21207 Phone:(301)
944-7230. 

Coordinated Business Systems*** 
Total accounting package including: AIR, 
A/P, GIL, Payroll, Invoicing and Inven-
tory.TRS-80 MOD I & III/ NEWDOS/80 
ver. 2.0. Available from: Small Business

Group,Inc., 6 CarlisleRoad, West-
ford, MA 01886. Phone:(617) 692-3800. 

MAS-80 
General accounting package including 
G/L, A/R, AP, and Check Register. TRS-
80 MOD I & III/ NEWDOS/80 ver. 2.0. 
Available from: MicroAccounting Systems, 
Box 128-R2, Ottawa, KS 66061. Phone: 
(913) 242-2674. 
AssetAPAsetNacogdoches, 
Full accounting package including G/L, 
A/R, A/IP, and Inventory. Apple 11&IBM 

PC/UCSD Pascal 4.0. Available from: 
Sgftware ProductsInternational,10343 
Roselle St., SuiteA, 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 printin.-; 
expandable. Apple II/DOS 3.3, Apple,, r.t 
Basic. Available from: JohnsonAssociat, 
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, insuran,
 
forms, 14 different reports. Apple II,Dt,
 
3.3, Applesoft Basic. Available from:
 
Professional Medical Systems, Inc., 3604 
FoothillBlvd., La Cresenta,CA 91214. 
Phone:(213) 248-2411. 

D.O.C.S.*** 
A/R, G/L and insurance claims. 
Preformatted insurance forms available 
for many states. Apple II/DOS 3.3, 
Applesoft Basic. Available from: Doct-
Office CompulerSystems, 2501 William., . 
Rd., Roanoke, VA 24012. Phone:(703) 
366-5200. 

M.O.S. Medical Packages*
 
Single or multi-user billing and A/R
 
system with insurance forms. Special
 
application paclages forphysicians,
 
dentists and psychiatrists. Apple Il/DOS

3.3, Applesoft Basic. Available from:

Medical Office Systems, Inc., 205 N. 
Frederick,Gaithersburg,MD20760. 
Phone:(301) 840-0440. 

Doctoe'o Office Companion* 
Patient billing system for up to nine 
doctors. A/R, Super Bills, Insurance 
forms, CPT code lookup. Apple II/DOS
3.3, Applesoft Basic. Available from: H:x! 
Technology Software Products,Inc., P.O. Btx
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 
m,,yithly statements; 6p to four insurance 
companies per patient. Apple II/DOS 3.3. 
Applesoft Basic. Available from: HMS 
Systems, Inc., P.O. Box 4633, SFA,TX 75962. Phone: (713)
560-504. 

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 Rid., N.E., 
S e0Aata, GAl30328. 
Suite 210, Atlanta, GA 30328. Phone 
( 
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Softcare 
Automates patient billing, insurance 
claims, and A/R. Apple II/DOS 3.3. 
.\vailable from: Professional Business 
Systems, 119 FremontSt., San Francisco, 
CA 94901. Phone:(415) 546-1596. 

Medical Practice Management 
Svstems*** 

STSSO** 
Student tracking and scheduling system 
supports grade reporting, distributions 
by grade and teacher load. Apple I/DOS 
3.3, Applesoft Basic. Available from: 
Olensky Brothers, Inc., 3763 AirportBlvd., 

Mobile, AL 36600. Phone:(205) 344-7447. 

The School Attendance System' 

The Elementary Mathematics 
Classroom learning system to teach 
basic math skills for whole numbers or 
fractions/decimals. Apple lI/DOS 3.3, 
Applesoft Basic. Available from: Sterling 
Swift PublishingCo., 1600 FortviewRd., 
Austin, TX 78704. Phone:(512) 444-7570. 

..\ R for up to nine doctors, query by name 
or sound, research by procedure or DX, 
management reports by doctor and clinic 
S.10O systems/UCSD Pascal. Available 
rom: ProfessionalSoftware Associates, North 

A centralized integrated computer system 
desijned to keep and report attendance 
on a school wide basis. Supports SCAN-
TRON Optical Mark Reader. Apple II/ 
DOS 3.3, Applesoft Basic. Available from: 

9515 Division, Suite 1, Spokane, WA 99218. 
Phone: (509) 446-0396. 

EducationalAdmin. Data Sys., 2241 
GreenbriarDr., Springfield, IL 62704. Phone: 

Micro Med (217) 787-7190. 

Billing, multiple insurance forms, patient 
look-up, profitability analysis, mailing 
list, appointment book system fox up to 
20 doctors or dentists. CP/Mi compatible 
svstems. Available from: Software Hows, 
P.0 . Box 36275, Los Angeles, CA 90036. 
Phone: (213) 829-6782. 

CAI-Manager*** 
Provides central management for 
instructional software which can be 
loaded onto hard disk. Unlimited record 
storage. Apple II/DOS 3.3, Applesoft 
Basic. Available from: Mathware,91914th 
St., Hermosa Beach, CA 90254. Phone:(213) 

Veterinary Billing 
Accounts, receivable, multi-user, recall 

379-1570. 

Classroom Monitor'* 
nolici, report queuing for after-hours 
prinftng, data diagnostics. Apple II/DOS 
3.3, Applesoft Basic. Available from: 
[ohnsonA.sociates, 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 

Acts as a shared disk interface supporting 
up to 64 Apple Computers connected on 
Corvus Omninet Systems. Apple Il/DOS 
3.3, Applesoft Basic & Pascal. Available 
from: SoftwareConnections, 1800 Wyatt 
Drive, Suite17, SantaClara,CA 95054. 
Phone:(408)988-3704 

FASCOM*' 
Financial aid estimator and management 

procedure. CP/M compatible systems. 
Available from: Innovative Busin-s 

system with form letter word processing. 
Apple 11/DOS 3.3, Applesoft Basic. 

Software, 710 Williams, Richardson,TX. Available from: FinancialAnalysis Service, 
Phone:(214) 699-9088. P.O. Box 1937, Hiram, OH44234. Phone: 

Dental Practice Management Systemii*** (216)569-3201. 
A/R for up to nine dentists, query by 
name or sound, research by procedure 

Wordsearch 
Creates a wordsearch puzzle after the 

or DX, management reports by doctor 
and clinic disbursements, payroll, fixed 

teacher enters a list of words. Answer key 
is priuted, also. Apple Il/DOS 3.3, 

assets, order processing. S-100 Systems/ Applesoft Basic. Available from: Hartley 
UCSD Pascal. Apple II/DOS 3.3, 
Applesoft Basic. Available from: 
ProfessionalSoftwareAssociates, North 9515 

Courseware,Inc., P.O. Box 431, Dimondale, 
MI 48821. Phone:(616) 942-8987. 
Clock 

Division, Suite 1, Spokane, WA 99218. Teaches and drills on time concepts-
Phone:(509) 446-0396. reading a dock, setting the hands, etc. 

Dental Lab IV Apple II/DOS 3.3, Applesoft Basic. 
On-line case entry, work orders, invoices, 
inquiry. CP/M compatible systems. 

Available from: Hartley Courseware,Inc., 
P.O. Box 431, Dimondale,MI 44821. Phone: 

Available from: Compusol, Inc., 5455 
BufordHwy., N. CourtSquareB223, 

(616) 942-8987. 
Word Families 

Doraville,GA 30340. Phone:(404)451-1033. Beginning consonants, ending conso

nants, medial vowels. Apple .VDOS 3.3, 
Applesoft Basic. Available from: Hartley 
Courseware,Inc., P.O. Box 431, Dimondale, 
MI 44821. Phone:(616)942-8987. 
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Professional word processor with built-in 

index system, mail merge, and electronic 

mail (DB Master compatible). Apple Ill/ 

DOS 3.3. Available from: Sof/Sys, Inc., 

4306 Upton A'nue, South, Minneapolis, 

MN 55410. Phone: (612) 929-7104. 


Word Star 
The most popular CP/M word processor. 
t rovides 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. 
Speliguard 

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

Lae..:writerPrssionard p73113.
Pruiessional word processor that isboth 

powerful and easy to use. TRS-80 MOD II 
&Ill! NEWDOS/80 ver. 2.0. Available 
from: Soft Sector Marketing, P.O. Box 
33948, Detroit, MI 4S232. Phone: (313) 
425-4020. 


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

VYp Sy"cm 
Genorai business word processor. TRS-80 

uII/Oasis. Available from-MOD 1,11, & 
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. TP.S-80 MOD I, II, &Ill/Oasis. 

Available from: Diamond Systems, Inc., 

P.O. Box 48301, Chicago, IL60648. Phone: 
(312) 763-1722. 

Computer Card Catalog (Library)*** 
Computerizd substitute for card catalog. 
Patron can search for a book Ly subject, 
author, or title with a response time o 
less than 3 seconds. Apple Il/Dos 3.3. 
Available from: Computer CAT, 3005 West 
74th Avenue, Westminster, CO 80030. Phone: 

(303) 426-5880. 
jobControl System 
Management tool to monitor productivity 

and profithbility. Tracks time, personnel 
and inventory. Apple II/DOS 3.3, 
Applesoft Basic. Available from: High 
Technology Softwire Products, Inc., P.O. Box 
14665, 2201 14.E.63rd, Oklahoma City, OK 
73113. Phone: (405) 478-2105. 
'TheTool 

Application program generator that 

includes Screen Formatter, Database and 
Report Generator. Translates into Apple 
machine code. Apple II/DOS 3.3, 
Applesoft Basic. Available from: High 
Technology Software Products, Inc., P.O. Box 

14665, 2201 N.E. 63rd, Oklahoma City, OK 
Phone: (405) 478-2105. 

SMART 
Analysis and graphics of stocks, options, 
commodities, bonds, and related market 
economic indexes. Autom.-Iic securities 
update and portfolio monitoring 

available. Apple II/DO0S 3.3, Applesoft 
Basic. Available from: Softwure rt'sources, 
Inc., 186 Alewife Brook, Suite 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 If/DOS 3.3, 
Applesoft Basic. Available from: 
Computrac/Technical Analysis Group, P.O. 
Box 15951, New Orleans, LA 70175. Phone: 
(800)535-7990. 

Cascade I"**P 
Industrial quality computer-aided 
drafting and design system for electrical, 
architectural, mechanical and process 

industries. 68000 co-processor available. 
Apple II/UCSD Pascal. Available from: 
Cascade Graphics Development, 1060S. 
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 
II/UCSD Pascal. Available from: Tipnis 
Associates, P.O. Box 42001, Cincinnati, OH 
45242. Phone: (513) 791-3805. 

:ICA-wa** 
1"ble-driven progam generator and 
maintenance facility for the creation of 
custom and vertical market software. 
Integrated data base and report writer 
with data dictionary. Mulfi-utser with 
record lockout. Apple II & lII/UCSD 
Pascal. Available from: Micro Financial 
Systems, 15404 East Valley Blvd., Indust r:. 
CA 91746. Phone: (213) 961-0237. 

P.A.C.E.***
 
Flexible application program for 
estimating and appraising equipment. 
labcr, mateii and general project need -
Apple Il/UC5D Pascal. Available from: 
High Technr!ogy Software Products, Inc., 
CtO 31. oe 45 7-15
P.O. Box 14665, 2201 N.E. 63rd, Oklaho:n; 
City, OK 73113. Phone: (405) 478-2105. 

Statpro
 
Sophisticated statistical analysis and
 
plotting package. Reads DIF and ASCII
 
files for integration with data bases.
 
Works with OMNINET. Apple II& III
 
UCSD Pascal. Available from: Blue Like-

Software, 3240 W. University Ave., Madi.,-

WI 53705. Phone: (608) 233-6502.
 

Synopsis***
 
Reads and maintains a catalogue of the
 
first four lines of all files on the disk.
 
Alrni.t a necessity for word processing
 
on CP/M compatible systems. Available 
fror: .ProlTem,814 Tolman Drive, Stanfop.; 
CA 9405. Phone: (415) 497-3573. 

Retail Sales System .*
 

Complete Point-of-Sale system includii'..
 
cash drawer, invoices, sales reports, and
 
inventory module. Interlaces with TCS
 
accounting system. CP/M compatible
 
systems. 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 Softwiar 
1492 Windsor Way, Livermore, CA 94550. 
Phone: (415) 455-4034. 

Analyst/Advisor
 
Stock and bond portfolio charting and 
management system. Command-driven 
like a word processor. Automatic 
updates. CP/M compatib!e 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 
Acompiler for COBOL-the most 
popular mazinframe and minicomputer 
jusineis computer language. CP/M 
-ompatible systems. Available from: 
Vicro Focus, 1601 CivicCenterDrive, Santa 
_lara, CA 35050. Phone: (408) 496-0176. 

3trom-Finite Element 
tm-ctual Analysis** 

,-zesstress andis 
e.esstructuesn rdisplacement in

,oioiwhere abody frame issubject to 

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. 
CP/M 

Virtually all software written to run 
under the CP/M operating systcrn will 
run without problems on the Corvus 
Hard Disk Drive. The only CPIM soft-
ware found to require modification is old 

1.Software cowipatibility problems stem 
mostly from tite addition of80-column 
cards, communication 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 found 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 

tress. CPIM compatible. Available from: 
AcClintock Corp., Box 430980, Miami, FL 
33143. Phone:(305) 666-1300. 

(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 

inteirfere with the Corvus interface will 
be available in the next edition of the 
CORVUS SYSTEMS SOFTWARE 
DIRECTORY. 

5T80-1If address on top of the operating system, 2. Software designed to access multiple 
op of the line communications pack age. thus destroying the Corvus patch to floppy diskettes may not work if the 

Jsed with modem to communicate with 
,nyASCI computer-IBM 370, DEC 2060, 

CP/M.
A Corvus compatible CP/M is available 

developer did not take into account the 
Corvus simulation of floppy diskettes 

!tc.,TRS-80 MOD I & III/ NEWDOS/80 for the TRS-80 MOD III ftom: Hurricane through volume numbers. 
ier. 2.0. Available from: Small Business Labs,5149 Moorpark,Sanlose, CA 95129. 
5ystems Group, Inc., 6Carlisle Road, 
Nestford, MA 01886. Phone:(617) 692-3800. 

Phone: (408) 257-8676. 3.There are afew software packages that 
require booting from a diskette in slot #6 

Forum SO-Electronic Mail 
Flectronic message system, on-line order 

rntry, data distribution and collection 
ystern. TRS-80 MOD I & III/NEWDOS/ 

30 ver. 2.0. Available from: Small Business 
5ystemt Group,Inc., 6 CarlisleRoad, West-
brd, MA 01886. Phone:(617) 692-3800. 

"T60.To-XO-Host System 

TRSDOS 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 IIruns on the 
Corvus Hard Disk Drives under the 
CORDOS 1.2 or HSDS operating sys-
tems mentioned above. The one notable 

exception to this rule is the SCRIPSIT
word processor that requires the low 

(where the Corvus interface card must 
reside). Switching the diskette and 
bors ad isk dame to th 
bothersome and risks damage tothecompuiter and the cards should one forget
coptrn the car shore forg 
to turn off the computer before switching 
the cards. There are two very good 
accessory card, designed to alleviate this 
problem: 

lows softwaredevelopte computer vers.onof CORDOS. (While CORDOS 
and HSDS were both written specifically 

a) The Johnson SLOT SWAPPERS 
available from Johnson Associates will 

th srelng as the client sees it. 
,reatfor long distance software support. 
railbMOD I&III/NEWDOS/80 ver. 2.0. 
'0,ailablefrom: Small Business Systems 
,roup, Inc., 6 CarlisleRoad, Westford, MA
)Iti6.Phone:(617) 692-3800. 

to run TRSDOS programs on the Corvus 
Hard Disk, they are supported by their 
developers). 

Software written to run under TRSDOS
for the TRS-80 MOD I & III, PMC-80, and 

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 SLOT SWAPPER J6 4X6 from 

0 1 
")rdOS opraind:sk operating system for TRS-80 

_NOUthat runsTRSDOS 2.0 programs 
ISom:O MiODu/CORDOS.Available ,'om: Computerism Developers, P.O. Box 

LNW80 will not run on the Corvus Hard 
Disk Drive. Virtually all software writtento run under NEWDOS/80 ver. 2.0 for 
these machines will run on the Corvus 
Hard Disk Drive. (NEWDOS/80 ver. 2.0 issupported by Apparat). 

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

' 2, Clinton, KY 42031. Phone:(502) Apple II and Apple I UCSD Pascal 
;534212. Apple DOS 3.3 Virtually all software vrriiten in UCSD 

RsnS*** 
'ard disk operating system for TRS-80 

Three types of problems with Corvus 
software compatibility under Apple DOS 

Pascal for the Apple 11&Apple IIIworks 
on Corvus Hard Disk Drives. 

.1 II that runs TRSDOS 2.0 programs. 3.3 have come to light. Apple III SOS 
Racc, also sells a large assortment of 
TRSDOS utilities that work with HSDS.
"IS-80MOD II/HSDS. Available from: 

Virtually all software written to run
under the SOS operating system for the 

PRce.', 1330 North Glassell, SuiteM, Orange, Apple III will run on the Corvus Hard 
CA 92667. Phone:(714) 997-4950. Disk Drive. 

NW'DOS1S0 vet 2.0 
he operating system required to run the 

Cmtvus Hard Disk on a TRS-80 MOD I or 
I. TRS-80 MOD I C III/ NEWDOS180 ver. 

2.0. Available from: Apparat,4401 South 
Uaimrarc,Denver,CO 80237. Phone:(303) 
7 i-1778. 
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MultiplyThe Power of Your 
Apple II 

With the latest Winchester disk 
system technology from Corvus 
Systems, you can give your Apple 
Ylcomputer 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 compact, quiet 51/4 inch de-
sign. With all these systems, you 
can include the field-proven Cor-
vus MIRROR* video tape backupsystem for simple, cost-effective 
Winchester 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, 

let additional computers share the 
disk and peripherals by means of 
the Corvus OMNINET T or Multi-
plexer local area networks. These 
systems allow more than 60 Apple 
Irlor 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 51/4 inch 
Winchester disk systems sets new 
standards for reliability. Thin-film 
plated media on the Model 11 and 
Model 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 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 formatting with 
CRC (Cyclic Redundancy Check) 
Error Detection, and high-speed 
data transfer using DMA (Direct 
Memory Access). Corvus disk 
systems require no preventive 
maintenance.mitnne 

Corvus Software 
Corvus provides all the soft

ware you'll need to support 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 

r, CORVUS SYSTEMS
 



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'!y 
used to check volumes can be used 
with Corvus software to specify 
which volume to access. More 
than 130 separate volumes (up to a 
limit of 20 megabytes) can be online at one time, and any cf them 
cane rierotecd ay th 
can be write-protected at will. 

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 hay-
ingseralme sTheconine of u-
ing several volumes oaline of up 

to 20,000 blocks each cannot be 

overestimated. Best of all, this 

completely transparent to theop-
erating system. Ifyou wish, you 

1' a. VAI........
 

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 seve ral 
utilities for disk diagnostics, con-
troller code update, and operation 
of the Corvus MIRROR. 
Other Corvus Compatible 
o ter
Computers s 

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 systems for most pop-
ular microcomputers, and we've 
been at it longer than anyone else. 
In addition to the Apple II,the list 
of Corvus compatibles includes the 
IBM Personal Computer, Apple III, 
TRS-80 Models I, II, and III, Xerox 
820 and 820-I, 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 
new Corvus Concept' personal 
workstation. Ask your Corvus 
dealer for details. 
ServiblService 

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. 

MODEL NUMBER MODEL6 MODELII MODEL 20 PHYSICAL DIMENSIONS MODEL 6,11, and 20 

Capacity (megabytes) 
Unformatted 6.7 
Formatted 5.7 

Disks
Number 2 

Data Surfaces 4 
Tracks per 

Surface 144 
Diameter 

(inches/ 

PERFORMANCE MODEL6 
Access Time (milliseconds) 

Minimum 

Maximum 

Average 


Average Latency Time
 
(milliseconds) 


Disk Rotational Speed 

(RPM) 

Peak Transfer Rate 
(kilobytes/second) 

43 
240 
125 

6.25 

4,800 

960 
A ppl isa reg, r fedIrademaI, and A pple Pasial tsarade.rk of 

Apple Compuer. Inc 
CP M is a rtstered tradenrarkioiDlitl Research. Inc 

IBM isa teg .s.eredtradetarkof nternaronalBusinessMachin 
Corpitatitn 

Height (inches/centimetres) 5.75/14.6 
14.0 21.0 Width (inches/centimetres) 12.0/30.5 
12.1 	 18.4 Depth (inches/centimetres) 15.0/38.1 

2 3 ENVIRONMENTAL SPECIFICATIONS 

4 6 Temperature ('F/°C) 
Operating 

306 306 Non-Operating 

Variation 
5.25/13.3 5.25/13.3 Humidity (non-condensing)centimetrs) 5.25/13.3 

Operating 
MODEL I and 20 Non-Operating 

Altitude, Operating 
29 (feet/metres) 

135 
72 POWER REQUIREMENTS 

500 to 1200/100 to 50' 
- 400 to 1400/ - 400 to 

600
 
180/100 per hour
 

10% to 80%
 
10% to 90%
 

- 1,000 to 10,000/
 
- 305 to 3,050
 

8.33 Voltage 100, 120, 220, or 240 volts 
(selectable)
 

3,600 50/60 Hz, single phase AC
 
Typical
 

687.5 Consumption 150 volt amperes 
/	 putlt. In,iadeerarked if he PanduCorporatin NirIh Sia a trademark ,, Nith Siar(n 


a,etregisteredIradenak and W2and 82011are Idemarksolthe Covus MIRROR Ipatentpendingi i%4 

TRS.l[I reUitn 

aIrltrrdtrademaks Corvus 
Ssterm. Inc.Seru Corpitatin 

Lm vus OMNINI. ,Lrus Cciniopt Lftus. andt ovusSet- 1
Atari i%a registered trademark and Atari AXli a trademalk0i Atin. I, 
Osborne Is a 'adenark of Ihe(rborn, Compuler (r pirfion trademarksof (orvus Susiems.In, 

Corvus Systems, Inc. reserves the right to change specifications without notice or obligation.CORVUS SYSTE/li$ 
2029 O'Toole Avenue, San Jose, California 95131 
Telephone (408) 946-7700 
TWX 910-t8-0226 Telex: 278976
 

in U.S. A.-II/82-7100-03096Prigtedf 
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Any Corvus disks tern can be ordered with a built-in system enclosure. Video cables to connect to a VCR are
 
MIAROR. The MIRRORallows the disk system to in- ndided The mdel number for a Corvus disk system
terface to a standardvideo cassette rcorder (VCR)for witha bdilt-n MIRROR is the disk model number fol
disk backup. The VCR must be purchased separately lowed witha/M (for example, 11AP/Mfor Apple IIdisk 
and is not available from Corvus.The built-in MIRROR system with built-in MIRROR). Bilt-in MIRROR may 
option includes a VCR interface controller in the disk be field-installed ONLY by a Corvus Authorized Ser

vice Center. Specify either a 120 or 220 volt model. 
Model Number. Descriptionw Suggested Retail Price 

This separately pa gdIORbacupsystem is TheExterna MIRROR price incudes a VCR interface 
compatible with all Corvus disk systems. It allows the controller in an attractive enclosure and video cables to 
disk system to interface with a standard video cassette' connect to a VCR. MIRROR backuE software is in
recorder,(VCR)for disk backup. The VCR must be pur-,. duded with each disk system.: Specify either a 120 or 
chased separately and is not available from Corvus. 220 volt model. , 

Model Number . Description Sugested Retail Price 
V ORb $M.,~ 

n 00~y~e niecs~~m rit ONf)~oedees 

An add-on disk providesan additional 5.7,12.1 or 18.4 and intellilent controller. A maximum of fou drives 

megabytes (MB)of formatted 'storage..The.,p ce in- may be daisy chained. NOTALL COMPUTERS OR 
cludesa'special 3-foot add-on cable and a sinjeendo- OPERATING SYSTEMS SUPPORT ADD-ON'DISK 
sure containingaW inchesterdisk drive, powersupply DRIVES--CHECK WiTH YOUR DEALER FOR DE-

TAILS. Specify either a 120 or 220 volt model. 

ModelNumber Description Suggested Retail Price 

A Corvus disk Interfaci Kitprovides the hardwareand page already include an interface kit for the specified 
software to usea Corvus Winchester disksystem with computer. An additional interface kit can be ordered 
the selected computer.'The price includesa 5-footcable to use the Corvus disk with'a different computer, or a 
and interface card. Software utilitiesand manuals are kit can be used with a Corvus Model 6N, 11N, or 20N 
included. The complete disk systemson the opposite (next page) to convert one of those units into a single

usersystem. 
Model Number Description Suggested Retail Price 
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Flat cables are used toconnect Host Multiplexers to the Master Multiplexer and computer interface cards to 
multiplexers. 

5ia isft 3Oft so ft 
Model Dempincabk~ cable cable cable 

j~OIVJSSOTWARE 

C m ete disk systems and diaik interface kits already include disk software. Individual iteras may be or
d~s listed below. 

Model Number Description Suggested Retail Price 
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Dieblo 620 Prltsr/fbrminal 
Since 1972 when Diablo first intro-
duced dalsywheel printer technology to 
th, wodd, Diablo has always been the 
ppom in the industry. In keeping with 
that tradition, Diablo has once again 
gone into new avenues of firmware and 
hardware design to dwvelop the Diablo 
620 Printer and Tbriminal. The third-
generation 620 is s low-cost, low-speed 
desktop printer/terminal for use with 
word and data processing business 
syet.m and personal computers. Its 
low co..t to own and operate offers 
users an economical means of obtain
ing the letter-quality printing 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 Feed Assembly 

e 	Drop-in printwheels encoded with 
language and pitch Information 

* 	Automatic printwheel code sensing 

These unique features 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 price, the 620 quality has 
not been sacrificed to achieve that low 
cost. The 620 retains the high print 
quality; reliability and maintainability 
for which Diablo products are noted. 

Automatic Prlntwheel Sensing 

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

EFII/ESD Shield 

(top removed) 

AN electronics on 
one easy-access board 

Platen 

font information which the printer firm
waro reads to determine the proper
carrkage motion, ribbon motion and 
hammer energy 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 Prlntwheels 

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 

Pfintwhol Mechanism 

Power Supply 

Ribbon Deck 

IntglaI bottom cover; 
Internl OperationalvWedt wer (n't shown) 

Drive Motor Mode Switches 	 External Control PanelproesCaage 



lntvetloa Inmodal no n... 
tufldge and e pnded eels 

raowe operator ti nd provide 
psr prkn quality and e x tended 

Ribbon cartridge ospe Inand out easily
winout moving priatwheel or access
CovorL 

Encoded printwheel can b13 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 proport;onally spaced printing in 
English and many other languages. 

Now Ribbon'System 
The design of the ribbon cartridge 

andit-mehodin ermtsandhansm 
the ribbon to remain in place during 
printwheel changes, a significant 
improvement over other methods and 
one which will reduce operator time to 

chage rinwhelsrbbo aTh ha 
lifetime of up to 450,000 character 
impressions. 

Lettr.Quality Printing 

The 620 continues in the Diablo tradi-
tion of providing 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 
alignr.-ent of the carriage assembly to 
the platen maintains print registration 
at a high quality. The intensity v~f the 
hammer energy is controlled to provide 
uniform printing of the various charac-
ters. All of these factors combine to 
provide superior print quality and 
extended printwhoel life. 

Modular In Design for 
Reliability and Maintainability 
The Diablo 620 offers high reliability 

quick low-cost maintenance. This 
is accomplished through the use of 
a modular design and simplifiedreuigeltdcss 

ele ctronics. Its single plug-in printed
crutbadcnan l rne n 
interface electronics and is vertically 
positioned to provide ease of access. 
Machine parts are combine idinto 
integral assemblies which are field 
replaceable foi reduced repair down-
time and simplified sparing. Atwo-bolt 
cover permits fast, easy access to 
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 maintenantce 
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 

exressiping edcstes. infcnl 

SytmAcieur
ytmAcietr 

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-4 



face Is compatible with Bell 103Amodems of their equivalent.A 1536-
byte Input print buffer Is standards 


A parallel interface is available as an 
option. 


User Friendly 

The 620 offers many features which 
make it very versatile in a typical word 
processing 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 permits plotting and graph-
ics programs. Host program control via 
escape sequences 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 
self-testing its subsystems. 

Opero r Convenlence 
The 620 Isdesigned for operator conve- 
nience Printwheels can be inserted 

without removing ribbons or access 
covem. With no dials or switches to set,
operator tir ie to replace printwheels is 
greatly reduced. Ribbons also snap in 
and out easily and do not have to be 
removed to replace a printwheel. No 
adjustment for forms thickness is 
necessary. Pushbutton-type control 
switches respond to fingertip touch, 
and the access cover lifts off easily to 
permit quick access to other switches 
under the front cover.The 620 also 
features a high degree of protection 
hor electrostatic discharge. 

Diablo 630 Compatibility
 

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

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

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

Complete Sal 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 Classes A and B EMI 
requirements. This means the 620 is 
acceptable in application environments 
where strict regulations govern elec
tronic frequency interference 

Accea0ories
 

Available paper handling accessories 
include a bidirectional tractor and a 
cut-sheet feeder. 

Diablo Systems Incorporated 
A Xerox Compony 

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

Eastern Roon Western Regon 

1605 Trapelo Road 1510 Trimble Road 
Waltham, MA 02154 San Jose, CA 95131 
(817) 890-6400 (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, IL60010 (214) 234-0885 
(312) 381-3661 

European Offices 

Diablo Systems Ltd. 
19/20 The Broadway 
Regent House 
Woking GU21 5AP 
Surrey, England 
Tele: 048-62-71991 
Telex: 851-850148 

Diablo Systems GmbH 
Riesenfeldstrasse 75 
8000 MOnchen 40 
West Germany 
Tele: (089) 3 51 70 85 
Telex: 841-5212088 

Diablo Systems SARL 
4,Avenue Desfeux 
92100 Boulogne 
France 
Tele: (1)621.64.58 
Telex: 842-200995 

Far/Middle East 
Oceania 
South America 

Diablo Systems Inc. 
24500 Industrial Boulevard 
PO. Box 5003 
Hayward, CA 94545 
(415) 786-5000 
Telex: 910-338596 

gamacI (6w) Printed InU.s& Diablo* and XEROXO are trademarks of XEROX CORPORATION V 
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Diablo now offers a new low-priced bidirectional tractor for * Accepts up to 6-pail forms.
 
continuous forms feeJing. With this tractor, Diablo 620 printers * Bidirectional capability offers additional flexibility to the printer,
 
can feed single or multipart forms in either a forward or reverse including plotting and graphics applications.
 
direction (bidirectional).
 

* Paper tension adjustment. 
Diablo tractors offer many excellent features, such as: * Precision paper positioning adjustment. 

* Specifically designed by Diablo for the Diablo 620. 	 * Handle, a wide variety of paper, 

* Easily installed and removed. 

Specifications 
Physical Dimensions: Forms Capacity:
 
Height: 6.0 in. Width: 3.25 in. to 15.25 in.
 

Width: 22.5 in. Thickness: .0035 in. to .027 in.
 

Depth: 11.0 in. Weight: Up to 24 lb. paper
 

Weight: 4.0 lbs.
 

Diablo Systems Incorporated 
A Xerox Company 

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

Eastern Region Western Region 	 European Offices Far/MIddle East 
Oceania 

1605 Trapeo Road 1510 Trimble Road Diablo Systems Ltd. Diablo Systems SARL South America 
Waltham, MA 02154 San Jose, CA 95131 19/20 The Broadway 4, Avenue Desfeux 
(617) 890-6400 (408) 946-9574 	 Regent House 92100 Boulogne Diablo Systems, Inc. 

Woking GU21 5AP France 24500 Industrial Boulevard 
1145 Bordentown Avenue 360 Maple Avenue Surrey, England Tele: (1)621.64.58 Re. Box 5003 
Parlin, NJ 08859 Torrance, CA 90503 Tele: 048-62-71991 Telex: 842-200995 Hayward, CA 94545 
(201) 727-2357 (213) 328-0351 	 Telex: 851-859148 (415) 786-5000 

Telex: 910-338596 
South Barrington Road 1231 Columbia Drive Diablo Systems GmbH 
Post Office Box 267 Richardson, TX 75081 Riesenfeldstrasse 75 
Barrington, IL60010 (214) 234-0885 8000 MOnchen 40 
(312) 	381-3661 West Germany 

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

90090-01 (6/8211-	 Diablo' and XEROX' are trademarks ot XEROX CORPORATION. 
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The Diablo single-tray cut sheet feeder automatically feeds 9 Designed for a five-year lifetime in normal office
 
single sheets of paper into a Diablo 600-series printer or environment.
 
terminal. The feeder is designed to increase productivity by * Microprocessor provides accurate paper positioning, error
 
eliminating manual feeding of paper. It is operator-installable detection and synchronization.
 
and easy to use.
 

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

" 	Automatically feeds cut sheet paper under control of the o Will accept paper with cleanly punched or drilled holes. 

host. * Host feeder commands can be unique character strings 

* 	 Printed pages art automatically ejected into an output tray. imbedded in the text to be printed or can be escape 
sequences, offering the advantage of feeder integration

" Accommodates both U.S. and European size paper: 8.5 x 11 without host software change, or the opportunity to create 
inches or 8.27 x 11.69 inches, in either portrait or landscape unique feeder control. 
orientation. 

Unit available for Diablo 620,630 and 630 ECS printers.
" 	Feeder Interface Kits for Diablo printers provioe powor and 

control directly from the printer. 	 Service
 
Diablo distributors provide maintenance service for their
 

* 	Individual paper trays enhance paper alignment and reduce customers, either through their own service department or 
misfeeds. One standard 8.5 x 11 inch tray is provided, through a Diablo-selected third party organization. Ask your 
Other sizes are optionally available, distributor or local Diablo sales office for information. 

" 	Installed unit allows easy accessibility of internal printer 
switches, printwheel and ribbon. 

Specifications 
Paper Tray Sizes: Paper Feed: Power:
 
Portrait: 8.5 x 11 in. (standard); 8.27 x Forward: 1/48 in. (.53mm) increments; Supplied by the printer
 
11.69 in. (European) 2.85 in./sec. maximum interface:
 

Landscape: 11 x 8.5 in.; 11.69 x 8.27 in. Reverse: 2 lines maximum at 6 lines/ Requires Feeder Interface Kit for
 
(European) in. format 	 appropriate printer 

Paper Tray Capacity: 	 Physical Dimensions: Temperature and Humidity: 
0.4 in. (approx. 100 sheets 24 lb. bond) Height: 10.0 in. (approx.) Operating: +45 0Fto +105 0F(+70C to 

+400C); 10 to 80% relative humidity,16.0 in.(approx.)Paper Thickness: 	 Width: 
Dnon-condensing0.003 in, to 0.005 in.P rDepth: 20.0 in.approx. (w/tray Storage: -20°F to +135 0F (-290C to 

Paper Weight: inserted) +570C); 0 to 90% relative humidity, 
18 to 24 lb. single sheets 	 Weight: less than 20 lbs. w/tray non-condensing 

Smoothness: 
80 to 250 Sheffield 

Diablo Systems Incorporated 
PO. Box 5003,24500 Industrial Boulevard, Hayward, California 94545 
A Xerox Company 

Authorized Distributor: 

Diablo; XEROX' and ECS'ate irademarks of XEROX CORPORATION.90081-01 (5/82)-d 
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MP/M-S OVERVIEW 

MP/M-86 is a multi-user, multi-tasking operating sys-
tem designed for microcomputers that use the Intel 

8086/8088 microprocessors. 

MP/M-86 is compact and powerful. Ithas a time-tested, 

modular design which includes: 

3 	TMP - (Terminal Message Process), the human 
interface of the system, reads the user's command 
line. 

-, SUP - (SUPervisor) manages the intermodule,
network and user interfaces. SUP includes the 

Command Line Interpreter (CLI), program LOAD 
and program CHAIN. 

I BDOS - (Basic Disk Operating System), the 
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. 

M CIO - (Character Input/Output) handles 
.character devices such as consoles and printers, 
designed for future expansion to support Standard 
I/O. 

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

* 	 XIOS - (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 bytes 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. 

.
 

MP/M-86 FEATURE3 

[ 	 Upward Compatible with CP/M®, MP/M 11T" and 
T M 

CP/M-86
 
" Offers multi-user capability with multi-programming
 

for each user
 
13 Supports up to 16 Logical Drives managing up to
 

512 Megabytes each
 
• Manages up to one megabyte of memory
 
N Supports up to 254 logical character devices such
 

as consoles and printers
 
M Real-time capability
 
a Record and File locking
 
, Date and Time Stamps and Password Protection
 

on Files
 
[]UExtensive error-handling and reporting
 
, Network Compatibility
 

CP/M COMPATIBILITY 

The MP/M-86 file system is upward compatible with 
CP/M 1.4, CP/M 2.2 and CP/M-86 files. All files gener
ated by CP/M systems may be read under MP/M-86. In 
addition, the MP/M-86 file system allows larger files and 
supyjorts file password protection. 
Executable 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 AND FILE I.,X,2, 
File integrity is enhanced with the MP/M-86 extended 
file system. MP/M-86 allows 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 file 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 is 
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 to the 
application program. 
Finally, the read-only mode allows more than one pro
cess to open a file. Attempts to write to a file opened n 
this mode are denied. 

D a 
Copyr.h 1. 
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.. ..7 r = m...f -. M- :,,.n .PASSWORD PROTECTION CH MEMORY MANAGElk' "N 

DIRECTORIES AND FILE MP/M-86 can manage up to one megabyte of RAM.Protection for user files and directcioas ic enhanced This memory may be partitioned at thi6 ime of system
throu-h the optional use of passwords. MP/M-86 allows generation into an arbitrary number of partitions, each a user to assign passwords to files and directory labels. ranging in size from sixteen bytes to one megabyte.Application programs may employ a password checking Memory requests are sp!o-fied on a best-fit basis byprocedure to determine access authorization before forming a M,mnory A!ocition Unit from one or more
opening files. Passwords are encrypted to provide addi- contiguous partitions. Depending on the most common
tional security, applications to be run on th7 MP/M-86 system, the 

system mrn.ager may create many small partitions for
DATE AND TEf STAMPING essentially dynamic memory allocation or a few large
MP/M,86's extended directory entries provide a facility partitionsME V'oy for a traditional fixed-partition model. TheManager module is designed for ease in
for date and time stamping files. Each file may have up to upating as hardware memory management becomes 
two date and time stamps. This feature is controlled by available. 
an attribute in the directory label, which may be set by

the system manager, and provides the ability to auto
matically add date and time of last updat.e and either last MP/M-8 DISPATCHER
access or file creation. The SDIR utility displays date The MP/M-86 Dispatcher, that portion of the Real Time
and time st'rnp information. Monitor which changes the currently executing task, 

requires from 400-600 microseconds to switch tasksMULTI-PROGRAMMING CAPABILITY (5MHZ 8086). This low overhead leads to greater sys-
In addition to mu!ti- user support, MP/ M-86 permits each tem d'hroughpul For real-time applications, the interrupt 
user to detach programs from his or her console, allow- mechanism is disabled for less than 150 microseconds 

during a dispatch. Thus, high priority interrupts may beIng a user to execute multiple programs simultaneous;y. sarviced in a timely fashion.
 
CISK MANAGEMEN 'r
 MULTIPLE PRINT257 AND C,.O ,-,
 
MP/M-86 can support up to 
16 logical drives, eac M2 
containing up to 512 Megabytes, for a maximum of four MP/M-66 supports up to 254 Characar-I/O devices.
 
Gigabytes of on-line storage. Any one file can be up to typically printers and consoles. At the application pro
32 Megabytes in 3ze, with zpace dyn-nicslly allocated gram level, MP/M-86 system calls allow the selection cf
 
and releauad. Each drive has a directory which maps a current console or list device. Additionally, list devices
 
each file's physical locations on the disk. Disk dolinitiun may be assigned dynamically by using the PRINTER
 
tables in thle XIOS translate the logical drive, directory utility.
 
and file structure to the physical characteristics of the 
disk. One physical diet can be treated as one or more it"
logical drives by MP/M-86. MP/M-86 may be transported to a specific 8086/8088 

hafdware environment by tailoring its loider and 
.-: ,, ',*~ ;: :O;, hardwars-dependent module (XIOS). CP/M-86 must 

MP/M-86 can handle errors in three modes: (1) it can first be implemented on the target machine. 
display an error message and termLiate the user's pro- The MP/M Loader (MPMLDR) may be executed undergram; (2) it can display an error message and return to CP/M, or ,o",o.ng reconfiiguration, it may be loaded
the user's program; or (3) it can return to the t'ser's from the systm tracks of the disk by the cold start program without displying an trirror message. In modes loader. The MPMLDR is specialiV configured for a par
(2) and (3) the BDOS returns an error code which may ticular environment by inserting the BIOS code from

be trapped by the application program. The application CP/&1-86 into the MPMLDR BIOS.
 
program can then provide more specific error handling The hardware-dependent module of I;/M-86 (XIOS)

and information. must also be reconfigured. Most of the device handling 

cods, inscluding the Disk Drive Definition tables, may beNETWORK INTERFACE copied from the CP/M-86 BIOS. Once a simole system 
The MP/M-36 SUPervisor was designed with network is running, support for additional consoles, the system
interfacirg in mind. igital Re-sarch's network operat- clock and interrupt-driven devices may be introduced.
in systems are essentially Rosidant System Process.s MP/M-'36 can be loaded and run under the CP/M-86
(RSP). These network interface processes may be debugger (DDT8.'i). A minimum of 128K of memory isincluded in an MP/M-86 system at system generation. required to run MP/M-86 and CP/M-86 with DDT86. 

," ", ' . ". '-, . . - . . . 



MP/M-86 UTILITIES 
ABORT 

The ABORT utility allows a user to terminate a running 
prog ,m. 

ATTACH 
The ATTACH utility attaches a program to a console. 

ASM t h"The latest ver'sion of the CP/M-86 "code-macro" 

assembler, supports most Intel mnemonics. 

CONSOLE 
The CONSOLE utility displays the system consolenumber 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 utility. 

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 file or files. 

ERAO 
The ERAQ utility queries the user for confirmation before 
erasing each specified file. 

MPMSTAT 
The MFMSTAT utility displays the run-time system sta
tus of MP/M-86. 

PIP 
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 o1 ASCII files. Options in PIP allow ;or 
archiving files that have been updated and for moving 
files between different directories. 
PRINTE'( 
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. 

REM(SUP 
The REN utility RENames files.
SDIR 

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

SET 
The SET ,tity allows the se.ting of various file attributes 
and passwords. These attributes include Read-Only, 
SYS (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. 
SUBMIT 
The SUBMIT utility executes files of commands, each of 
which may be a program. 
TOD 
The TOD utility displays or sets the system date and 
time. 
TYPE 
The TYPE utility types the specified ASCII file on the 
console. 
USER
 
The USER utility 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.
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THE MP/M-63 PACKAGE 
MP/M-86 is shipped on two single-sided, single-
density, 8-inch diskettes with an IBM-compatible physi-
cal format. These diskettes contain the following 
machine-readable files: 

Distribution Disk I Distribution Disk 2 

BDOS.MPM ATTACHCMD 
CIO.MPM ABORT.CMD 
CLOCK.RSP ASM86.CMD 
DEBLOCKLIB CONSOLE.CMD 
ECHO.A86 DDT86.CMD 
ECHO.RSP DIR.CMD 
GENDEF.CMD DSKRESET.CMD 
GENSYS.CMD ED.CMD 
LDBDOS.H86 ERA.CMD 
LDBIOS.A86 ERAQ.CMD 
LD3IOS.H86 GENCMD.CMD 
LDMPM.H86MEMIPM
MPM.MYS 

MPMSTAT.CMDPIP.CMD
REN.CMD 

MPMLDR.CMD SDIR.CMD 
MPMSTAT.RSP SET.CMD 
ROM.A86 SHOW.CMD 
RTM.MPM SPOOL.CMD 
SINGLES.DEFSINGLESLIBSUP.MPM 

STAT.CMDSTOPSPLR.CMD 
SUBMIT.CMD 

SYSDAT.LIB TOD.CMD 
SYSDAT.MPM TYPE.CMD 

SYSTEM.LIB 
TMP.A86 
TMP.RSP 
XIOS.A86 
XIOS.MPM 

'YSTE:.AS PERFORMANCE REPORTING 

MP/M-86 is supported by Digital Research's Software 
Performance 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 Research 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. 

DIGITAL RESEARCH-

P.O. Box 579 
Pacific Grove, CA 93950 
40-4-3806 
TWX 9103605001 

HARDWARE R!QUIRENflNTS 

0 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. 

X 64K of RAM 
* CP/M-86 must be implemented on target machine. 

DIGITAL RESEARCH 

Digital Research, Pacific Grove, CA is the leading pro
ducer of microcomputer operating systems and utilities. 
For eight years Digital Research has been involved with 
the design, development and support of microcomputer 
software. The 	

M
single user operating system, CP/M, 

,multi-user MP/M II and software network CP/NET T

form the basis of a family of operating system software 
products spanning 8 and 16 bit microcomputers. Digital 
Research users include over 300,000 systems, 400 
OEMs and 500 independent software houses. 
ORDERING INFORMATION 

Product 	 Order Description 

MP/M-86 System 	 Two 8" single-density, 
single-sided diskettes and 
three manuals. 

MP/M-86 Three manuals: MP/M-86
Documentation User's Guide; MP/M-86 

Programmer's Guide and 
MP/M-86 System Guide. 

CP/M is a registered trademark of Digital Research. The Digital 
Research logo. MP/M-86. MP/M I1.DDT86, CP/NET, ASM86 and 
CP/M-86 are trademarks of Digital Research. 

In. .I 
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Concurrent CP/M-86"
 

Concurrent CP/M-86 FEATURES 

E Virtual Console Environment 
N Compatibility with the CP/M-86" and 

MP/M-86' Operating Systems 
U Manages up to One Megabyte of Memory 
0 Supports Shared Code 
- Manages Files with Date and 

Time Stamps and Password Protection 
0 Real-Time Operating System 

kA VIRTUAL CONSOLE ENVIRONMENT 

Concurrent CP/M- 6 simultaneously maintains several 
independent virtual console environments. Each virtual 

_ console is continuously active, either prompting the 
user for commands to perform or running an application 
program.

Concurrent CP/M-86 OVERVIEW pormThe physical console can be logically mapped to any 
Concurrent CP/M-86 is a single-user, multi-tasking virtual console by a single function key, directing 
operating system, designed for microcomputers that keyboard input to the task owning the virtual console 
use the Intel 8086/8088 based microprocessors. Con- and displaying its screen output. One virtual console is 
currency meanstheusercanaccomplishseveraltasks always mapped to the physical console and is ihe 
at the same time; one task need not complete before foreground console. The remaining virtual consoles do 
another starts. Concurrent CP/M-86 increases not have access to the physical console and are 
user productivity and hardware efficiency by utilizing background consoles. By pressing a function key, the 
the time that single-user operating systems lose to I/O current foreground console is switched with the selected 
bound processes. Multiple list devices are supported, background console. In a typical installation, 4 to 10 
with up to 16 drives managing up to 512 Megabytes function keys on the console keyboard represent sep
each. File integrity is insured under Concurrent CP/M- arate virtual consoles. Consoles can be switched at any 
86 with the Record and File Locking functions. Protection time, while the operating system or application program 
for user files and directories is enhanced through the awaits operator input, or while an application program is 
optional use of passwords. Concirrent CP/M-86features executing. A task running on a virtual console does not 
can be used to monitor real-time events. Process suspend execution when it is in the background. but 
synchronization and communication are supported under continues to operate in parallel with other tasks. 
Concurrent CP/M-86 by queues.Two principel functions of a multi-tasking operating Background virtual consoles operate in two different aw re fncthes wt whitaskg arering modes, dynamic and buffered. In dynamic mode 
system are the ease with which tasks are run inthe Concurrent CP/M-86 updates a buffer, a screen image 
background and the ability to examine the results of a in RAM, as each character is received. When reselected 
background task; Concurrent CP/M-86 accomplishes this screen image is displayed on the console. The 
both with one keystroke. The Concurrent CP/M-86 effect of the function keys in dynamic mode is similar to 
extensions to the familiar CP/ M user interface are few turning one's chair from one physical console to another. 
and easy to master. 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 
transmilted to the console until the file is empty. The 
operator sees all output generated since that task was 
last viewed: nothing is lost. 

Copyright .1982b Di itaResearch. 
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CONCURRENT SYSTEM 

COMPATIB&LITY 
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 
can be 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 syster 

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 share 

reentrant code. Disk load time and memory requirementz 
are reduced when running several copies of the sarre 
task. The user can start a word processing program , 
one virtual console, then switch to another vrtua 
console and invoke the same program. The secorc 
invocation only loads the initialialized data sections " 
the word processor. When both invocations of the wore 
processor terminate, the code section remains inmemor,. 
and subseqUent 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 file car 
have two date and time stamps. This feature is controlle: 
by an attribute in the directory label, which can be set t. 
the system manager, and automatically adds the date 
and time of creation and either the date and time of last 
access or update. The SDIR utility displays date an:: 
time stamp information. 



PASSWORD PROTECTION ON 
DIRECTORIES AND FILES 
Protection for user files and directories 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 
anDescribed below are the modules in 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 on 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 located 
anywhere within the 8086/8088 address space. 

0 Supervisor (SUP) - manages the intermodule and 
user interfaces (4K) 

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

N	Memory Manager (MEM) - supports the megabyte 
address space of the 8086/8088 processors (3K) 

" 	Character I/O (CIO) - handles screen I/O and list 
output, assigns ownership of character-oriented I/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 tne above 
modules (Approximately 11 KO) 

- the part of• eXtended Input/Out,-ut System (XIOS) 
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)
 

N PIN RSP (Physical Input Resident System Process) 
- handles characters input from keyboard, controls 
virtual screen switching, implements type ahead and 
live keyboard (3K) 

N 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, 1 K data area per virtual console) 

U Terminal Message Process (TMP) - the human 

interface, reads the user's command line. Modifiable 
by the OEM (3K) 

U 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 XlOS. 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 BIOS. 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 CP/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 virtoial console. The user can change the 
background mode to dynamic or buffered and can 
change the maximum file size for buffered mode. 



Concurrent CP/M-SG PACKAGE 
Concurrent CP/M-86 is shipped on two 8-inch single-
sided, single-density diskettes. 

SOFTWARE PERFORMANCE 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 associated with Concurrent CP/M-86. Users 
are provided with SPR forms which serve as a 
communications device to inform the Digital Research 
Product Support staff of user-identified problems. 

HARDWARE REQUIREMENTS 
N 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. 

0- DIGITAL RESEARCH-

P.O. Box 579
 
Pacific Grove, CA 93950
 
4O,3-&49-30t-6 
TWX 9103805001 

DIGITAL RESEARCH 
Digital Research, Pacific Grove, CA is the leading 
producer of microcomputer operating systems,
languages and utilitiesfor8- and 16-bit microcomputers. 
For eight years, Digital Research has been involved with 
the design, development 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 compatible 
software products. Digital Research users include over 
350,000 systems, 500 OEMs and 600 independent 
software houses. 

ORDERING INFORMATION 

Product Order Description 
Concurrent CP/M-86 Two 8" single-
System density, single

sided diskettes and 
Concurrent CP/M-86 
documentation. 

Concurrent CP/M-86 	 Three manuals: 
Documentation 	 Concurrent CP/M-86 

User's Guide, 
Programmer's Guide:and 
System Guide. 

Note: The information set forth inthis Product Brief isdescriptive oniy
For detailed specifications consult the DRI technical manual for t".
product. 

CP/M is a registered trademarks of Digital Research Concurre-' 
CP/M-86. CP/M-86, MP/M-86 and the Digital Research logo a
trademarks of Digital Research.
 

Copyright 4 1982 by Digital Research.
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CP/OS a P/M.'compatible operating system 
-designed to perform file 10 across anetwork. CP/NOS 

doperateswithither the Intel 8080/8085 orSZiloZ-80 
microprocessors. Local disk drives'amenot supported 

This reduces,c 	 s andtheioverall memory requir
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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 staff of 
user-identified problems. 

C OPS /S c N 

Intelligent Terminals 

Multi-drop network, like Disk storage shared 
eeLCrnet. etc by all CP/NOS systems 

M/_1industry 

Pner -


Secondary 

s[erver
 

MP/M 1 Intelligent Terminals 

Dik eveOP/NOS 
ActiveRS.ub2 CP'NOS
I-saetwork 
using RS-232 nCP/NOS 

CP/ NOSCP 
Printer iisk 

CP/M 
CP/NET Local Disk Drives 

aDIGITAL RESEARCH" 
P.O. Box 579
 
Pacific Grove. CA 93950
 
406649-3896 
TWX 9103605001 

An Intel 8080/8085 or Zilog Z-80 microprocessor. 
i ,Kof ROM is suggested for CP/NOS inastandalone 

operation, although downloading from a network 
server is possible. 

I At least 16K RAM, with 60K allowed when u5ing a 4K 
ROM. 

0 An MP/M IIsystem with 48K of RAM. 

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 

software. Digital Research's operating systems a,'e the 
standard. Digital Research's languages and 

productivity tools are designed for ,he professional pro
grammer writing commercial software packages. To

p gether, they form a family of compatible software pro
ducts. Digital Research users include over 600,000 
systems, 700 OEMs and 600 independent software 
houses. 

Product Order Description 

System Two 8" single-density 
single-sided diskettes and 

documentation. 
c P/NOS Documentation CP/NET User's Guide and 

/NOS addendum. 

NOTE: The information set forth in this product brief is descriptive 
only.For detailed specifications,consult the DRt 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-86 FEATURES 

" Memory Space Efficient - Resides in 12K Bytes 
Anags up to 18MByte RAMonsystems. 
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" 	Allows multiple programs in memory 
* 	Cross Development Tools for customization on 

CP/M® based 8-bit systems 
" Compatible with CP/M 
" File Structure compatible with CP/M for 8-bit 

systems 
" Allows non-contiguous physical memory areas 

" 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: 

-
The Command Console Processor (CCP) the 

" 
human interface of the operating system that 

parses and executes user's commands. 


" 	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. 

" 	The Basic Input/Output System (BIOS) - the 

physical, variant portion of the operating system 

that contains the system-dependent input/output 

device handlers. 


CP/M-86 is small, residing in about 12K bytes of 
memory. Its 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 it is com
pact, CP/M-86 can give application programs the full 

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, 8035 and Z-80® based 
microcomputer systems. This simplifies conversions of 
software developed to run under CP/M to 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 

The program interface is also unchanged 
calls 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 prodecessors. 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 to 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 programs starting at 
location 100H and stores the default buffers and file 
control blocks in the base page of meiiiory. This execu
tion environment allows code and data segments 'cj 

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 can reach 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 BIOS translate this 
logical drive, directory and file structure to the physical 
characteristics of the disk. This file system is identical to 
the file system of CP/M 2. 

Copyrgnt I 1981 By Dgifai Resea,'c 



MEMORY MANAGEMENT 	 The primary software cross development tools consist 

of an assembler, ASM-86 and a utility, GENCMD both 
CP/M-86 is extremely flexible because it can reside 

-n 
anywhere in memory. Plus, it is very simple to relocate. 	 will run on an 8-bit CP/M system. Using these tool 

an 8-bit system, th,3 programmer can assemble the 
Sn the command file header and BIOS 

comm 	 for BIOS program and generate a loadable objectSimple changes CP/th aneeaton 	 custom 
memoury ,nt place CP/M-86 at a new location for file that will run on the target system. This process can 
subsequent system loads. save time and money. 

Through a user-defined memory configuration table, 
CP/M-86 manages non-contiguous memory locations. CUSTOMIZATION 
CP/M-86 allows multiple programs to reside in memory For ease in transporting CP/M-86 to a specific hard
simultaneously. This provides facilities for background ware environment, all hardware dependent code is 
tasks. Also, a t:3nsient program may load additional located in one module, the BIOS (Basic lItput/Output 
programs for execution under its own control. These System). The BIOS module manages the hardware per
multiple programs may use non-contiguous memory pheral devices. 
areas. t;P/M-86 keeps track of the order in which pro
g.rams are loaded and, if an abort command is entered, Digital Research ships CP/M-86 configured for the Intel 
discontinues execution of the program most recently 8612 Single Board Computer with SBC 204 Disk Con

on a different system. aactivated. troller. To bring up CP/M-86 
CP/M-86 is also sophisticated in its handling of user custom BIOS module must be tailored to the specific 
mPmory. Language procesnrs may specify up to eight 	 hardware environment, which usually includes a con

sole, disk drives, a RAM memory configuration and aindependent program units. When the GENCMD utility 
uits Whn te GECMDutiity hard-copy Itt.~ing device. The coistom BIOS must supindeendnt rogam 

prepares a memory image file, it bu;lds a fileheader that 
speceies the application's memory requirements for port a standard set of I/O primitives on which the BDOS 
each independent unit, including segment information, depends. Some of the standard primitives are: 
and a minimum and maximum buffer size. CP/M-86 N Console Status 
uses this header information to allocate memcry for the 2 Console In 
program to be loaded. An executing program may E Console. Out 
request additional buffer space from CP/M-86 durirg N List Out 
execution. Memory space al'ocated to the operating 0 Select Drive 
system, to hackground tasks, or to buffer space for the S i Track 
executing program need not be contiguous with the N Set Sector 
memory occupied by the executing pwogram. 0 Retd Sector 

Because 8086 programs are so easy to relocate,depen-	 U Write Sector 

dence on absolute addresses. is b;en minimizc-d. For U Return Memory Descriptor Table Address 

example, CP/M-8W uses a reserved software intarrupt Custom code for these and other requirdJprimitives can 

for systom entry. To make a call for system servicao, an haNd!e most application hprdwb(e, but must accept and 
return the appropriate values to the BOOS through aapplication program need only place the required call 

parametrs in the appropriate re~isters and execute the standard subroutine call and return. 

8006 instruction, INT 224. Control passes to the operat- To simplify the preparation of a custom BIOS. Digital 
ing system, ,r,;hich performs the requested service and Research supplies a source listing of a working BIOS, a 
then returns control to the calling program. Intel Corpo- skeleton for a custom BIOS module, and powerful utility 
ration has reserved the -nntruction INT 224 specifically programs that aflow users to develop amodule on either 
for CP/M-86 and its applications programs. 	 an 8-bit or 16-bit machine. The CP/M-86 assembler. 

MAIM-86 T ,and two other utility programs, GENCM} Dand 
GENDEF, are supplied in two forms on the distribution 

CROSS DEVELOPMENT TOOLS 	 disk: one to -perate under CP/M-86 and the other to 
operate under CP/M for use on Z-.09 and 8080 sys-

To assist OEM's wishing to bring up CP/M-36 on a tems. Users ca.n develop CP/M-86 on an existing 8-bit 
specific inrdware device, Digital Research provides a CP/M system, reducing development time and cost. 
set 0 develooment tools which reside on a CP/M based 

Once a custom module has been prepared, it is easy to
8-bi, 7-80, 8080 or 8085 system and may be used to 

add to the invariant modules of CP/M-86. To do this. the
deve;,p a version of CP/M-86 to be loaded on a target 
system. Thus, users taking advante.e of these develop- user must concatenate the module with the invariant 

rl nt to.ls are spqred the expense of obtaining a 16-bit files, then build a memory image file with the GENCMD 
utility. The .CMD file that results may then be loaded and

microcomputer development vehicle, 
executed. 



BASIC I/O SYSTEM (IOS) ORGANIZATION 

The distribution version of CP/M-86 is oet up for opera- 
tion with the Intel SBC 86/12 microprocessor and an 
Intel 204 diskette controller. Ail hardware dependenciesare hoeve, cncetraedn sbrotins wicharearehowver conentalein ubruties wichare
collectively referred to a the Basic I/O System, orBIOS. A CP/M-86 system implementr can modify
these subroutines to tailor CP/M-86 to fit nearly any
8086 or 8088 operating environment. 

The BIOS portion of CP/M-86 resides in the topmost 
portion of the operating system (highest addresses), andtakes the following general form: 

CS, DS, ES, SS: 

Console 
Command 
Processor 

and 

BasicDisk 

Operating 
System 

_The 

CS +2500H: BIOS Jump Vector 

S+253!H: 
CS +module 

BIOS Entry Points 

BIOS: 
Disk 
Parameter 
Tables 

Uninitialized 

Scratch RAM 


PROM LOADER 

For users who have the ISBC 8612 hardware configura-
tion, Digital Research can optionally provide a PROM 
Loader. This firmware brings the CP/M-86 loader into 
the system and sets up the hardware to initialize 
CP/M-86. 

UTILITIES 

CP/M-86 is supplied with 8 powerful utilities: 

PIPThe Peripheral Interchange Program provides file
transfer between devices and disk files and performstase ewe eie n ikflsadprom
various reformatting and concatenation functions. For
matting options include parity-bit removal, case conver
sion, Intel "hex" file validation, subfile extraction, tabexpansion, line number generation and pagination. 

EDThe CP/M-86 Text Editor allows creation and modifica
tion of ASCII 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 wnh a single command 
line. 

ASM46 
The CP/M-86 Assembler is a fast 8086 assembler using
standard Intel mnemonics. ASM-86 also allows users to 

define unique inr'ructions with its code-macro facility.
ASM-86 is supplied in two forms: an 8086 cross assem
bier designed to run under CP/M on an 8-bit system and 

and 8086 assembler designed to run under CP/M-86. 

DDT-4 
CP/M-86 Dynamic Debugging Tool allows 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 

that lets users patch and display memory in 
assembler mnemonic 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. 
S"TAT 
The STAT utility alters and displays I/O 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 OH86 utility. LMCMD processes 
Intel L-module files resulting from the standard Intel 
LOC86 Object Code Relocator Utility. 



THE CP/M-S PACKAGE 

CP/M-86 is shipped on two single-sided,single-density, 
8-Inch floppy disks in IBM compatible format. These 
disks contain the following machine-readable files: 

CPM.SYSion Disk I 
CPMD.CSLOADER.CMD 

DDT86.CMD 
STAT.CMD 
SUBMIT.CMD 
PIP.CMD 
GENCMD.CMD 
LDCOPY.CMD 
ED.CMD 
GENDEF.CMD 
ASM86.CMD 
CPM.H86 
LDBDOS.H86 
LDBIOS.H86 
LDCPM.H86 
GENDEF.COM 
GENCMD.COM 
ASM86.COM 

Distibuion Disk 2 
RCM.A86 
BIOS.A86 
CBIOS.A86 
RANDOM.A86 
LDCPM.A86 
DEBLOCK.LIB 

SINGLES.DEF 

The CP/M-86 package includes full documentation for 

the product. Documentation is also available separately. 
A CP/M-86 PROM loader is available for the Intel 8612 
Single Board Computer. 

1DIGIfAL RESEARC" 
P.O. Box 579
 
Pacific Grove, CA 93950
 
40S-649-3M 
TWX 910360 5001 

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: 

n An Intel 8086 or 8088 CPU 
s At least 56K of RAM 
m One to sixteen disk drives of up to 8 megabytes 

each 
n 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 
involved with the design, development, and support of 
microcomputer software. The single user operating sys-

Ttem, CP/M, multiuser MP/M and software network, 
CP/NET", form the basis of a family of operating system 
software prGducts spannirng 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, 
Guide and CP/M users 
Guide. 

CP/M-86 	 PROM for use on an 8612 
Development PROM 	 Single Board Computer. 

CP/M is a registered trademark ot Digital Research. Inc. MP/M 
CP/NET, CP/M-86. ASM-86 and DDT-86 are trademarks of Digital 
Research, Inc, Z-80 is a registered trademark of Zilog. e, 

http:ASM86.COM
http:GENCMD.COM
http:GENDEF.COM


Comparison -Of CP/M"2.2
 
and CP/M Plus'" Banked And Non-banked
 

Hardware supported 
8080, Z-600, or equivalent 
Banked RAM 
Minimum SAM 
TPA size (assuming 2K BIOS) 
Maximum number of drives 
Maximum capacity per drive (in Mb) 
Maximum file size (in Mb) 

Performance 
Hashed directory access 
LRU record buffering 
Multi-sector disk reads and writes 
OS reloaded on warm boot 

User Interface 
Time and date stamps on files 
Automatic disketli. login 
HELP facility 
System utilities prompt for missing arguments 
Console I/O redirection 
User profile initiated at system boot 
Multiple system commands on one line 
Line editing of conscle buffer input 
Multiple drive file searches 
System files on USER 0 available to all USER #'s 

Appl&2tlon program Interface 
Application program may trap system errors 
Drive free space system function 
Truncate file syatem function 
Program chain system function 
Time and date accessible through system function 
Direct BIOS calls through system function 
Program and overlay loading as system function 
System Control Block 
I/O Byte 
Multiple device input and output 
Resident System Extensions 

Mle system compatibility 
CP/M 2.2 files 
MP/M [Ifile password protection 

System Implementation 
Blocking and deblocking code in BIOS 
Linkable BIOS 
System generation utility 

CP/M Plus CP/M Plus CP/VI 2.2 
banked non- non
system banked banked 

system system 

yes yes yes 
yes no no 
96K 64K 20K 
62K 54K 58K 
16 16 16 
512 512 8 
32 32 8 

yes yes no 
yes no no 
yes yes no 
no no yes 

yes yes no 
yes yes no 
yes yes no 
yes yes no 
yes yes no 
yes yes no 
yes yes no 
yes no no 
yes yes no 
yes yes no 

yes yes no 
yes yes no 
yes yes no 
yes yes no 
yes yes no 
yes yes no 
yes yes no 
yes yes no 
no no yes 
yes yes no 
yes yes no 

yes yes yes 
yes no no 

no no yes 
yes yes no 
yes yes no 



Access ManagerTM
 

Access Manager" OVERVIEW 
Access Manager is a versatile file access method for 
CP/MO and MP/M IITM systems. A compatible file 

all of Digital Research'saccessing method across 
compiled languages, Access Manager interfaces mul
tiple languages to acommon 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 key a separate index file is maintained. Access 
Manager supports logical record lengths defined 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. 

ge **rw 

Access Manager FEATURES 
0 Indexed Access to Data Records 
E B-Tree Index Structure 
* Multi-User Support 
* Automatic Reclaiming of Disk Space 
0 Efficient Memory Utilization 
N 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 the 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 multi
way tree structure. The index files never needs to be 
reorganized when data is inserted or deleted. The bal
anced structure ensures the mTinimum 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 SUPIN'dT 
Access Manager works with the MP/M II operating 
system to provide data file and data record looking. 
Access Manager provides a system resident process to 
handle all index and data file accessing in 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 sheired file lock.This 
is used to block an exclusive file lock when a file is 
already in use. When multiple users are allowqd to 
access a data file, there are two levels of lockii g that 
may be used with a given record in the data file. A record 
may be locked so that other ucers may read the record 
but not change it.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 eight 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 at the 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 
an index 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 requirement:, are dif-
ferent for single-user and multi-user systems. The single-
user library components are: 

* Language Interface 0.6k 
" Adding Key Values 1.5k 
imDeleting Key Values 1.8k 
* 	Opening, Closing and Searching 

Index Files 4.7k 
* 	Accessing Data Files 2.6k
* 	 Index File Buffer Area (minimum) 0.6k

TO le r 	 11.8k 

Multi-user operation requires 2k of user memory, as well 
as 16.4k in a separate shared resident system process 
and 4.5k of shared buffer 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 handling of data files as well as index files is defined 
by Access Manager. Special interfaces are provided to 
interface each language with Access Manager. 

Access Manager DESI,1 SPECIFICATIONS 
Access Manager has the following design specifications: 

0 Maximum key value length is 48 bytes 
U Maximum index file size is 8 megabytes 
N Data record numbers are limited to 4 bytes of binary 
• 	 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: 

U The maximum data file size is 8 megabytes 
I Twenty data files may be open at one time 
U Ten index files may be open at one time 
a Eighteen disk buffers may be requested 

When operating under MP/M IIAccess Manager in
cludes the following design specifications: 
U The maximum data file size is 32 megabytes 
M Forty data files may be open at one time 
U Forty index files may be open at one time 
N 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 vi: an ERRCOD function. Any errors disco
vered by Access Manager will set an error code and 
return it to the el.ecuting program. 
A lock 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 DATA FILE ACCESSING ROUTINES 

Access Manager provides a comprehensive set of rou- Modifying, adding or deleting data records from data 

tines to access index file information. Calls made to the files are accomplished by calling routines in the Access 
run-time system allows programs to traverse the index Manager run-time library. These routines allow pro

grams to open, close or erase data files. Forced updatesfile in sequential order or reverse order. A program can 
scan the index for an exact match on a key, or a key to disk can also be accomplished whenever it is neces

value equal to or greater than the requested key, or the sary to guarantee data file integrity. Routines are pro
previous key value. Requesting information about the vided to determine the size of data files and the number 
first, last or next available entry in the index file is availa- of data records in adata file. Access Manager uses four 
ble with a single subroutine call to the run-time system. byte pointers for each data record. The high order two 
Inaddition, routines are provided to add new key values, bytes are accessible and can be modified to allow mul

delete existing key values in the index file or update tiple volume data file support. 
existing index pointers. Data records are accessed by using the Data Record 

Number returned from the index handling routines. DataRoutines are provided to determine the number of index 

key values which are available to the program. The records can be read, written, reread for subsequent 
ability to force an index file to update to dislk after each reuse. The next available Data Record Number in the 
update exists. Index file maintenance routines to open, data file is available when adding to the data file. Setting 
close, save and delete index files are all available under and releasing file and record locks are handled through 
program control. the data file handling routines. 

ACCESSING A RE1,ORD BY KEY INDEX FILE STRUCTURE 

No Application 
Program 

Data File index FileIndex File
S Itructures 

Data Record Data File 



Access Manager PACKAGE 
Access Manager 1§ shipped ontwo8-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 to 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 problems. 

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. 

DIGITAL RESEARCH 
P.O. Box 579 
Pacific Grove, CA 93950 
406-649-3898 
TWX 91C3605001 

HARDWARE REQUIR5MENTS 
N Operates with either the CP/M or MP/M IIoperating 

systems. 
N An Intel 8080/8085 or Zilog Z-808 microprocessor. 
N Aminimum of 48k bytes of random access memory is 

required. 
U 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';, .-ierating 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.
 

ORDERING 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 trademark of Digital Research. The Digital 
Research logo, MP/M II,and Access Manager are trademarks of 
Digital Research. 

Z-80 isa registered trademark of Zilog. 

NOTE: The information set forth in this Product Brief is descriptive 
only. For detailed specifications, consult the DRI technical manual for 
the ptoduct. 

6/82 Printed in the United States 
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IBM PERSONAL COMPUTER FACT SHEET
 

System Unit
 

Size: Width 	- 20", Depth - 16"t Neight - 5.5"
 

Weightg 	 Witiout diskette drive - 21 lbs.
 
With one drive - 25 lbs.
 
With two drives - 28 ls.
 

Electrical: 	 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:
 

EeyL3ard 	for data and text entry
 
Cassette player jack for cassette attachment
 
Five expansion slots for additional memory and
 
display, printer, communications and game adaptors
 
Built-in speaker for musicil programming
 
Power-on automat!c self-test of system components
 
BASIC language tnterpreter, 16K memory
 

Keyboard
 

Size3 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 and connected by six-foot
 
cable for flexibility
 
hl keys automatically repeat
 

(more)
 



Matrix Printer
 

- 15", Height - 4"
Size: Width - 16", Depth 


Weight: 12.5 lbs.
 

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 - 150, Depth - 14", Height - 11"
 

Weight: 17 Ibs.
 

Display 	Functions:
 

25 lines of 80 characters on 11 " screen
 
Underlin.ng, 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 5h" 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)
 

http:Underlin.ng
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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
 
The advanced
of day and communications capabilities to the system. 


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 O2erating 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 mnrdifications.
 

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.
 
VisiCaic has vertical or horizontal scrolling, easy cursor
 
movement and the ability to vary formats.
 

(more)
 

http:SOFTWf.RE
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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" instructionb 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
 

use
set of "prompts" allows inexperienced operators to make full 

of the system with minimal instruction.
 

Accounts Payable keeps track of current and old accounts,
 
incorporating programs to maintain a complete record for each
 

It also will
vendor and determines vouchers to pay by due date. 

automatically print payment checks and maintain a check register.
 

EasyWriter* is a versatile, easy-to-use application
 
that lets 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
 

The simple text entry and text editor are combined
appended. 

with the flexibility of formatting to allow users with varied
 
skill levels, from hobbyist to typist, to be productive quickly.
 

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 to access external data
 
like Dow Jones News/Retrieval* and THE SOURCE* for information
 

To enhance this communiand to communicate with other computers. 

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 Serrice - 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
 

TGM0O81281
 



IB:'-A210D System w/16K, no drive $1265.00 

I:-A2llD2/)1,"D System one drive 2235.00" 

i :: A d-on -..e7.ory 90.00 

i::.-DI 29U 321. Add,-on meJ:ory 325.00 

iBD-BI30U 641. Add-on .,emory 540.00 

r 4C 75U:: ,onitor/ Parallel Printer 
A.apter Interface 335.00 

I:.,-CI56U Color i1.onitor Adapter Interface 300.00 

.i5:-C!57U Parallel Printer A2apter Interface 150.00 

I-!:-Ci&&U Disk Drive ?2aotr .aro 220.00 

12::-c!59U 
!5"l:--C!6oU 

Serial As;::chronous Adapter Interface 
Game Control .vapter Interface 

150.00 
55.00 

IB4-E200D N4onochrome Display Green 345.00 

IB,',-E201D Matrix Printer, 00 z's 755.00 

IB:'-F42U Disk Drive w/o Adapter 57.0.00 

IB.-H344U 11atrix Printer Stand 55.00 

IBl-iT1592 DOS and Basic Extension 40.00" 

IB::-KI593 Pascal Compiler 300.00

T3!!-KIS"4 Asynchronous Communications Support 40.00 

I-1-1595 Visicalc 200.00 , 

IB'*:-K1596 Easywriter 175.00 

IBI:-K1597 Adventure 30.00 

IBl-K1598 General Ledger Peachtree 595.00 

IBI-K1599 Accounts Receivable Peachtree 595.00 

IB!-I600 Accounts Payable Peachtree 595.00 

IE,'.-R,0097 Parallel Printer Cable 55.00 

RF !:odulator 29.95 





Nestar's PLAN forcom lete
 
information handliig.
 

To make the concept of Community Microcom- 45 megabyte streaming tape drives. The File Server
puting work. Nestar has developed PLAN 4000' our supports a wide variety of popular operating systems
third-generation Personal Local Area Network. PLAN in the workstations, extensive file management utili 4000 unites Apple I. Apple ///.and IBM Personal ilies, and some of the most comprehensive securityComputers with other system elements to form a options in the business. 
complete. flexible information system. Complete printin faciltiesThe system's baseband. token-passing protocol
approach makes PLAN 4000 low cost and contention- Spooled system printing can be distributed usingfree. The system follows the structure of the ISO multiple Print Servers. Each Print Server can supporta 	 seven-layer model and implements layers one and as many as six printers of almost any type. Several 
two of the ARCnet T standards and layers three and

four of the Ethernet"' standards. The
result is ease of interconnections and -- i: l i 
adaptation of existing systems and soft- a* 	 ware. Transmission rates of 2.5 mega
bits/second make PLAN 4000 fast
 
enough for the 16 and 32 bit workstations
 
of the future. And Nestar's extensive
 
field-proven software makes it powerful

and reliable. As many as 255 personal 
 Sever 
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 

TM 	 Sererr
MESSENGER' electronic mail program, allows com
munity members to exchange files and messages
 
between their workstations and other Nestar PLAN 
 PLAN 4000 sys
4000 systems or remote workstations. A 3270 Emula- terns can sharetor Server gives each workstation the best features of
 
an IBM 3270. A 3780 Emulator Server gives you batch- one Print Server.
 

ful pwerofmodeaccss o te n IB manfrme.Files to be printed can bemode access to the full power of an IBM mainframe. queued, and you can specify printing priority, docu-
A Gateway Server permits real-time access to other ment appearance, the number of copies to be
 
Nestar networks. A Telex Server allowing access to pnted,and much more.

Telex lines from each workstation is also available.


Many more communications servers are now How to plan for our PLAN.being developed. Call or write us today. We'll send you complete
COmll te file handlingspecifications on our PLAN 4000 System. 

The File Server handles all access to shared mass 
storage and system backup. Each File Server can sUp- MLlr 

port up to 548 megabytes of formatted storage on 60 ,,3l,
and 137 megabyte hard disks. By using multiple File TI41W riV So for
Servers. storage capacity can be expanded virtually,miz:'initely.System backup isprovided through 20 or IIIfi.[Iry "- ri i 



0l
) 

0 

v 
--

z 
n 

(n
| 

I 
S

-
a

"V
 "

 
0 

* 
I 

I

0 

C
U

 
I'
 



-
-

~
 

~
 

. 
~

 
4
 

~

 

~
 

~
 

_
_
_
_
_
_
_
_
_
 

.,
-~

. 

4, 
J
 

.-
--

--
--

--
;

* 

-*
 

4
 

.-
~

-~
**

~
-,

 .
~

 
v
-<

."
~

:~
~

&
;~

.V
, 

'-s
r 

~
~

 

~
 

~
 

~
-

b'*
' 

It IQ
IJI 

iI~
tj

~
'*

~
 

-~
 

ff11
11jk

 j"I~
lqii

ItiiI
 bil

k: 
~%

i~~I
if I

s
 

II 
I~'

jfi4
III

 j
)~

, 

~
 

.~
 

d
 

~
 

~
 

*.
-~

A
, 

A 1
S

~
 

~ 

~
 

~
* 

*.
~

-~
f.
A

-.
 

~*
'q

-~
t 

t 

II
I 

~
 

~ 
t. 

1*
.~

PI
F 

~
 

I 
~

 

h
E

W
 

~
4

6
~

 
if 

~

~J 1
~ 

R
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--


-4
 

U
 

--
A

--
~

--
.-



-.
--


4
 

~
 

--
'

;-
Y

. 
Ia

 
--

~
, 

~r
hq

 

~
-

--
--

;-
4
 

->
-

--
' 

~
 

.-
. 

~
 

--
A

X
~

j~
.4

 
-

.~
1
. 

-
-b

-.
 ~

4
4

4
~

 

~
4
4
-~

)4
I~



4
 

-.~
 

-

1
 



SYSTEM OVERVIEW
 

Nestar's PLAN 40001m (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. 

Him VA
 



NETWORK TECHNOLOGY 
The PLA.' 4000w 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-
ternationalStandards Organiza-
tion's seven layers of network 
architecture. 

Staoons 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 IM.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 
manrer 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 
inthe same building or different 
buildings clustered together. 

ALID'" is the device through which 
a group of workstations connect to 
the network. This connection is 
made via coaxial cable which runs 
betw,,,en each workstation and its 
associated 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. Inthe simplest con-
figuration, there isone 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. 

WorkstationConnection 
to Network 
Coaxial cable is used as the,: 
nection medium. Each statior 
connected to the network via:: 
Network Interface Card that r, 
into a slot in the workstation. 
cabling, LIDs and the Networ
terface Card comprise thelc. 
and electrical interface betwcE
user workstations and the F:e 
ver. The Network Interface C&
transmit a baseband signal. 

Access Scheme 
Access to the network iscor' 
by a token passing protoco 
by a station cannot transmit 
it has possession of the "toke 
The token ispassed from on, 
tion to the next higher addres 
tion in a "logical" ring, regar2 
of its physical location. This 
ina contention free network 
station must be inpossessio"
the token before it can transt, 



Typical PLAN 4000 Network Configuration 

SERVERS 

Nestar believes in a "systems" 
approach to networking. Not only 
should the hardware be suppied, 
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. 

File 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
Lo print a file on a sharedprinter, 
By means of a simple menu, users 
can controlformat, number of cop-
,es, priority, specific printer or 

3.Pecific 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 andlor data 
with mainframes and minicomput-
,rs that support the 3780 bisync 

protocols. 
Gateway Server 

The Gateway Server permits real-
time access to other networks. 
Mult pie networks, locally inter-
connected, can directly access 
each others' facilities,
TELEX ,.erver 
TaCAS 
Used in conjunction with the
MESSENGER, Nestar's electronic 
mail program, this server allows us-
ers to conveniently communicate 

messages to TELEXITWX stations 
throughout the world from their per
sonal workstations. 

ELECTRONIC MAIL 
The MESSENGER is an applica
tion program that allows a user to 
"send"messages 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 
II user may choose DOS, Apple 
Pascal System or CPIM,the Apple 
I 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
(dealers, OEMs and RC erviceers and third party organizations 

Company). In addition, product
support in Europe is handled 
by Zynar Ltd. 
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PRINT SERVER 

.LjJ
 

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 nay 
be connected to a single network, 

Individual workstations no longer 
need their own printers. Users can
"queue" the request for a file 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 default values for 
thzse parameters. making the Print 
Server easy to use. Application 
programs can spool print files. 

The Print Server prIcesses 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. 
Because the Print Server creates a 
shared system resource, sub
stantial cost efhciencies are in-
troduced 

As with all Nestar software, the 
Print Server is integrated into a 
PLAN 4000 syste4 to create a total 
workstation environment for the 
community of users. 

Fetums 

0 Each server can support up to 6 
printers 

[ Serves one of several networks 
0 Network can supportmultiple 
print serers
 

-User specitj,' priorities, num. 
ber of copies. pt,.- er and printer 
setup parameters (paper. etc.) 

0 Requires password before it will 
pnnt protected file 

0 Ment, or apfrcation drien 
0 Integrates with MESSENGER 
Electronic Mait for hardcopy 

0 Integrates with FILE TRWSFER 
SERVER for internetwork con
municaton 

K" 4W
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N 
IBM PERSONAL COMPUTER
 
NETWORK INTERFACE CARD
 

_ 

A Nestar Networh Interface Card 
connects the IBM'PC to the PLAN400sseu cr t4 000 - s y stem The ;:ard plug s ntoo 

any pernrtieral slot nt the vorksta-

tion Coaxial cable rthe tansms 

snot) rfeciiup of the network Is then 
plugged into the t o2.O! the IBM 
PC The cira ,:.untains devices that 
control th trarismiss;iofofoata on' 
the network It aI!so contatns rert
or.,, for bufter~nn o ata Because 

the network prctocots are nat idle! 
,odependenli, Lv' me .nter face. 

traIsfr !!sboth at aoompatbl 
effli(:ent 

Features 
ilg;g" nto . ny IBM PC slot 

Compatible with IBM expansion 

2 5 Megabits retwork tran.smis 
sion speed using low cost coaxial 
cable 

, Network protocol yuararltees 

eautaole ic-cess by all stations 

,ata network< pro-

tOlS 

. Packet level flow control pre. 
vents unnecessary network traffic 

•Broadcast message fac-lty 

d lor (routirTrans fortet
iolat f ioieIsolation 

" Does not affect rnetwork opera. 
tion when prJwfetre( off 

.With multiple rietwork interlacWe 
cards station ,.an (:10 i)f, multiple 

rPLtANO0 S 

[ 2 LED's indicate when} tx, ,rd is 
p r t n a d a s i s In e v c e i 

operatini
agnostics 

Contains 2 Kbyte of RAM for 
buffers. 2 Kbytes of RAM for 
programrinioq ard 4 Kbytes of 
PROM 

Interrupt capabilty on packet 

tratsniSsiotr or reception 

, I Unique Ethernet address 
assigned to each card 

' Data ,s moved from IBM PC to 
network ulffer at 381K bvtes sec 

Asynchronous network data 

transfer allows overlapped proces
sirt' accessFg and, network 

PLAN 4000" \.
 



PLAN 4OW 
IBM PC Net** Intedfaci Cad 

Product Number C-4706 PECFCATIONS 
SUMMARY 

PERFORMANCE 
SPECIFICATIONS 

nor : 255 
per network segment 
Tennefeon Rafe: 2.5 Megabits 
per second transfer rate 
Addreeeln: 8 bit station local 
address; 48 bit Ethernet intemet 
address 
Access Protlcol:Contention free 
token passing bus (Baseband 
modulation) 
Network Chenges: Stations may 
be connected to or removed from 
an operating network at any time 

mi Protoool: Multiole pack-

M umnumberst of 

e 
ets per message using transport 
level Sequenced Packet Protocol 
(ISO leve1s 1 to 4) 
Pacc Size: 2-512 bytes 
Packet Protocol: Acknowledged 
error-free packets with flow control 

Error Chekng: 16 bit Cyclic Re-
dundancy Check (CRC) cA dataaddresses 
Error Recovery: Automatic 
retransmission on packet or mes-
sage basis 
TrneleelkMode: Baseband se-
rial transmission using transformer 
coupled RG-62 coaxial cable with 
BNC connectors. Cable is available 
in indoor or outdoor vinyl, 
polyethylone or teflon' 
CA" ToPOlog: Arbitrary (without 
loops) using Une Iso'ation Devices 
(LID-)
Cable Laet:Maximum of 2,000 
feet to nearest LID; 22,000 feet 
maximum between any two stations 
without gateways 

POWER 
0 + 5.V DC, 5.V DC from IBMbus 
0 Typical power dissipation' 700 
milliamps at 5 volts, 8 milliamps at 
-5 volts 
0 Maximum power dissipation 
1350 milllamps at 5 volts, 15 mil
liamps at -5 volts 

MECHANICAL 
0l Size: 11.35"L X4.9"W X .5"D 
0l Weight: 9.25 oz. 
0l Double-sided solder mask 
printed circuit board 
El Standard 62 -pin IBM bus con. 
nection with gold-plated fingers 
0lNetwork connection consists of 
one female BNC coax connector 
(RG-62) 

ENVIRONMENTAL 
El Operating Temperature: 500Fto
 
104°F (10-C 1o 40°C)
 
El Storage Temperature: -400F to
 
140-F (-40 C to 60° C)
 

ftm M L0 CO."WVVWfcIwo"'ftMQ else 1r* MIUhl SVt*" 'W4 

,U ., of 
NESTAR SYSTEMS, INC. .,.S,-, OC, 

MW. (418) 43r2223 
*ELJ&171420 - NESTAR PLA 

y p~s:O w uowwfpiogv,, .Ipiodeawtp -Im~ wauIA(McM .W* mipkatnac 

tA fimi s l~awl 



FILE TRANSFER SERVER
 

The File Transfer Server (FTS) is a 
Communications Server which en-
abes users of the Nester PLAN 
40006system to exchange files 
between Installations. Remote sta-
tons can communicate with a net-
wok ot 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 
m7esges worldwide. 

FTS runs unattended on an Apple, 
IIor Aple Ill which can be ;ter-
nalyused as a workstation. By 
nm of a control file, the system 
managercan control times when 
connectionswill be made to other 
sites. FTS then automatically dials 
at the designatedtimes or In-
tervalk, redtling as needed. FTS 
can also automatically answerin
covk calls from remote locations. 
Aftr th connection Is made, FTS 

R"wA
 

may transfer andlor receive files. 
For adjacent networks FTS acts as 
a gateway (batch mode) for ex
changing files between them. 

As with all Nester software, FTS Is 
integrated into the PLAN 4000 . 
tern to create a total workstation 
environment for a community of 
users. 

Ft MIN 
EUser stations can be mixture of 

Apple II,Apple / and IBM'PC 
computers 
0 Transfers fies between local and 
remote networks andlor stand- 
alone stations 

0 Automatic connection between 
sites 

0 Supports variety of commercially
available modems 

0 Automatc rdal for busy or 
noisy telephone lines 

El Server station is an Apple IIor 
Apple Ill 

usOperates transparently ,the 
user 

Transfers files internationally 
0 Automatically resends corrupted 
blocks of date 

D May be used with the MESSEN-
GER to keep distribution lists andsend intemnetwork mal 

0 May be used to create back-up 
ofkey files 
0"Logs all connections and trans
actions 

0 Transfers files at 300 or 1200 
baud rate 



PLAN 4000 
At thinor Server Program 

Produ~ct Numbers C-4870, C401-1 SPECIFCATIONS 
SUMMARY 

Requirwm 
Serve Staton (twx w, 

C.4V@) 
0 Apple /I(64K) and Network 
Interface Card OR 
IApple ///(f28K) and Network 

Interface Card 

Stnd.Alone Station
(0-4171)

Appe//(4K) and2did 
o Apple N (64K) and 2 disk drives 
rApple III (128K) and 2 disk

drives 

M AN 


Data may be transferred Apple II Modems 
in the followingfairms: D.C. Hayes Micromodm '1 
Disk Volumes 300 baud (Bell 103 compatible) 
0-Apple II- DOS, Apple Pascal Owl Ltd. Owimodem-

System or CP/M format 1200 baud (Bell 202 compatible) 
El Apple / - SOS format 
El IBM PC - PC DOS or UCSD Novatlon Apple.CAT II'I 

modemp-Systemiformat
Individual PASCAL N168. 300 baud (Bell 103 compatible)

inii l A l1200 baud (Bell 202 compatible) 
withn virtual volume CCS 7710 Asynchronous
Electronic mail Serial Interflace Card 
Spooled print server Baud rate and protocols are de
requedts pendent on external modem 

Apple /Modems 
D.C. Hayes Smartmodem,41 
300 baud (Bell 103 compatible)
1200 baud (Bell 212 compatible) 
Regardless of their baud rate, 
modems can only communicate 
with each other if their Bell equiva
lence is the same. 

oo ~a,--r m, M O LID C""wnf MAku'u.=r gam frad m*sof WstJ, soms Inc 

NESTAR SYSTEMS, INC. ABU:, O.e. .vfo-C" 
. . E t.ayW ' Roed CAre wf.d,,,- ,C 

No ftrad,~w s1o Regeos a m. U-,et v o'C~boeme 
pabAI, DW"dr"8WAkWMcmaH7 I "(01WIMa*OfNO"NfACM1OTO Paalxft InC 

V,= O PS". and UCSDp-Sr8sWn
af"98PM 

0 mo,oAfO.,. LdTel. (410) 03-223 
TELEX' 171420 - NESTAR PLA 
OW t our OwW pogrAm~of pmdut dovekmment. specfaona M suhLoct to chwge W*out oauo 

*Sk" 5oVusSm No Am"~t~ 12102 



THE MESSENGER
 
ammam 

The MESSENGER m is an electronic 
mailprofgra, which runs on Nestar's 
PLAN 4000 system. It provides 
a cost-effective management 
aid for Increasingoffice 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-
junction with word processing, 
financial planning, decision sup-
port, data management and data 
processing packages to dis-
seminate information effectively 
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, forwnrded, 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 between 
Nestar networks thousands of miles 
apart. Distribution lists can be de- 
fined which correspond to de
partments or interest groups. 

As with all Nestar software, the 
MESSENGER is integratedinto the 
PLAN 4000 system to create a total 
workstation envionment for the 
community of users. 

Futures 
El IBM'PC, Apple'll and Apple II 
workstations can transmit messages 
to each other 

f Mail may be forwarded, answered, 
filed and printed 
El Upon sending mail, a user may 
request a return receipt from the 
destination station 

El Groups of users may be defined 
as symbolic distribution lists 

El Files created by Apple Pascal 
based word processing, financial 
planning, etc. may be incorporated 
within messages for distribution 

tected 

El Mail may be written to Pascal 
text files 

PLAN 4000
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IBM 3270 EMULATOR SERVER
 

The IBM'3270 Emulator Se.,var al-
lows personal computers 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 IBM 3270 
bWsync protocols. In addition, the 
server station communicates with 
the other workstations on the net-
work. Workstations request connec-
ton 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 realty IBM PC, Apple'll 
or Apple Il workstations. 

Features emulated by the IBM 
3270 Server software include a 24 
row by 80 column screen, program 
function keys, program accessi 

keys and other specialpurposo 
keys. Screens may be written to a 

UCSD p-Systenf 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 ofusers. 

Features 
0 The Nester 3270 Emulator allows 
one dedicated station on the net
work to emulate a remote IBM 3274 
and up to 16 stations to sim
ultaneously emulate IBM 3278s 
[3 User stations can be a mixture 

of Apple II,ApplerIsand IBM PC 
computers
0 Features emulated by the soft
ware include: 

E UpwdlWo cme IWAy 
0 24 row by 80 coki.- saw
 
0 ProtctWd/u optWcd fked
 
0 Program funcon keys 1-24
 
0 ogrm access keys 1-3.
 
0Owkey
0 kmtedrlote keys 
0 Cuw sac function
 
0 mA"'t
si 

Numer fok 

0 Screen may be written to a 
UCSD p-System text file or printed 
on a shared printer 

0 Bisync line discipline up to 9600 
baud i.ssupported via leasedlines. 

PLAN 400
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USE THE :NESTAR"CLUSTER/ON
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till 

Fl 
! mq
 



VISICrw±1kEXPANSON FOR APPLE 11
 

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 isto 
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. 

VCEXPAND 
This program expands the 

memory available to Visi-Corp's 
16 sector VisiCalc on an Apple II, 
IIPlus, or lIE 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 inyour system 
as follows: 

BOARDS PRESENT MEMORY 
1Saturn 32K 48K 
1Saturn 32K + one 16K 64K 
1Saturn 64K (or 2Saturn 32K) 80K 
1Saturn 64K + 116K 96K 
1Saturn 64K + 1 Saturn 32K 112K 
1Saturn 128K 144K 
1Saturn 128K + one 16K 160K 
1Saturn 128K + Saturn 32K 176K 

The VC-EXPAND software 
modifies VisiCalc in memory, 
without altering your VisiCalc disk-
ette. VC-EXPAND will not notice-

ably slow down your VisiCalc cal-
culations, .though of course your
Apple will n d more time to recal-
culate the much larger spread-
sheets you will be able to create 
with this system. 

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 afast save option. This feature 
savesfilesin binaryformat. Saving 
and loading takes less than amin-
ute with this option. VC-EXPAND
also includes the normal (text) 
save format so that you can still 
use other Visi programs on your 
models. Ifyou 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 ontire dis-
played matrix, from Al to BK254 

9,000 cells.) This feature enables 
you to create far more extensive 

you o ceat fa moe etenive 
and powerful financial plann;ng 
models. 
MULTI-DISK FILES 

Since the Apple diskette holds 
ut 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-
ties. The display window becomes 
twice the normal size, and the 

workspace can be almost 10 timesitsorgialsie.See table unde: 
Its oXAND. Note that you may 
have 1K less than the table mdi
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 support 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 volumesof the hard disk or on floppy dis
kette. 

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
gram, use whatever hardware is 
availablu, at each station. 

, . . , , 

Saturn's VisiCaic expansion pro
grams are well-supported software pack
ages with constant attention being given 
tWe ing buinessneeds. As new fea
tures are added, upgrades are made avat. 
able to current users at nominal cost. 

The VisiCalc expansion software is 
written for Saturn by Micro Solutions, 
Inc. 



Hard Disk Drive
 
Model A.2002 and A.2003 

Description 	 Nestar Disk Features: 
Nestar offers two fixed media rigiddisk drive units which N 1&5 and 33 Megabytes formatted capacity storage 
allow users of the CLUSTER/ONE system to share low-cost, 
high-performance mass storage devices. These 14-inch m Data integrity and system reliability rarely found in low-
Winchester technology drives provide a choice of 20 and 40 cost systems 
Megabytes of unformatted storage, with a significant cost
performance capacity ratio for rigid disk drives. Data integrity a Data transfer rate improvement of 15:1 over double
comparable to that found in large disk systems is assured by density floppy disks 
the use of Winchester-style heads and media. System 
reliability is maximized by the sealed contamination-free disk u Winchester technology heads and media provide state
compartment and the reduction in parts count achieved by of-the-art performance 
the use of a microprocessor. Hard disks are complete with 
cable and Apple interface card which plugs directly into the m High-speed start/stop and landing zones maximize 
Network File Server. The Network File Server controls net- head/media life 
work access to disk storage. 

m Single board microproces.sor-based electronics provide 
flexibility and simplify maintenance 

* 	 Multiple larddisks can be connected together to run 
from one Network File Server 

I ' 	 td 

_ .... I=.J 



S ificatlons Summary
 

Pftomance Spefcatons 
Dat RdAIlt 
MWn Tome Between Failures (MTBI)--A000 hous for the 

basc drive. 

Alme Time BwNnf Failures (MTBF)-25,000 hours for 
s&Ved mechanism. 

Recoverable Read Error Rate-less than one error in 10 0 

bits read. 
Nonrecoverable Error Rate-less than one error in 1010 

bits read. 
Positonin Error Rate-less than one error in 10 seek 

execution& 

Physical Specifications 
PoWM 

Dat Handlg &MU 
Bytes per track: 24K 
Tracks per cytinder: 4 

A= 
24K 
8 

Cy s per drive: 210 210 
Bytes per drive: 20.16M 40.32M 
Single track positioning time: 20 mriseconds 
Average positioning time: W 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 
1/0 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. 

EndwommtaI 

Operating temperature: 50OF to 1040F (100C to 400C) with a maximum gradient of 18"F (10C) per hour.
 
Storage temperature: - 400F to 140OF (- 400C to 60C).
 
Humidity: Operationalat 10% to 90% relative humiot,,non-condensing. •
 
Altitude: - 1000 to 10,000 feet (- 300 to 3000 meters)
 
Vibration: Peak displacementof ±0.006 (.015cm) for frequency range of 20 to 40 Hz and ± Ig iot 40 to 200 Hz range. 

When packed for shpnent, will withstand t 1.5g from 5 to 500 Hz for one hr. along each of three mutually 

Shock: 
perpendicular axes with a 20 minute sweep time. 
Performs all readWrite operations (no seek) while subjected to shocks of 3g (±10%) consisting of three shocks 
along each direction of three mutually perpendicular axes 

medwMMl 

Color: Light grey 
Dimensions: 19"W x 9"H x 29'D (48.3cm x 23cm x 74cm) 
Weight: 110 lbs. (50kg) A steel cabinet. 

UL listed and CSA approved 

Dw to cd ontin pomopof product dAWlopmet. W cIft ala u ct to cngeW otdi 

HaaqudaH 

0410110 

:NESTAR SYSTEM& INC 
2565 East Boyshore Road 
Palo At Cafomla 9 
Tel. (415) 4932 3 
TELEX: 171420 - NES TAR PLA CAW1r,0 AS0 

* l IMOW 

Rd" of 0 , sr s. 

Systems wwcorowu' 
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Network Interface Card
 
WodM 4M, A47U, A.-rVM A204. £4701 

Desciptlon 	 Key Features: 
he CLUSTERAONE Netork Interface Card connects an a Apple IIand Apple/ compat 

Amie Itor Axle /// computer to the Nestar network. There 
are two types of interface cards used Aor cvnnection to the a Obeys standard conventions for sarn te COW0 ad 
network-an interface card for uso with the Network Fe dress space 
Server and an interface card for all other server and user 
stationson the network. The cards plug nto Ad peripheral a Does not affect network cwpetatios *en ovemd off 
slots one to savn and are totally compatile with local 
mindisks and perlherals which obey standard Appe con. m Contains I Kbyte of RAM and 2K of ROMsyes 
entionsL The cards contain I klbOyte of RAM and 2 

kikObytes of ROM for network interface routines. The Ale Al a or Ao* 1.7Pugs into any Aople i/ pergjheral sWfo it si 
interface card includes drivers for use wmth the Appl // 
Sophisticated OperatingSystem (SOS'. a HaroWare comparator recognizes nerwork message ad. 

dresses 

a 	 Ntwork addressisset by as ftcn on me cwuf 

a 	 Simnnaes an Apit disk controie 

a 	 Compatible with local Aw* peV#W~hl obe"Wig 51w' 
dard AIW conventions 

a 	 One card tsited for each AsXle Itor dl station on Ife 
network 

a Contains two netwo kconect$rs for convofsl in 
ychii~iftl 

A........ ... 
7-'::3 <V 



Specifications Summary
 

Performance Specifications 
Addressing: 8bit station address, unique per network segment 

Access Protocol: Carrier sense, multiple access (CSMA/CD) 

Collision Detection: At beginning of each transmission 

Message Protocol: Multiple packets per message 

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 

+ 5.VDC from Apple bus Operating Temperature: 50OF to 104OF (10-C to 40"C)
 
Standby power dissipation 250 milliamps at 5 volts Storage Temperature: - 40OF to 406F (- 40C to 60C)
 
Maximum power dissipation 390 milliamps at 5 volts
 
Power switching logic to teduce power consumption
 

MeIl
 
Size: 7.3L x 30W x .5 "D (18.5cm x 7.8cm x 1.25cm) 
Weight: 4.5 oz. (126g) 
Double-sided soder mask printed circuit board 
Standard 50.pin Apple bus connection with goldplated fingers 
Network connection conr-"i of two 16.pin headers with two rows of 8 pins each on 1" centers 

Systems Specifications Summary 
Data Rate: 250K bits per second 
Network Length per Segment: 1,000 ft. (300m) 
Total Number of Segmenits per Network: 4 (4,000 ft.) 
Maximum Distance between Stations (without repeaters): 1,000 ft. (300m) 
Network Medium: 16-Wire Flat or Shielded Twisted Pairs 
Number of Stations:"Up 4o 65 per network segment 
Network Topology: Uncorstrained 
Reliablity Features: Redundancy checks on all addresses and data; packet retransmissions as necessary; timeouts to avoid 

lockups. 

Due to our contlnung prgm of product dsws~pment, qsclfkllon.aem subct to chaige without notice. 

HeidsmfhrsNE$TAR SYSTEMS, I&C.
 
2585 E"st Bayshote Ro d
 
ftb Aft Calii 94303
 
Tof. (415)40322
 
TELEX: 171420 -NESTAR PLA
 

QWWori isa ,ftNaW rInl ol Me, SWM& ft. 
OAWOOO 1I IflVaoqdNester SYSOefn icW 432 
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CABLING AND CONNECTORS
 

Description 
Cable is used to connect each station on network to a com- Interface between the Apple IIand Apple !11stations 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 CLUSTERONE 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 piovides 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 and Custom 
Description 	 Recommended Usage 

16-wire 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 radiation 

77=7'." 7 T TIM"7. 't. _=7-_7., -



Specifications Summary
 

Cabling 
Technical Specifications 

Jacketed 16-Wire Flat 15-Wire Round 
16-Wire Flat 16.Wire Flat with Ground Plane Twisted Pair 

UL Sty Number 	 2651 2912 2682 2464 

Color Grey Black Grey Grey or Black 
Temperature Range -4°Fto221°F(-200C to 105C) -4 0 F to 176F 

_________(-20°C to8°C)
 

Cable Size 0.8n.(2cm) 0.8in. (2cm) 0.8in. (2cm) .33n.(9cm)diam.
 

Conductor Size AWG #28 AWG #28 AWG #28 AWG #24
 

Conductor Spacing .05n. (1.27mm) .05in. (1.27mm) .051n. (1.27mm) N/A 

Resistance in Ohms/1000 ft. (Ohms/KM) 65(213) 65(213) 65(213) 23.3(76.4) 

Capacitance in pf/ft. (pf/m.) 12.6(41.3) 13.5(44.3) 25(82.0) 30(97) 

(Metric measurements are indicated in parentheses) 

Connectors 
Technical Specifications 

IDC with 16 pins 	 IDC with 16 pins
 
*DA- 15 Male *DA.15Female Male Female 

Temperature Range -670F to 22 1F (- 55°C to 105C) 

Size 1.64L x .50Wx .4"D 1.2'L x .60Wx .4D 1"L x .4'W x .2'D 
(4cm >- 1.3cm x 1cm) (3cm x 1.5cm x 1cm) (2.5cm x 1cm x .5cm) 

Insertion Force 11.2 lbs. max. (5. lKg) 12.3 lbs. max. (5.6Kg) 

Withdrawal Force .7 lbs. rain. (.32Kg) 1.3 lbs. min. (.6Kg) 

*DA-15 corinectors for round cables delivored with black casing-i. I OL x 1.8'W x .6-D (2.75cm x 4.5cm x 1.5cm) 

Due to our continuing program of product development, specifications are subject to change without notice. 

Headquarlm 	NESTAR SYSTEMS,INC. 
2585 East Bayshore Road 
Palo Alto, California 94303 
Tel.(415)493-2223 
TELEX: 171420. NESTAR PLA 

O u ,let0isaregiStered trademark of Nester Systems. Inc. 
GA20-0107-0 (0 1962 Nestdr Systems /ncorpotated IOUI442 



ClocklCalendar Card
 
Model A-2101 

Description Key Features: 

Nestar's real-time clock/calendar card is an optional yet 0 Supplies year, month, day-of-month, day-of-week, hour, 
integrated feature of the CLUSTER/ONE system. This option minute, and second in 24-hour clock notation 
gives the Network File Server the ability to naintain the cur
rent date and time for all system users, and will supply that a Resolution to one second 
information to all stations operating on the network. In addf
tion, files maintained by the Network File Server are E Accuracy is crystal-controlled to better thar ± 0.005% 
timestamped at the time of creation, when read, and when 
modified. An off-line utility program which runs in the Net- s On-card rechargeable Ni-Cad battery which maintains 
work File Server is used to set the current date and time in time and date for at least four weeks without external 
the clock/calendar card for the network. power 

The clock/calendar card hardware is an Apple peripheral m Write-onable and battery-enable jumpers 
card designed and manufactured by Nestar. It maintains 
year, month, day, and time of day to the second even when n Code within the Network File Server time-and date
power is removed, stamps new files, newly-modified files and files as they 

are accessed each day 

T-I 
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Specifications Summary
 
II 

III~~ 

Technical Specifications 

+5V. DC from Apple bus
 
Active power dissipation less than 250 miliwatts
 
Standby power dissipation less than 0. 18 mi/liwatts
 

Environmental 

Operating Temperature: 50OF to 104 0F (10*C to 40 C) 
Storage Temperature: -4 °F to 122 °F (- 200C to 500C) 

Mechanical 

ize: 4.6"H x 2.75"W x .75 OD (11.7cm x 7.0cm x 1.9cm) 
*Weight: 3 oz. (85 g)
 
Double-sided solder mask printed circuitboard with gold-plated fingers.
 

Oe to ojr continuing program of product deelonent, smcifications are subject to change without notice. 

edutsNESTAR SYSTEMS INC. 
2585 East Bayshor. Road 
Palo Alto, California 94303 
Tel. (415) 4932223 
TELEX: 171420- NESTAR PLA 

GAM20.t8.0 
CIustWAO iS ll treW treemtk of Nester Sysems, Inc. 

c .982 NeStar SystemS IncotporaMid 10, 4*2 
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How NorthNet Works D
 

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. 

4 
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Twisted Pair Cable 
NorthNet uses a single twisted pair cable to link the 
network together. This cabie connects work stations to 
each other and to server stations and their shared 
resources. 

Tap &ox 
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£IZI\ 
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 
allowing branches of connected cable to link stations. 



Sharing Resources 
NorthNet resources such as printers and hard disks are either shared or local. A shared 

resource is connected to a server station and can be used by anyone on the network. 

A local resource is connected to a work station and can be used only at that work station. 

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 simultaneou-!. If you also intend to 

write to a f'e, you can select the read/ 
writp 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. 

Printers 
To make a printer a shared resource..v.u 
connect it to a server station. Then to 

use that printer, give the print commard 

from any work station. An image of 

what you want printed is sent to the 

hard disk in the appropriate server. Eac:h 

server maintains a list of all requests for 

the printers it manages. As a printer 

completes one job, the server automati

cally starts sending it the next one. 

6 



UEl
 

#vt
 

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. 

IMAIL WAITI'RG 



What Advantages Does 


Low Cost 

..... 
-..-

North Star ADVANTAGE work stations 
are available without any disk drives. So 
a work station can cc'st 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 . 

NorthNei
 

All that's required to convert a stand
alone North Star ADVANTAGE to a woc. 
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 de.:'
cated servers. 

"
 Rk 

- - . . 

Hard disk units built before December, 1982 require additional modification.• 

t North Star ADVANTAGE 8/16's can only be used as work stations.
 



.Offer?.
 

Reliability 
NorthNet is based on the North Star ADVANTAGE...a microcomputer with a proven 

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 NorthNet with a server station failure. 

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 star network with a central computer failure. 
A ring network with a server station failure. 


combined with the superior architecture and
The reliable North Star ADVANTAGE 

diagnostics oi NorthNet give you.a network that's easily maintained and highly prodtctive.
 



Convenience 
Using a North Star ADVANTAGE as a NorthNet station is much like using a stand-alone No,'th 
Star ADVANTAGE. There's very little new to learn before using any of the. applicat:.on 
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. 

http:applicat:.on
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You can have your own floppy disk or 	 Any work station with a disk drive can 
be.used as an independent North Starhard disk drives to .9torepersota files. SO 
ADVANTAGE without disrupting the restconfidential files; like budgets, can rermain 

of the system. Simply sign off from the
private. 

network and operate the machine as you 

Even shared files are protected. Names would any stand-alone North Star 
ADVANITAGE.and passwords 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. 



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. 

You can easily plug th 
work stations and ser,,,. 
existing North Star ADANTAGEs. (Cirly 
one screw is required to hold each br ;'.-d 
in place. 

You.can set up a complete NorthNet 
system using only two screwdrivers a,.d 
a wire cutter. 



Easy Expansion 
Set up a NorthNet configuration to meet 
your current needs, with the assurance 
that you can expand it easily. NorthNet 
can support up to 64 stations, so you can 
add work stations, server stations, and 
shared resources as your business grows. 

Gateways will soon be available to con
nect your NorthNet to other networks,a 

U- t 	 stand-alone computers, and communica
tions services. 

• II
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Everyone who needs to share resources, share information, or communicate 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 
0 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) witl 
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 connect the work stations and 
server stations. The requirements for cable layout are: 
o maximum total cable length of 10,000 feet 
o maximum transmission distance of 4,000 feet between any two stations 
o1 maximum distance of 500 feet between repeaters 
o maximum of seven repeaters in series between any two stations 

14 



GUIDEL 1 NE 

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: 

o] configuring the network 
o0 maintaining network security 
[ overseeing network operations 
o expanding the network 

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 ADVANTAGEs any time their users sign off from the network.
 

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. 



Example 1 

- 0041 1 _417,,.r-F.1 #41 ' 
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"V Yk, ,... 

4 

Lincoln and D\ isn..a -sm wfir n Wt, "son S.'all 

two attorneys wbio seciaiH n estteplnnng

Each attorney h~ th ta DVNTG
 
with two floppydisk drve (2Q),to..perform
financial an-dyse" ,, '-'heri&ents. ., ..
 

.;, : "."', ;..¢;:-: ; ".".-.,....:" ... I"... ' Their secretary .osaNort. Star..:., 
: 

ADVANTAGE 2Qused to produce contracts, 
wills and correspodence. An'NS4%50 eer 
quality printer is'attached to hsertys 
computer. 

16 _ '
 ..,, , :,,.. ..
....,, -L(..i: i,: ,: % ,.'':. -..
The attorneys have recently, hired a pr~g 
secretary to conduc itial client intervqwM h 
paralegal will enter clent information directly.
into a computer an alsohelp with ovefflow 
correspondence.-f 

With the addition of fi new employee,th . 

attorneys have decided ,to install a NorthNet 
.

system. This will allo* the attorneys direct access 
to client information entered*by the lpirilega
and stored on the share hard disk. It will'also 
give the attorneys seceta~y, nd Arae 
immediate access to the XMIst cretvrin 
of contracts and wil1-.Aia it will allow all four 
of them to share the printer without interrupting 
their work. 



lb establish the optimal NorthNet configuration, IAncoln and Dawson needed to answer 

several questions. 

wkWho 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.
 

... . . ...... . . . . . .. . . .. . .. 

17 
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How should the network be 
laid out? 

Considerations: The network 
cable should be out of the way 
of traffic, and work stations 
should be within 15 feet of the 
network cable. How long 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?
 
03 3 North Star ADVANTAGE
2Qs 

o3 1 NS-3510 Printer 
0 Application Software 

Answer: Additional 
Requirements
1 1 North Star ADVANTAGE 

with a 15 Megabyte capacity 
hard disk (HD-15) 

03 4 Work Station Packs 
0 1 Server Pack 
03 NorthNet Cable 
]0 NorthNet Software Set 



.......
.


Theattorneys set up thenetwork m less than a day using the.procedure 
tamthe,NorthNtInstallation Manual.' 

First, lay the network cable along the walls. 

-,:,.Disco'nnecttte existnNoh Sta ADVANTAGEs and te printer. 
Z 'e h N &... d ta*or y : 

station addres for eac station. A sion have any, 

:s 	 ;o aseervtetatio '. 
,
e 	 :O n  u S . wk statons. ] 

remove the topoo ,chine, plug s board 
'Con ' e~ NorthStarVANTAGE.~~omoenAn'."mm .- to crm -or .-*. '..i:)threev	 *: 

d a an work tan 
Into thenappropriate' sl& inserting one-screw to hold it in,place. 

Thnsubstitute 'onepui cImponent on the main circuit board 

SP ttchi 	 and station address at theI . ~ x:'~ ~bak ofthexoifiputer. Finally, coiinect'they North Star ADVANTAGE 
',;.~ ~.. othe tap box cable This, etre procedure takes about 15 minutes 

.	 oeach machiine.'. "- ; 
ac l ' ti ew Vonca l7. . ....... "7/!i::.
e o-a 	 r : 

~Cnver th ot tr ADVANTAGE HD-15 to a' server station.,~. 

~~~* A A~Follow the conversion procedure for a work station and plug in 
-

~44:.i~a .~ervr bardin ddtion to, the'work taon b4bard 
topnaner
 

;, 6 Coin tthe tap box~cabl~stlie network cable.
 

.A -Connect the printerto the server station
 

8.Finallyj the attorney who has agreed' to act as the network manager
'~'~~ 

,47 .5 -4.4 , 	 'Vthe network software from the server station. He must 
~ ~<ZV,~,~ a few questions asked by the configuration program to 

7loads 

,answer

-,idenqtify who lsocated each sttin 



Example 2 

URBAN DESIGN ASSOCIATES, INC. 
Urban Design Associates, !nc. is an economic and land use consulting 
firm with six regional offices across the United States. They provide 
extensive land us, and development reports for a clientele of land 
development corporations with revenues ranging from $50 million to 
$900 million. 

The 14 member Client Services Department within the Southwest 
Division has recently decided to install NorthNet. The netwrrk will give 
all staff members immediate access to the shared programs, data, and 
reports generated using WordStar. MicroPlan, and dBase I. 

NorthNet will al.ho allow them to share their four printers and disk 
files more efficiently. They will maintain a common database using 
dBase IIwhich will be regularly updated by accessing government 
public data base information over their modem. 



I T, 

* . hve' 1etrnic Mil 
m~ern othe~e 

eaturemlwifdita~te commwication ,Arnong;,y',, 
Becaiis~e ep libtw 
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~En Mi yone nken ok a 
other network memberr, 
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Future plans fo te,growth'f -4helnetor Iide aatwyi o 
w, ~another network-being ta11he in teFance 

Departmenitin asevai,;te bidn. ," 
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NorthNet
 
Work Stations and Server Stations 
O Work station is North Star ADVANTAGE or'North Star ADVANTAGE 8/16 plus work 

station board 
o 	 Server station is hard disk North Star ADVANTAGE plus work station board and 

server station board 

Work Station Board 
o0 Circuit board for North Star ADVANTAGE which contains Z-80A@ microprocessor and 
S..hardware to provide network communications 

O. Plugs 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 
O Plugs into North Star ADVANTAGE main board and connects to work station board 

Network Software 
O0 NorthNet Software Set 

Network Operating System 
Electronic Mail 
Network Graphics CP/M 

Other Operating Systems 
Graphics MS-DOS 
North Star Application Software Programs 

Applications 
Most application programs that run under Graphics CP/M and Graphics MS-DOS, 

or hard disk North Star Application Software Programs will run without 
modification on any station 

NorthNet Documentation 
O NorthNet Work Station Installation Guide 
o NorthNet Installation Manual 
O NorthNet Operation Manual 
o NorthNet Manager's Guide 
" NorthNet CP/M Manual 
o NorthNet Software Reference Manual 
o NorthNet Service Manual 



SPEC IFI CATIONS
 
Network Configuration 

Stations 
o3 Maximum of 64 stations per network 
[ Tap box with 15-foot cable connects each station to NorthNet cable 

o3 Maximum of 4000 feet of cable between stations 

NorthNet Cable 
O] 20 gauge, shielded, twisted pair 

NorthNet Cable Segment 
I3 NorthNet cable consic.s of one or more cable segments 
o A cable segment has: 

o resistive termination at both ends 
o no branches other than 15-foot tap cables 
omaximum length of 500 feet, or 1000 feet if special cable is used 

omaximum of 20 equivalent loads
 
1 station = 1 equivalent load
 
1 repeater = 2 equivalent loads
 

Repeater
 
[- Electrical device which refreshes signals being sent along NorthNet cable
 
n Allnw. ininina of 2 cable sejments, and enables branching 

Network Communications Protocol
 

Physical Layer
 
C Electrical interface emulates balanced RS-422
 

12 volt peak-to-peak common mode noise rejection 
o Data transmission by bit stream encoding, with clock pulses for timing 

Data Link Layer 
o Data communication structured by high level data link 

Message integrity verified by cyclic redundancy check (CRC)o 
Network access and collision avoidance regulated by carrier sense multiple access/o 

positive acknowledgment (CSMA/PA) 

Data Transfer Rate 

o3 888,000 bits/second (888 kilobaud) 

23 
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4 MHz ZSOA CPU, 64Kb High SpeedDynande
RAM, OROM, 54I Bus, TWo Seri 
Ports One Parallel Port, integrated 51A Inch 
Floppy Disk Drives. 

HARDWARE SOFTWARE 
The HORIZONO computer incorporates a high speed 4 The power and versatility of the HORIZON computer is 
MHz Z8OA microprocessor with 64Kb of Dynamc RAM further enhanced by a wide range of system and application
including parity and two 5 inch flobpy disk drives in software. For business use, the comprehensive North 
an attractive desk top chassis. The chssis also provides a Star Application Software Packages offer Word Processing,
12-slot S-100 mother board which contains a Rel-Time Accounting and Financial Reporting in either single user 
Interrupt, two RS-232C serial ports, one 8-bit parallel or multi-user versions. For the scientific, engineering, 
port and power regulation circuitry for the integrated or education oriented user, North Star's powerful DOS 
floppy disk drives.-Ether a 115 or 230 volt power supply operating stem wi.1 its efficient BASIC language or 
with sufficient power for all 12 sdots and the disk dnves is Pascal A.0 are available. The industry standard CP/M
also included. The use of high speed (200 nsec) Dynamic operating system is also compatible with applications
RAM and "fast stepping" floppy disk drives, along with the packages in MicroSoft BASIC, FORTRAN, and COBOL. 
4MHz CPU, deivers the highest average performance 
of all comparable microcomputers as measured by 'Roforence to BenchmarkReport,AsociationofComputerUsers 
indepndent benchmark studies! Vol. 3.1, No. 3,Mrch 1960 
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NORTH STAR ADVANTAGE
 
Featuring 8/16 option and NorthNet
 

a ~i 

The Dual Purpose Computer for the Business That's Plaming 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: 
W,,,od Procemor Advantages 

" Selectric$ style keyboard with quality feel has 87 
sculpted keys including 15 Function Keys for fast entry. 

" Choose from three North Star software options:ordsar
-- Ehanedr fo CP/ ® uersYour 

VAirdstarm" for CP/M"8 users-Enhanced 

- NorthWordT" for simplified editing that's easy to 

learn 


" 
- NorthWordT I, the most efficient word processor 
for microcomputers 

-Large disk capacity stores hundreds of documents. 
* Can be connected.to other computers by NorthNetT 

North Star's local area network. 

Data Procesor Advantages
* Standard 8-bit plus fast 16-bit processors allow 

tmijration path as data bases or applications grow. 
,12-inch bit-mapped display offers high resolution 
graphics (640x240 pixels). 

" Fully integr ted, interactive financial software pack-
ages fulfill complete small business data requirements.

" State-of-the-art hardware offers optional 8MHz 16-bit 
8068-2 processorwith Z80A® co-processor, up to 256Kb 

of memory, and up to 15Mb ofhard disk storage. 
* 	Choice of Operating Systems includes Graphics CP/M, 

and Graphics MS"-DOS. 
d Several North Star ADVANTAGEs on NorthNet canshare large data bases with protected file access. 

Growth Advantares
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 quality 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:
0 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 5Mb or 15Mb Hard Disk. 
* Add applications programs, languages, even more 

operating systems. 
* 	Interconnect up to 64 North Star ADVANTAGEs on 

NorthNet. 

MUMO THE STAR
 

http:connected.to


-- 

SOFTWARE
 

Nori Star G 

iVp gmaihics capabiiities of the North StarprtGrphcsL.1L1ist.e exten a powelufuperset thst 

ADVANi7TAGE. It lets you make full use of the large body
AVNfE twe.raprsC/po 


CP M include North Star BASIC,

KTR-'AN and Pascal.CO,C L3. o n Pcal. 

Nrth Star has enhanced s veral CP/M programs for 

use on the North Star ADVANTACE, including: 
3.0-the most popular word

Enhanced WordStar" 

processing program in u3e today.


proofreader" for WordStar
SpllStar--the one-step 

that catches misspellings and typos-and MaiiMerge' l
 

the form-letter generator that lets you produce person-


Wined letters. 

Enhanced MicroPla nle-the sophisticated spread 

sheet with advanced math and statistical functions for the 

serious financial planner. 
"Il-the powerful and flexible relational datadBASE T

base manager that contains its own interactive command 
languages, 

North Star Tbtal Business Solutions Family 


The Total Business Solutions Fa nily
is a hiwh perform-

ance operating system for North Star propietary word 


processing, financial and general business applications. 

The software is totally integrated so that every applica

tion can interact with every other one. 

ACCPAC TM 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•• 

is a time management and billing system
PROPACT 

for professional offices (medical, legal, financial) that 

includes: 
a client profile module (data base)
 

aclient time and billing module
 
-

a client receivables module for balance forward 

billing and general ledger posting. 
InfoManagerm 11 is a 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 
users. NorthSpel•

cient word processor for professional 
II is a spelling verifier for NorthWord Il-generated 

documents. 
MNorthPlan T is a financial spread sheet that is fully 

integted with InfoManager II and NorthWord II. It 

can be used in either an interactive or a preprogrammed
mode. 

popular 16-bit operating ,.
MS-M S s ie mos 

'oVCPIM d Graphics MS-Do'the microcomputer fiel - and 
superset that supports all North Star ADVANI 

featres*Graphics MS-DOS also allo, 

North Star ADVANTAGE to read IBM PC disok cn c~~M-O ee-t iti 
Together with the 3 8-2 16-bit processor. Gr., 

MS-DOS represents a siuincanf increase in coi; 

speed aid power. Available on it are: 
dBASE I-the 16-bit version of the relau 

-

base manager is faster and can handle mu, 

data bases than the (7/M version. 
- WzrrdStar-oUS SpellStar and MailMerg 

- BASIC 16 
BASIC 16 COMPILER
 

- FORTRAN-16
 
- COBOL-16 

Pascal-16 
Not S Graphics DOS
Graphics DOS IsNorth Stars propnietary opDOS 

system that supports the bit-mapped graphic- 1,. 

ofthe North Star ADVANTAGE. 

TYPICAL SYSTEMS GRAPHICS:
S 

LINE CHART 

3DMN1NL.DIMENSIONAL CHAr 



NORTHNET
 

TYPICAL NOEFHNET SCREENS: 	 NorthNet-The Proprietary Local Area Network 
for the North Star ADVANTAGE and ADVANTAGE 8/16
NorthNet is a high speed, low cost local area network that 
is easy to install and simple to use. It interconnects a 
group ofcomputers 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 ofoffice. It can be configured to serve a number 
of separate departments-each with its own software, 
sezurity and peripherals-and l;n all of them together
with Electronic Mail. Or it can be used company-wide to 
provide a single integrated data base. 

Whether you have two cca-puters or 64, NorthNet lets 
you use them more effectively:

UTILITIS MWENU e 	Share expensive resources such as printers, hard disks 
and communications. 

* Share and update a common data base with controiled 
access and record lockout. 

eCommunicate between North Star ADVANTAGEs with 
Electronic Mail. 

*Access public data bases and othier computer systems.
Keep full processing speed and rower plus local storage 
at each computer. 
The NorthNei bus interconnects North Star 

ADVANTAGE computers with low cost, easy-to
ipstall shielded twisted pair cab!ing. Each North Star 
ADVANTAGE is connected to NorthNet simply by 
plugging an inexpensive Workstation Board into the 
computer and running a 15-foov cable to the NorthNet 
bus. This allows the North Star ADVANTAGE lo access 

*' -shared files and resources, and to send and receive 
Electronic Mail. 

The shared resources are proviued by one or more
NETWORK CONFIGURATION North Star ADVANTAGE Workstations designated as 

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. 

Software for NorthNet consists ofa Network Execu
tive Operating System to control access, configuration 
and communciations; the Electronic Mail facility. and 
the CPIMoperating system. To this basic software, add 
your selection ofword processing and data processing 
applications. 

ELECTRONIC 4AIL
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North Star ADVANTAGE Specficatism 

nimb~goui:
4$cmxSlcmx3l.5cm 

(0% inch x 20 inch x 12 inch) 


Shli~g:Apoiaey22.3 Its 

(%0b.)
A rrd 

Net ,t: 19.5 kg (43 lb.)
Conlpo~ito: High impact structural fm 

ur Seq "es 
Dmestic: I1Sv (95 to 135v). 50/60 Hz 
International: 230v (190 to 265v),560 Hz 
Power Consumption: 2amps@, 115v, 

I amp 230v 

2IP_

Operating: 10C to 40"C 

(3rF to 10CF) 
Non-operating: -4'C to 60'C 

(-40'F to 140'F)
Shipping -40C to 5C 

(-40Ftol250F) 
Humidily: 
Operating: 20% to 80% non-condensing 
Non-operating and shipping: 5% to 93% 

non-condensing 

IFAo tm emay 
North Star NorthStar 
ADVANTAGE ADVANTAGE 

/16 
CPU Z80A Micro- Z50A &90082 

processor Co-processors
 

peedt 4MHZ #MHz 
Auxiliary pro

cesa. Intel 8035 Inel 8103 
Memory: 64Kb Main 64Kb-2561(b

RAM Main RAM for 
80W-2 + 64ib 
for ZkA 

20Kb Display 20Kb Display
RAM RAM 

2Kb Boot 2Kb BootPROM PROM 

V1 
Screen: 28 cm (12 inch) dialbo P31 

Non-glh face plate 
Standard Charater Fonnat: 1920-.haracter 

display, 24 lines by 80cl.mracters. 5 x 7 
character in x 10 dot matrix wihth 
descenders 

Grapbics Resolution: 640 pixels wide x 
240 plxels high 
Refresh Rate: 60Hz 

I1lKeyboard angle (Sedectric co-o.jblc) 
Keys: 87, with sculptured keytops 
Key Groups: 49 Standard "*YpriterKeys 

14-key Numeric pad withENTER K.ry_,
 

15 Function Keya with up to 
45 user-prorirnua;ble
functions 

9 AdidonsJ Symbol/Control 
Keys 

Other Features: N-Key Roll-O' r 
Full CursorControl 
S WiaiShift-Lock Keys
rieShift Modes 
Auto Repeat 

Number of drives housed in cabinet: 
Two floW disk drives, or one harddisk 
and one floppy disk drive 

Fpy dis cluarateristics: 
5-14 inch dlissets 

512 bytes/sec h, 

35 tracks/side, 2 sides/diskette
360Kb storage/diskette (formatted) 

Hard Disk characteristics: 
Non-removal 5-V4inch hard disk media. 
512 bytes/sector, 16 (soft) sector/track 
5.0Mb or 15.0Mb formatted capecity/drive 

Quad 5Mb IBMb 
Fl Hard Hard 

__ _Disk Disk 
(0 tansfer rate:
Latency (averape):
Access Time 

J50Kls
lOOms 

625Kbts
8.33ms 

625Kb/s
8.33ms 

Itrack-to-track): 
SeUing Time:Numbero(ffacks:
DiskSpeed: 

5ms 3ms 
2oms 20ms70 612 

30rpm 3600rpm 

3ms 
20ms1836

36M0rpm 

___.._._.._.__ 

r
 

"
 

.
 

//_
 

-.-


FOLLOW THE STAR
 

Slots for up to six plug-in boards: 
Serial I/O: RS-232C serial port

Cumntloop option 
Asynchronotts: 43 baud to 19.2 
kiaud 

Synchrnous: 240 baudto51 
kilob wi s 

(OneProvided with ech system)
 
Parallel I/O: 6-bit data in and out with three 

huthhake lines for each port. 
Maximum speed limited by the 
process".
 

Workstation Board: Turns North StarADVANTAGE into 
NorthNet Workstation. 

Includes separate ZBOA 
processor. 

Server Board: Together with Worksttion
 
Board turnsNorth Star 
ADVANTAGE into NorthNet
Server. Includes 64K of RAMand real time clock. 

ADV-16 Board: Includes 8008-216-bit micro
ssor and 64K of RAM. 

to three additional 64K 
RAM Expansion Boards can 
be plugged into the ADV-16 
Board to bring 8061-2 memory
to 236K. 

Hard Disk Controller Board: for either 5Mb or 
15Mb Hard Disk 



North Star introduces
 

ZZ." 
 -LM
 

Give yourselfa North Star ADVANTAGE... 
.. then extendyourbusinessadvantages 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. 
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The benefits of a NorthNet local area network as
 
Whether you have two or twenty, extend your applied in a typical business are demonstrated by the
 
standalone North Star ADVANTAGE with the benefits illustration on the facing psge.
 
of multi-user operation: Distributed Computing


*Shared files between multiple usersDitbueCopin* Shared high quality printers/plotters Powerful graphics desktop North Star ADVANTAGEShared hgway t computers can be located in every department right
* Shared gateways to: on the user's desk where each computer becomes a
 

- Corrmunications services such as TWX, Telex personal workstation.
 
- Remote networks or dissimilar networks (Ethernet,


etc.) Multiple Functions
 
- Async or Bisync Serial devices Each workstation can perform the wide variety of
 
- 2780/3780 Bisync Serial communication with local or personal applications (Word Processing, Electronic
 

remote computers. Mail) and business applications (Payroll, General 
- HPIB (IEEE 488) devices Ledger, etc.) required by the daily activities of the 

user. 
w CEach workstation can operate off the network on 

its own software as a standalone computer without 
Bring the low cost-per-user benefits of a multi-user disturbing the rest of the network. 
shared resource system together with the North Star 
ADVANTAGE, a powerful graphics desktop Shared Resources 
computer, and its broad array of personal The workstations shown in color also control one or 
productivity enhancing and business applications more shared resources (e.g. shared files, shared 
software. printers or shared gateways). These special 

workstations are called servers since they provide 
- e ' * * atheir* resources to all requesting workstations. By this 

means, a relatively low investment in mass storage
Each person's North Star ADVANTAGE with the 3nd printers is spread across all the workstations. 
CP/MS based network operating system can Increase 
his or her productivity with integrated user friendly Flexibility 
applications requiring no programming or computer The unique NorthNet branching feature enables a far 
knowledge, simpler cable Installation in buildings with multiple 
" Word Processing floors or in buildings that are spread into several 
* Financial Planning wings. 
" Business Graphics Reliability 
" Electronic Mail 
" Electronic Filing Since there is no central controller of the network 

and since the failure of any workstation or server will
*Future applications like Electronic Calendar not affect the operation of the rest of the network, the 

system is far more reliable than a single CPU 
S Applcatonstimesharedsystem or a local network configured in a 

"star" configuration. Likewise, distributing several 
Each North Star ADVANTAGE can participate in the printers, disks and servers through the network 
business data processing system as well: provides redundancy that further increases reliability. 
* Accounts Receivable 
" Accounts Payable 
" General Ledger 
" Payroll 
"Order Entry 
* Shipping FR
* Receiving 
* Inventory Control 

.( 



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-bih North Star ADVANTAGE 8/16 
microcomputers. Workstations can have: 

* 	 Dual 5" floppydisks or 
* 	 One 5 " floppydisk and one 5 " (5Mb) hard disk

forhard)rivtesorae.(otfor private (notshared) storage. 

Workstations connect to 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 workstation can also have a private (not 
shared) printer. 

... North Star is showing the North Star ADVANTAGE 
8/16 and demonstrating the Multi-User HORIZONO 
TSS/A and TSS/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,different programs. 

* 	 TSS/C-Industry standard CP/M compatible
applications onthe HORIZON supporting up to five
users, each operating the same or different programs.III 

New North Star ADVANTAGE 8/16 

" 	 Single user business applications or personal 
applications in either 8-bit CPIM or 16-bit MS/DOS T . 

" 	Business Graphics package and Graphics CP/M or 
MS/DOS supersets for generating bar charts, pie charts 
and complex figures. 

* 	 The power, addressability and MS/DOS compatibility
of the 16 bit 8088 microprocessor combined with the 
popular Z8OAO. 

" 	Purchase now as a 16 bit system or as an 8bit North 
Star ADVANTAGE today and simply upgrade to 16 bits 
when you need the extra power and software. 

The North Sk logo. NorthNet end HORIZON are tr etmarks or registered traeormaris of 

North SVa Com;,ters. Inc. CP/M is aregistered trademark of Digital Research, Inc.
 
Z8oA Is a registered trademark of ZJIig, Inc, MS/DOS is a tradembrtk cf Microsoft. 


Servers 
Any workstation can be converted into a workstation 
and rerver 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 ft. 
* 	 Maximum length etween bn g rt e 

Maximum length between branching repeaters-1,000 ft. 
* Maximum repeaters permitted from one end to the 

other--4 

Netwrk 
* 	Network Bus Architecture-SMA/PA (Carrier

Sense Multiple Access/Positive Acknowledge) 
* Transmission Rate- M bit/sec 
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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 2 $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 FAMILY4 

GeneralLedger $599 NorthWord $199 
AccountsReceivable 599 NorthWord I1" 499 
AccountsPayable 599 NorthSpell II* 299 
InventoryControl 599 InfoManager II 499 
OrderEntry & Invoicing 599 NorthPlan*_499 
Payroll 599 PROPAC 1499 

CP/M APPLICATION SOFTWARE FAMILY 

Enhsnced WordStar $500 dBASE II $700 
SpellStar 250 FORTRAN 499 
MailMerge 150 Pascal 600 
Enhanced MicroPlan 399 COBOL/M-Sort 875 
NorthStar BASIC 149 

NORTH STAR GRAPHICS FAMILY (GCP/M) 

BusiGraph II $249 GraphicsLibrary-16 $249 
ImageMaker 299 GraphMate 149 
Graph isLibrary 249 

NORTHLINK COMMUNICATIONS FAMILY (GCP/M) 

2780/3780 Bisync $499 

GRAPHICS MS-DOS SOFTWARE FAMILY 

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 include a diskette containing DOS/BASIC or HDOS/BASIC and diagnostics software. 

'No floppy or hard disk, Includes Installed Workstation Pack. 
'Multi-User HORIZON hardware prices Include the necessary 64K RAM per user and one Four Port Serial I/O 
board per syslem. 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). 

'Graphlcs CP/M, Graphics DOS/BASIC & North Star Total Business Solutions (TBSOS, HD only) also run on 
ADVANTAGE 8/16. 

4Includes 64K RAM. 



Operating Systems 
SINGLE-USER 

Nowth 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 
HO1ZON 

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 
Weor, 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 - 33,99 Serial Interface Board 175 
8/16 Upgrade Board6 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 I/O Board 349 
18Mb Hard Disk System Add-On- 5374 Z80A Processor Board 325 
Tape Backup System 3895 Floating Point Board 399 
64K RAM Memory Board_ 699 Floppy Disk Controller Bd. 565 

Consult your Authorized North Star Dealer for products not listed. Prices and 
specifications are subject .o 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, NorthPian, 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. WordStarSpellStar and MallMerge are trademarks of MicroPro 
International. MS-DOS Isa trademark of Microsoft. CP/M Isa registered trademark of Digital Research,
Inc. dBASE IIis a trademark of Ashton-Tate, Inc.
 

01983 Nortti Star Computers, Inc. Contents of this pubicstion may be changed without notice and shall not
 
be regarded a8 a warranty. World Rights Reafrved. 2
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Editor's note: This article is a revhied reprint of an 

i 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 .SI circuit network interface component-to pro-
vide high speed, very low cost common data base and 
peripheral systems using common-resource networking. 
Datapoint developed ARCNET as a part of its highly reliable, 
field proven ARC system, in use since 1977. 

tively large scale networks or systems never before possible 
personal computers. Infact, ARCNET isthe 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 II/1 2'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 11/12 system with 

ACCOUNTING DEPARTMENT 

The network is built from four relatively inexponsive hard-::=Ot MATRX 

ware components--thanks to Datapoint's LSI design. First, 
the ARCNE1 irlcrface card is needed in each computer on 
the network to enablc it to communicate with the network
this card installs in existing card slots in the roar of the 
MODEL 11/12. 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 theARCNET 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. 
,, Ifyou are using Model Hs in your ARCNET system, you 

may need to add a 16K memory board (26-6503 $189.00 
plus required installation) to the Model Hs. This 16K board is 
NOT needed if the individual Model II has the VisiCalc 64K 
memory board (26-4105), has a Model I hard-disk interface 
installed, or has a Model 16 upgrade installed. This 16K 
memory board is not required for Model 12s. 

The second element iscoaxialrcable 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.(0. 

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. Infact, 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 ison the network. From a technical 
viewpoint the ARCNET local network for Tandy products is 
identical to the Datapoint network component of ARC. The 
interface card installed inthe TRS-80 MODEL 11/12 uses the 
same LSI, the active and passive hubs are the same, as isthe
cable. The software isvery similar but has been configured to 
operate with our standard TRSDOS disk operating system to 
provide software compatibility with existing MODEL H/12 
software and hardware. 

ARCNET will permit multiple TRS-80 MODEL 11/12 com-
nuters, and future TRS-80 computers, to be linked into effec-

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 

DOT MATRIX
 

12 

GENERAL LEDGER 

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 11/12 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 inthe existing TRS-80, it becomes a file processor 
and by adding two more TRS-80s as applications proces
sors, a low cost interconnection hub and some cable we have 
a starter ARCNET system. 

A 
ACCOUNTING DEPARTMENT
 

" 'ot
MATRIX 

EiIlI [Eli 
. m 

APPLICATIONS APPLICATIONS FILE PROCESSOR 

PROCESSOR PROCESSOR
 
ACCOUNTSRECEIVABLE•ACCO'NTS PAYABLE
 

PAYROLL *GENERAL LEDGER
 

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 

TRS-80 Microcomputer News, April 1983 7, 
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* ADMINISTRATIVE OFFICE ACCOUNTING DEPARTMENT
 

DAISY WHEEL 

APPLICATIONS APPLICATIONS 
PROCESSOR PROCESSOR 


"OD PAOCSN WR RCSSING 

* ELECTRONCFILINO• ELECTRONICRFLING 

APPLICATIONS FILE PROCESSOR 
PROCESSOR 

*0YARMPROCSSING 
* ELECTRONICFLUNG 

DOT MATRIX 

APPLICATIONS APPLCATIONS FILE PROCESSOR 
PROCESSOR PROCESSOR 

: WO0R * WORDIROCESSINGDPOCESSING 
FILING * ELECTRONIC* ELECTRONIC FILING 

Ifthis office was not ina large 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 

E-il ;Eli! Eli__Eil_ 

-owners 

ADMINISTRATIVE OFFICE 

Eli l E lsoftwareE31 
S. 

El EEfailure 

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 salesresults. They make the power ofVisiCalcavaila-
ble to the manager for forecasting and planning as well as 
making word processing available to ease writing of 
the keynote speech for the annual convention of widget 
distributors, 

CHI EiI
Eli 
APPLICATIONS 

POESSOR 

ADMINISTRATIVE OFFICE 

E i1 

PROLES ASR 

To sum up the advantages of ARCNET:
 
e It gives both our existing base of TRS-80
 

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
 

to help managers monitor their
 
business.
Itprovides more computing power than is 

possible with a minicomputer of similar 
cost
 

1 It provides system redundancy since the
 
of any one unit will not halt
 

operations.
 
I It can be installed at a low cost, yet its
 

high-speed, reliable operation is already
 
well proven.
 

• And most important itprovides an easy
 
growth path to a large poweful 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 future 
products and the TRS.80 MODEL 11/12. 

TRS-80 MM"rliompatw No", April 1 3 9 



TDM 

Data Management System
 

TPG 
Program Generator 

YOUR BEST CHOICE IN 
DATA MANAGEM ENTtakesDA A M A A E E T 
SYSTEM S 

TM is our general purpose, heavy duty file management andrequire 
reporting system. We think it compares 16 other fie management 
systems the way a 6-wheeler compares to the family car - it is 
designed tor big loads and lots of work, not otr little errands around 
town 

TPG gives you a menu-ariven way to create ultra-fast, customized 
Pascal programs for fie updating and inquiry. Its the only product 
we know ot that lets you draw data from up to 16 different databases 
sinultaneously, without writing a line of code yoursell 

Inthese products we've tried to pull , pow ot Plawal in your 
halide, but with meet of O dOfft di11lied out. We've tried 
to give you a set aoflexible, powerful tools to store large volumes 
of data. and produce the kind of reports you really need without 
limiting you to rigid formals and inefficient processing. 

We've tried to give you room to grow. Today's little file is tomor. 
row's huge dalabase, and we know you won't enjoy conveting away 
from an inadequate file management system We encourage you 
to look at oam products, and think about what you'd really likeyour 
system to do tor you. We're confident you'll see why people with 
big system requirements choose our products 

The power of TOM and TPG are reflected in the comments we get 
Iclm out users. Here are a few samples: 

"Atla Ican get a report that looks the way I wan it to Sum. 
mary reports are easy, and I can spread things around on the 
p. 

"Ididn't think itwas poslible to do things like that on a micro
 
with an off-the-shelf package. I am even printing some of my 

reports in four colors, which turned out to be easy."
 

"Imaintain over 200.000 patient records with TOM and TPG, 
on a Corvus network with 4 Apple Its. I'm the General Manager 
of the business, but I was able to set up the entire database 
system myself, including the TPG update programs." 

'We keep over 10,000 job applications in a TOM database. 
We ha over 3000 employees in 30 job calegories, with pat 
i- nd twfte work. odd hours. wenal employment, anddful 
a let at employee turnover. Using TOM we can easilly scan our 
file in one pas to find every candidate with the right 
combinian ol background, skils, and availability." 
"1em able for scheduling and monitoring tfinsipo facilities 
maragarnarl activrties atavery large electronics manufacturer. 
Iuse TOM to keep tracki oil wiat needs to be done andl when. 
TDM's dale ar mlic and comparisons. 
"We trid DeMastar. Ve sm m. and several ethers and 
Iny foe everyting 0WA TOM. Where were you whe 
we stared .;s prolect?" 

You gt me d6Ar 

! J
 

m= M
 
All this power and versatility takes a little getting used to You won't 
learn how to use TOM or TPG in a few minutes, just as you wonit 
learn to handle a 12.speed transmission in a low minutes (You inilgjlt 
learn to use an automatic in a few minutes hut you won Icarry much of aload.) 

acouple days to t comortabe with ithe M or TPG
-10ul that's a lot less thlan the nionlhs of years it wo)uld 1;ime y/ou to 

do the same things wriltn U your own co u 
A word aUu TPG. TPG lets you create very Wo|litiL,tl04 1il tip 
date programs without becing an expefrt pruogriiniut.tabu itdues 

that you be comfortable win some at the ieChaii:, ohpro.
gramming. Itmay require that you get more lechnical thayn you really 
like. TPG is designed primarily for people who have at lei;l it little 
programming background but who want to eliminate 9104 ot their 
work and still do the job they want to do Ityouxare a total iiovice 

in computing, you probably won't want to try TPG, just as you 
wouldln't want to try long-haul trucking without a little driving 
experience. 

IBMIPC AND 
APPLE III EXPANDED 
VERSION 

We are very pleased to announce that our versions of TOM ard TPG
for the Apple III and IBMIPC have been significantlly expanded in 

capability and incorporate features offered by no other dad marage. 
ment system we knuw at New TOM lets you do all the same old 
things, but now gives you 100 fields (and lotts more sub-hlds) per 
record, larger records, greatly expanded title and heading space 

and COLORI 

PRINTING REPORTS IN 
FOUR COLORS 
With one o the new color printers, you can pnnt TOM reports in 

ar etloirl to send theTOM allows you necessary control 
characters to the printer whenever you want - even io the middle 
of a line. So, not only can you produce the reports you want, you 
can highllht Critical Mesa and make nmporwant information toay 
stand out. Print your invoices with past due amounts in red, 
for example. 

Compare the price and the power, and think about what you really 
want out of your computer. .. then 

T L O Y U E L R O
TALK TO YOUR DEALER, OR 

CAll US AT (415) 321-0761 

You'l be (lad you did 



T D M-THE DATA MACHINE 


'1DM is a data management and reporting system for the Apple II, 
Apple III and IBMIPC, and soon, the COVUS CONCEPT. It is in-
tanded for serious busimess users with large data bases or com-
plex reporting requirements. Most TDM users are large corporations 
with requirements exceeding the capability of other data manage-
'ment systems for microcomputers. Current users 
include Marriott's Great America, Saga Corporation, Fairchild, 
Applied Materials, Corvus Systems, Triad, Addison-Wesley,
Goldman Sachs, Coherent Radiation, and many others. 

TOM may be used with many text formatters to produce word 
processing quality reports or personalized form letters with automatic 
paragraph. sentence, or phrase substitution based on database 
contents. 

TOM will produce files which may be used by other programs, and 
will accept files from o.her systems for file updating or report genera-
h.on. A procedure is Provided for passing TDM data to Visicalc. 

TOM is designed for use by non-technical people. Simple reijort 
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. 

TOM supports related data bases; data from two different files may
be combined and then output to either a sequential file or another 
database, or input to report processing. For example, a customer 
number from an order file might be used to retrieve the customer 
name and address from a customer file, in order to print invoices, 

Within memory limitations, TOM allows any number of report titles 
'and headings, and allows reports tolbe formatted with great freedom. 
Report procedures may include IF.. THEN.. ELSE statements 
nested up to 16 levels deep, GOSUB statements, and labelled 
paragraphs. Page numbers, tabbing, dates, pause for paper 
change, and other features are included. Date arithmetic allows 
calculation of elapsed time. Dollar Field Formattirng allows insertion 
of dollar signs, commas, and brackets into reports. 

Partial key retrieval and duplicate keys are supported throughout 
TOM. Sorting isdone with keyfiles, and keys may be composed of 
prtions or all of any fields in the data record. Sorted keyfiles are 
retained and may be used for retrieval or preparation of many reports 
in the same sequence. 

Equlpiwent Required: 
Apple Uwith 65K, 80-column board or terminal, Corvus hard 
disk or two floppy drives. 

-Apple III with 256K, Profile, Corvus hard disk, or two 
floppy drives; 

IBM/PC with 256KCorvus hard disk, or two 320 KB floppy 
drives. 

Coming soon... CORVUS CONCEPT 

System may be used in the Corvus Constellation or Omninet 
environments. 

Other eoftwure requIred: NONE for Apple, UCSD Pascal 
S-. ,forIBM/PC 

retall price: 5625; additional manuals, $40 each. 

No extra charge for multiple copies used in network 
environment. 

r Steve Schwartz, with Sean Findley 

~QI~h~ PscalSystemrs, lnc-, 181 1982. 

TPG-THE PROGRAM.
 
GENERATOR
 

TPG accepts menu-driven user definition of screen formats, edit 
requirements, and update processing, and produces a Pascal 
source code file which is compiled. The resulting program is an 
interactive inquiry, input, edit, and file update program which 
accesses TOM files. 
The user 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 ina TDM database Up tt 17 screens 
sre ste eae oafedi D aaaeU o1 cen 
may be defined in this manner. Fields from up to 16 different tiles 

may be accessed at the same lime to fill fields on the screen, or 
to check input for validity. Several standard edit lypes are provided 
which may be applied to any field, or the usa~r may code his own 
edits. 

TPG requires some familiarity with Pascal programming. It may be 
used to quickly generate efficient, structured update programs for 
use in application systems based on rDM Et'xperienced pro.
grammers mav, add to or change the code generated by 1PG to 

create specialized code. 

TPG includes the database access units for TOM. 

Equipment Required:
Apple IIwith 65K. 80-column board or luinmal. Corvus hard
disk or three floppy drives. 

Apple III with 256K, Profile, Corvus hard disk, or two 
floppy drives. 

IBM/PC, and 256K, Corvus hard disk, or two 320 KB floppy 
drives. 
Coming soon.. .CORVUS CONCEPT 

environments 

Other Software Required: TDM. UCSD Pascal compiler 

Suggested Retail PrIce: $625, additional manuals $30 

Author: Sean Findley 

Copyright: Pascal Systems, Inc. 1981. 1982. 
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When the Kind of Business You Run Demands the Best Word Processing There Is
 

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? Trn to 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 
accoints receivable and accounts pay~ble
to neet 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 Fast Document TurnaroundIsa 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 you do the 
job: ang 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. 

Anumber 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 cen:ering, 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 ofcharacters, 
words, lines, paragraphs or entire pages of 
text; movemem of text to and from any place 
in the doctiment; copying of commonly used 
text t'om other documents; and many more 
functions. 

The Wng 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 ofother designations, 
simplifying filing, editing and distribution of 
information. 

Optional functions, such as the Spelling 
Verifier and Readability Index, can help your 
people check documenys 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 
atanner. 

The menu-driven Wang CHARTER graph
ics package on the 6300 Graphics Terrr-,inal 
lets your professionals, managers and becre
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 Wng OIS option-the Scientific 
'lyping Package-enables your 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, industr,-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 a computer. And that 
has a positive impact on everyone's 
productivity. 
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When You Need Data Processing Power, Too
 

While the OIS family's primary strength lies management and personal computing flex
in its outstanding word processing features, ibility, the OIS will support the popular CP/M' 
Wang Office Information Systems also sup- operating system. OIS users can purchase a 
port a number of data processing capabilities wide range ofstandard off-the-shelf CP/M
that can be useful in running your business, programs ranging from general business 

As Vang Integrated Information Systems, applications (accounts receivable and pay
they integrate data processing and word pro- able, general ledger and payroll systems) to
 
cessing capabilities into one powerful, easy- financial modeling packages (forecasting,
 
to-use system. Their unique design allows electronic spreadsheets and "what if"
 
users to incorporate data processing files into analysis).

word processing documents without special The interactive nature of OIS BASIC
programming. With List Processing, you can a high-level programming language-gives
 
merge mailing lists with form letters, reformat your company the flexibility to customize
 
word processing documents in tabular form applications to meet the unique needs of
 
for reports, design forms and labels and individual departments. For instance, your
 
perform a multitude ofother time-saving staff could be developing programs to
 
functions-all without programming a single evaluate customer demands and long-term

line of code. market trends. This, in turn, can help your


For accurate numeric computations, marketing department direct future product 
a Mathpak feature allows users to dispense development, product promotion and, ulti
with external calculators to balance lengthy mately, market share. 
columns offigures. For sophisticated financial 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. 

.. 7 " ... 
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When Reaching Remote Offices IsCritical
 

When a company grows beyond a single 
facility, communication problems often 
increase. Distance "becomesa barrier for 
exchanging ideas and information. And the 
potential for time-sensitive data to reach 
iis dedsnadon-after the appointed hour-
escalates. 

The fang OIS offers you a wide range 
of remarkable options tO open the lines of 
ccmmunica'ion among ail your sites. Fore-
most is the Wng Mailway' electronic mail 
and message system. The Mailway system 
routes, distributes and tracks electronic mail 
among Wng 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 Wi~ng Inter-System 
Exchange, you can link multiple OIS within 
your facility. The connection allows depart
ments to share specialized peripherals, such 
as the Wng Image Transfer System and the 
Wng 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-Wing systems within 
your facility. When attached to the Wang Band 
of WngNet, 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 WingNet 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 
for editing and storage. 

The Wang OIS also supports a variety of 
industry-standard protocols to enable you to 
communicate with a mainframe. From the 
OIS workstation, you can access 3270,2780/ 
3780, TTY and 2741 emulation, as well as 
WPS mode. 

The assortment of telecommunications 
and networking options available on the OIS 
helps your people stay in touch, wherever 
they may be. 

I 
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Putting Office Automation to Work
 

With the world constantly changing around 
you, you can't afford to have your information 
network slow you down. With an Office Infor
mation System.from Wang Laboratories, your 
company can process and distribute informa
tion to everyone in your organization and to 
the people you do business with-accurately, 
clearly, concisely and when itneeds to be 
there. Business is always on the move. Don't 
make your people wait for the information 
to catch up. To see a-demonstration of the 
-Wang Office Information Systems, talk to your 
local Wang representative, or call toll-free 
1-800-225-0643, ext. 206. In Massachusetts, 
call (617) 459-5000, ext. 5711. 

An OSfrom Wang Laboratores p 
information at ibefingertipsofil.., 
who need it most. 
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APPENDIX D-


Mt. San Antonio College Computer System
 



- Board of Trustees 

Kenneth L. Hunt, President
 
Howard H. Hawkins, Vice President
 

Alfred M. Diaz, Secretary
 
Gerald J. Zunino, Member
 

Barbara Booth, Member
 
Elsa Marquez, Student Member
 

Superintendent/President
 

John D. Randall 


Mt. San Antonio College!100 North Grand Avenue.,.f 

Walnut, CA 91789 
714-594-5611
 

Computer Services 

~ Mt. San Antonio 

.- C lege
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FOR INFORMATION CONCERNING COMPUTER SERVICES, CURRENTLY, COMPUTER SERVICES AT MT. SAN ANTONIO 
PLEASE CONTACT: COLLEGE IS PROVIDING COMPUTER SUPPORT TO MAINTAIN ... 

Hal Roach, Manager 

Jeff Christiansen, Supervisor of Systems and Programming 

Doris Dutton, Supervisor of Operations-


Virginia Bohr, Documentation and Training Specialist 

A BIT OF BACKGROUNDATough Mt. SAaKGON A o Ccomparison
Although -Mt.San Antonio College was founded in1946,the first 

data'processing equipment, a card tabulating system, did not arrive on 
campus until 1957. This system was slow and cumbersome by today's 
standards, but served well until 1968, when the first "real" computer, an 
IBM Model 1401, was installed. The 1401 was replaced by an IBM 
System 360, Model 30, in 1970. Computer terminals appeared on 
campus, and utilization of the information system, along with the 
enrollment of the College, increased steadily. To accommodate this 
growth, an IBM System 370, Model 135, was installed in 1972, and 
;pgraded several times over the next six years. In 1978, an IBM System

370, Model 138, replaced the Model 135, and was in use until January of 
1981. At that time the present system, an IBM 4341, was installed. The 
original Model LQ1 has recently been upgraded to a Model M02. 

The 4341 is used for administrative purposes, and currently supports 
the peripherals detailed in the following pages, as well as 96 locally 
attached communications lines and the* associated terminal systems. 
Additionally, it supports an IBM Series/1 mini-computer which acts as a 
communications processor for 40 remote communications lines. Aso 
edicated to administrative use. 

The System 370, Model 138, which immediately preceded the 4341 

- On-line systems for student admissions and registration 
- On-line student Financial Aid processing 
- Permanent records for over 325,000 students 

A financial and accounting system, including budget creation, 
payroll, and inventory 

- Attendance collection and reporting for all programs 
- Attendance statistics updated daily with prior semester 

data 
- Federally required ethnic and student migration reporting 
- On-line systems for creating and updating semester schedules 
- On-line personnel records for all campus emplQyees 
- Computer assisted instruction aids for Independent Study 

Courses 
- Data collection and state reporting for Occupational Programs 
- Veterans status certification and attendance reporting 
- Test and survey scoring 

. '..and many other services 

FUTUREPLANS . ..
 
In the dynamic environment of computer technology: predictions 

may become obsolete before implementation takes place, but future plars
for computer utilization at Mt. San Antonio College include: 

- Conversion of all District systems to database 
- In-house development of purchased software providing access to 

all files and database systIms through terminal inquiry 
- Installation of "computing stations" replacing campus terminals 

and providing word processing, data processing, and terminal 
apability supported by the IBM 4341
 

has been re-installed, and serves as a host computer to the IBM System 34abiCompuppordgb teriBM 4341 
located in the Instructional Computer Center, a computer lab facility for 
data processing students. This configuration allows the System 34 to be

usedDeelpmnused as a remote job entry wo'< Station, providing an enhanced 
environment for student computer use. There are 32 lines available for 
communications devices on the System 34. Additionally, the 370/138
provides 32 locally attached communications lines and supports a second 
IBM Series/1 mini-computer with 32 remote communications lines, all
dedicated to instructional use. 

functions with ot...r public educational agencies 
- Development of additional support capability for academic

of adiioa support capbiit forr acadsatoemoiinicnhned computing on campus, utilizing microcomputers, videodisk, an,

other electronic technology.
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SYSTEM CONFIGURATIONS 

:IBM 4341 SYSTEM 	 IBM SYSTEM 370/138 

DIRECT ACCESS STORAGE DEVICES 


3W Disk Controller Integrated File Adapter 

Two Channel Switch 

3370 Disk Storae (4)3375 	DsStorb (2)32SDisk Stoab (2 
-3924 Mpbytes-

MAGNETIC TAPE STORAGE 


3803 Tape Controller 
Two Channel Switch 

3420 Tape Drives (3) 

3340 	Disk Storage (4)
34Virtual3344 Disk Storage (2) 

-840 Megabytes-

COMMUNICATIONS DEVICES 

Channel to Channel Adapter 

3272 Communications Controller (2) 
Communications Devices (64) 

3272 Communications Controller (1) 

Communications Devices (32) 

3274 CommunicationsController (1)Cullinane 

Communications. Devices (32) 


Integrated Communications Adapter:
Two Binary Synchronous Communication 

Lines to IBM System 34 

UNIT RECORD DEVICES 

3203 Printer 
3881 Optical Scanner 

MINI-COMPUTERS 

Series I Mini-Computer (1)
'Supporting 40 Remote Lines 

Series 1 Mini-Computer (1)Coordinated Occupational Information Network (COIN) -
Supporting 32 Remote Lines Time Share Corporation Guidance Information System (GIS)-Rental: Hacienda La Puente School DistrictSystem of Interactive Guidance & Information (SIGI) 

-Rental: California State Polytechnic University 

SOFTWARE SYSTEMS CURRENTLY UTILIZED WITHIN THE 
SICOMPUTER ENVIRONMENT AT MT. SAN ANTONIO COLLEGE 

INCLUDE ... 
Virtual Machine (VM) 
Virtual Machine/System Product (VM/SP) 
Virtual Machine/interactive Problem Control System (VM/IPCS)
 
Renote Spooling Communications Subsystem (RSCS)
 
Disk Operating System/Virtual Storage Extended (DOSIVSE)
 
Virtual Storage Extended/Advanced Functions (VSE/AF)
 
Virtual Storage Extended/Virtual Storage Access Method (VSE/VSAM) 

Storage Extended/Interactive Problem Control System (VSE/IPCS)Virtual Storage Extended/Basic Telecommunications Access Method (VSE/BTAM)
 
System Installation Productivity Option/Extended (SIPO/E)
 
Interactive Productivity Facility (IPF)
 

I 	 Data Interfile Transfer Testing Operations (DITTO) 
t: 	Priority Output Writer, Execution Processor, Input Reader (POWER) 

Graphic Data Display Manager (GDDM) 
Graphic Data Display Manager/Presentation Graphics Feature (GDDM/PGF) 
Common Business Oriented Langyage (COBOL)
Report Program Generator II (RPG II)
 
Series 1 Event Driven Exec (EDX)

Series 1 Yale ASCII Terminal Communication System
 

University of Waterloo Fortran Compiler (WATFIV)

University of Waterloo Basic (WATBASIC)
 
University of Waterloo COBOL (WATBOL)

Computer Associates Sort/Merge System (CA-SORT)

Computer Associates Disk Management System (DYNAM/D)
 
Computer Associates Tape Management System (DYNAMIT)
 
Computer Associates Full-Screen Terminal Expansion for VM (VTERM)
Cullinane Integrated Database Management System (IDMS) 

Integrated Data Dictionary (IDD)Cullinane Report Generator with EDP AUDITOR (CULPRIT)Cullinane VM Interface 

Cullinane OnLine English (OLE)
Cullinane Application Development System/OnLine (ADS/O)Cullinane Universal Communications Facility (UCF)
Westinghouse Teleprocessing Interface System (WESTI)
 
Westinghouse Disk Utility System
 
Westinghouse Disk Utility System/Advanced Functions
 
Software Concepts Cjmputer Scheduling & Reporting System (CSAR)

Goal Systems International Fast Linkage Editor/Library Maintenance/ 

Library Copy (FLEE/FLIM/FLIC) 
I Dylakor Dyl/250 General Utility

Henco Application Development & Utilization System (INFO) 
Statistical Package for Social Sciences (SPSS/SCSS)
Eureka California Career Information System 


