








































































































































Directory Services. The Directory Services 
standard defines services to perform mapping 
between names of entities as known by users and 
addresses of those entities within the OSI envi­
ronment. This work is based on extensive work 
carried out by CCITT and published as their 
X.500 series of recommendations in 1988. The 
ISO standards are at an advanced stage and will 
be fully compatible with CCITT. 

Future of OSI Management Standards 
OSI Management standards are at a relatively 
immature stage, and despite strong interest from 
network users and suppliers, the process of 
agreeing on a common approach requires con­
siderable time. It may well be several years 
before a full set of standards is in place. 

In an attempt to speed up this process and 
promote the use of OSI Management standards, 
a group called the OSI Network Management 
Forum was set up in 1988. Made up of network 
and computer suppliers, the purpose of the 
Forum is to encourage industry to "conform to 
standards in a uniform way." 

The Model in Practice 
Having looked at the basic building blocks of 
OSI and how some of them are developing, it is 
useful to consider an example of how the stan­
dards are used to solve a specific set of prob­
lems. General Motors made one of the first 
initiatives in the application of OSI standards 
when the company set up a group of users to 
specify protocols for factory floor automation 
in automobile manufacture. 

These Manufacturing Automation Protocols 
(MAP) define a selection of OSI standards for 
this environment. Since the complete set of OSI 
standards was not in place when the first version 
of MAP was defined, the current draft standards 
were used where available, and application­
specific protocols were defined where no draft 
was available. Later versions of MAP incorporated 
the full OSI standards as they became available. 

MAP was one of the first user-driven initiatives 
aimed at establishing a complete seven-layer 
set of standards for a particular application area. 
As large numbers of users added their support 
and requested product compliance, MAP rapidly 
became one of the major forces driving the 
implementation of OSI standards. 

Elements of MAP 
GM selected OSI because they needed to be able 
to procure equipment from different suppliers 
and integrate it on the factory floor for their 
manufacturing operation. The different compo­
nents of MAP were each chosen to fulfill partic­
ular requirements of this operation. 

Application Layers. One of the requirements 
is to manage the operation of robots on the pro­
duction line. Each robot needs to have the cor­
rect program loaded for the current production 
line job, and any changes to its work schedule 
require a new program to be loaded. The file 
transfer capability of FTAM enables programs to 
be transferred between the control systems and 
the production line. 

Since FTAM provides greater capability than 
simple file transfer, the early versions of MAP 
(2.0 and 2.1) specified only a subset of FTAM 
required for file transfer. The latest version (3.0) 
specifies the complete standard. 

Another requirement is the management by 
control systems of shop floor devices in real 
time, including monitoring and controlling a 
production line and its supply of parts. OSI did 
not originally specify a standard for this task, so 
GM defined a manufacturing message format 
standard for this purpose. This standard has now 
been adopted by ISO as the Manufacturing 
Message Specification (MMS) and is in the pro­
cess of being defined as an OSI standard. 

In the absence of OSI standards, MAP origi­
nally defined proprietary network management 
and directory services. However, as the ISO stan­
dards become available, they are being incorpo­
rated into the MAP specifications. 
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Lower Layers. There are a number of factors 
influencing the choice of physical connection 
requirements for MAP. Since all communica­
tions take place within a small geographical 
area, a LAN is the obvious choice. The choice 
of LAN type is influenced by several factors: 
the type of cable already installed, the accom­
modation of different communication channels 
on the same wire, flexible topology for the con­
figuration of the network, and resistance to elec­
trical interference. These factors resulted in the 
choice of a broadband coaxial LAN for the phys­
ical medium in MAP. 

The access mechanism selected for the broad­
band LAN was a token-passing bus. In this 
method, the LAN stations pass around a token 
that carries the permission to transmit data. This 
method provides guaranteed maximum delivery 
times on the LAN, as opposed to the CS MA/CD 
method, which uses contention and provides 
nondeterministic delivery times. The provision 
of guaranteed delivery times is important for 
real-time operations in the factory. 

The broadband token-passing bus was origi­
nally defined by IEEE and has now been adopted 
by ISO as IS 8802/4. 

Layers 2 through 6. MAP specifies the connec­
tionless Data Link Layer, LLC Type 1, together 
with the connectionless Internet Protocol at the 
Network Layer. Above the Network Layer, MAP 
specifies Transport Protocol Class 4 and the OSI 
Session Layer. Early versions of MAP (2.0 and 2.1) 
did not use a Presentation Layer, since it was not 
fully defined at the time. The current version 
(3.0) now includes the OSI Presentation Layer. 

The MAP initiative was one of the major fac­
tors in promoting the use of OSI for real applica­
tions and was the first of a number of initiatives 
extending the usability and acceptance of OSI 
standards. 

Selection and Testing of Standards 
The example described above shows how stan­
dards are used to perform application functions 
over a broadband token-passing bus. FTAM is 
one of the Application Layer standards specified 
by MAP, and this makes certain demands on the 
underlying layers. For example, the Session 
Layer uses a group of functional units associated 
with the synchronization service. A different 
Application Layer (e.g., MHS) would use a dif­
ferent group of functional units. (MHS uses the 
activity management functional units.) 

Similarly, if an X.25 packet switching network 
were used instead of a broadband token-passing 
bus, connection-oriented protocols would be used 
in the lower three layers, and Transport Protocol 
Class O would be used instead of Transport Pro­
tocol Class 4. 

Profiles and Functional Standards 
There are now a considerable number of OSI 
standards addressing all seven layers of the 
model. Many of these have subsets and options 
within them. User and implementor groups real­
ized that if implementors selected different sets 
of standards or if they used different options 
within a standard, their products would not 
communicate. 

A number of user and implementor groups, 
as well as government bodies, became active in 
specifying sets of standards, or "profiles," and 
the options to be used within them for particular 
application areas. Implementors also recognized 
that some standards contained errors, were 
ambiguous, or left certain details unspecified. 
To resolve these issues, they defined "functional 
standards" for use in various application 
contexts. 
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MAP. One of the first profiles defined was 
the MAP specification described above. MAP 
specifies protocols for use in the manufacturing 
environment. 

TOP. A similar group sponsored by Boeing 
defined TOP for office systems. Using a LAN 
environment, TOP specifies a baseband coaxial 
bus as the medium and CSMA/CD for the access 
method. TOP also provides for use of an X.25 
Network Layer as an alternative to a LAN. 
Figure 3 shows the protocols and standards spe­
cified in TOP, including the two alternative net­
works and the higher layer standards. 

WAN 

Application Layer services include FTAM, 
MHS, and VT, as well as directory services and 
network management. Figure 3 also shows a 
number of applications that use FTAM and MHS 
services. These provide document, graphics, 
and file transfer services for the off ice 
environment. 
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Government Standards Bodies. The National 
Institute for Standards and Technology (NIST, 
formerly NBS, or National Bureau of Standards) 
in the U.S. and the European governmental 
standards body CEN/CENELEC' have been ac­
tive in specifying functional standards to define 
exactly how suppliers should implement their 
OSI-based products. Other important specifica­
tions are the government OSI profiles (GOSIP) in 
the U.S. and U.K. The latter, GOSIP in the U.K., 
specifies mandatory standards for use in all 
government-procured contracts. 

Conformance 
Defining a set of compatible standards is not 
sufficient requirement to ensure successful 
interworking between systems. If end systems 
are to be able to communicate without prior 
agreement or arrangement, there are many 
issues relating to the details of the communica­
tion that must be first resolved. The objective for 
open systems interworking is that only address 
information and security authorization need be 
exchanged before communication can take place. 

'European Committee for Standardization/European Committee for 
Electrotechnical Standardization. 

One way to improve the probability of inter­
working successfully is to test intended imple­
mentations against a conformance testing center 
to ensure compliance with the standards. Several 
groups have been active in setting up testing cen­
ters. These include the Corporation for Open 
Systems (COS) in the U.S. and the Standards 
Promotion Application Group (SPAG) in Europe. 
In addition, an initiative called Conformance Test­
ing Services (CTS) in Europe helps to ensure 
a common testing environment. The aim is that 
all testing services in Europe will produce the 
same results on the same set of software. 

The main areas covered by the current genera­
tion of testing services are FTAM, MHS, and the 
lower layers of the OSI model. In the future, users 
will expect products to have a certificate of con­
formance from one of the official testing centers. 
These products will have a much higher probabil­
ity of interworking with other products and, 
therefore, will be more attractive to prospective 
customers. 

User Benefits from OSI 
Users can expect many advantages when they 
use OSI products. These benefits fall into three 
areas: 

■ Multivendor networks. 
■ Use of public (or semi-public) services. 

■ Communication between independent 
enterprises. 

Multivendor Networks 
Increasingly, businesses are placing more of 
their critical business functions on information 
processing systems. It is now commonplace for 
information vital to the operation of a business 
to be stored and processed on computers. Com­
munication services provide access to the infor­
mation for individuals who require it. 

To provide the best possible systems on which 
to store, process, distribute, and present the 
information, it is necessary to have flexibility in 
the choice of equipment. Only in this way can a 
business remain competitive in the way it man­
ages its information. 
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For maximum flexibility, users need to select 
equipment that offers the best price/performance 
and easily integrates into the total information 
processing environment. Ideally, equipment from 
different manufacturers would be as easy to inte­
grate as that from the same manufacturer. In prac­
tice this is difficult to achieve, but only by striving 
for this objective can users hope to choose the 
best equipment for the job. 

OSI standards attempt to solve this problem. 
By ensuring that all equipment conforms to the 
same standards, it is possible to build a network 
with different types of systems working together 
in a single distributed processing environment. 

The benefits for the user are, therefore, the 
ability to interconnect systems from different 
vendors, the ability to choose the best solution 
for an application (without having to be con­
cerned about interworking issues), and the 
ability to replace systems when more attractive 
alternatives become available. 

Public Services 
With the advent of public data networks in the 
1970s and, later, privately managed networks 
offering access to value-added network services, 
the possibility arose to make services available 
to a range of users. These services include elec­
tronic mail, database access, and a variety of 
information services. 

Initially the services were accessed using 
simple terminal protocols, such as the CCITT 
standard X.29 over an X.25 carrier network. 
However, as services became more sophisti­
cated, new protocols such as X.400, Teletex, and 
EDI were used to access them. Clearly, if service 
providers were to specify their own access 
protocols, it would be impossible for a user to 
access more than a handful of services, and 
these at considerable cost and effort. 

Standards, and OSI standards in particular, 
make it possible to access a range of services by 
installing a small number of standard protocols 
on the access system. Furthermore, MHS stan­
dards allow private messaging networks to be 
linked to public messaging networks and, there­
fore, to global networks providing access to 
businesses on a worldwide scale. 

Only by using standards can a user have access 
to the growing number of data services now 
being offered. In many countries, government 
regulations specify that services must be avail­
able via OSI standards, so OSI will become man­
datory for access to these services. 

Communication between Independent 
Enterprises 
One of the objectives of OSI is the ability to 
achieve communication between systems with­
out prior arrangement or negotiation. OSI sys­
tems should be able to communicate in the same 
way that a telephone is used to dial any other 
telephone in the world without prior agreement 
( other than knowledge of the telephone number). 

Directory services and security features are 
two important aspects of OSI work that will 
facilitate communication without prior agree­
ment. Security features are being added to 
control access and prevent unauthorized use of 
information and resources. Directory services 
allow users to find the address of the service 
they require. 

An open network can be used for a variety of 
purposes. For example, EDI standards can be 
used to send orders, invoices, or payments 
directly between suppliers and customers. Elec­
tronic business communications can include 
documents, voice, and video. Businesses can 
offer chargeable information or data processing 
services, and users can access them with a min­
imum of formality. Such communication without 
prearrangement is possible only if equipment 
throughout the world conforms to the same 
standards. 

OSI standards will create a new industry cen­
tered around providing open communications 
between enterprises. If they are to take advan­
tage of the new opportunities, businesses will 
have to comply with these new global standards. 
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Users' Product Requirements 
If users' demands for OSI arise from the con­
siderations described above, there are con­
siderable implications for the type of products 
they will need from manufacturers and 
suppliers. 

To build multivendor networks, it is not suffi­
cient for equipment to provide a minimum level 
of OSI support. OSI products must be fully inte­
grated into the system. This means that systems 
must make available their full range of facilities 
and services to the OSI network. For example, 
the FTAM service interface can only be used to 
maximum advantage if there is software to map 
the FTAM virtual file-store to the real file-store 
of the system. 

Today there are examples where the lower 
levels of OSI are used to transport data between 
end systems, but proprietary protocols are used 
for the higher layers to implement a proprietary 
network architecture. This approach places con­
straints on the openness of a network and limits 
the flexibility when mixing different types of 
equipment. This is sometimes unavoidable when 
OSI upper layer standards are not available to 
provide the required functionality. However, as 
the scope of the standards widens, the need for 
such proprietary protocols should diminish. It 
will be possible for manufacturers to move their 
own network architectures toward exclusive use 
of OSI standards. 

From a user's point of view, such changes 
are an advantage because they increase the flexi­
bility to choose the best hardware and software 
solution for the application. Since vendors' prod­
ucts have different performance and functional 
characteristics, it is a considerable advantage 
if a user can select products that best meet the 
requirements. This is not possible when issues 
of integration with existing systems limit the 
choice. Users need to have products that offer 
their full range of benefits through the OSI 
interface. 

The Future of OSI 
With the approach of the 1990s, the growth of 
the OSI-based products and services will begin 
to accelerate. The years of investment by manu­
facturers, users, and public bodies will begin to 
bring returns. At the same time, the develop­
ment and evolution of standards will continue at 
an accelerating pace. 

OSI Networks and ISDN 
Further developments in technology will have a 
profound influence on standards. The Integrated 
Services Digital Networks (ISDN), which have 
been under definition by CCITT for most of the 
1980s, will come into existence. These networks 
integrate all forms of electronic communication 
using digital switching techniques, and as a 
result, PTTs hope to replace existing voice and 
switched data networks by these services over 
the next ten years. 

New mechanisms will be needed to migrate 
distributed services to the new ISDN networks 
and ultra-high-speed (100-Mbit-per-second) 
LANs and MANs. The tariff structure adopted 
by PTTs will be critical in determining both the 
rate of acceptance of ISDN and the way in which 
OSI standards are overlaid onto ISDN services. If 
ISDN circuits are inexpensive to set up and tear 
down, there should be a migration of OSI away 
from use of packet-switched toward circuit­
switched networks. On the other hand, if the 
ISDN circuits are expensive, there could be con­
siderable user resistance to the move away from 
current switched data networks and leased lines. 

In either case, the adoption of OSI will accel­
erate rapidly through the 1990s. Existing stan­
dards and existing network architectures will 
form the basis of this growth initially, but later 
new LAN and ISDN architectures are likely to 
become increasingly important. 
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Evolution of the OSI Model 
High-speed networks will give rise to major 
changes in the OSI model. New applications 
such as interactive graphics will need to make 
full use of the bandwidth available, and the 
structure of the current seven layers does not as 
yet make optimal use of the network. In addi­
tion, the functions of some of the layers are 
implicit in the application and impose an 
unnecessary overhead on the communication. 

Another approach that may be appropriate 
for very high-performance applications is one 
where unnecessary layers remain inactive and 
the seven layers are collapsed into three or four 
simplified layers. This is analogous to the RISC 
(reduced instruction set computer) approach to 
processor design, which has been used to develop 
very high-performance processors by reducing 
the complexity of the instruction set. 

However, changes to the concepts and struc­
ture of the OSI model will not appear quickly 
and can only be built on a firm basis of support 
of the existing model in the 1990s. The invest­
ment that manufacturers, users, and govern­
ments have placed in existing standards must 
reap significant returns before such radical 
changes will be considered. 

Planning for the Future 
For the user or provider of communications 
services, it is important to be aware of trends 
when planning for the future. Through the 
development of standards such as OSI, technolo­
gies are moving toward international standards. 

In the messaging area, the acceptance of the 
MHS standards and growth of MHS products and 
services have been phenomenal in the past few 
years. For the movement of bulk data, the 
demand for FTAM products is growing rapidly, 
and for the transmission of industry-specific 
transactions, EDI networks and standards are 
growing rapidly. These trends will continue into 
the 1990s and will become increasingly impor­
tant as OSI becomes a major force that competes 
with SNA. 

It is likely that SNA will still continue to be 
important for some years to come and is ahead 
of OSI in some areas such as network manage­
ment. OSI acceptance has been delayed in the 
past due to a number of weaknesses, notably the 
time that standards take to be agreed upon. 
These weaknesses are being addressed; for 
example, new procedures have been set in place 
to accelerate the progress of standards. 

In addition, new technologies and applica­
tions will appear that will take time to be included 
in the standardization process. In these cases, 
proprietary solutions will be used. As of ten 
happens when a good proprietary solution has 
been found, it forms 
the basis of an even-
tual international 
standard. This is aided 
by the fact that many 
manufacturers develop 
new products within 
an OSI framework 

The adoption of OSI 
1 will accelerate rapidly 
through the 1990s. 

even when specific standards are not available. 
In the long term, OSI will evolve and change 

to remove inefficiencies and accommodate new 
technologies. If these changes can be made 
quickly and incorporated into the model, OSI 
will become the dominant architecture of the 
1990s and displace SNA, which has been the 
leading architecture during the 1980s. 
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Conclusion 
OSI Acronyms OSI was designed by international committees to 

provide interworking between heterogeneous 
computer systems. A complete set of protocols is 
now in place for several application areas, and 
work is proceeding to extend the range of appli­
cation areas covered. The reference model is 
undergoing continual enhancement to incorpo­
rate new technologies, such as high-speed 
LANs, and new requirements, such as security 
and management. 

AD 
ANSI 
AP 
ACSE 
CCITT 

CCR 
CEN/CENELEC 

CGMIF 
CMIS 
CMIP 
CSMA/CD 
DAD 
DIS 
DP 
EDI 
FTAM 
GKS 
GOSIP 
HDLC 
IEEE 
IS 
ISO 
IWU 
LAN 
LLC 
LU 
ODIF 
MAN 
MAP 
MHS 
MIB 
MOTIS 
ODA 
OSI 
OSIE 
PDIF 
PTT 
RISC 
RJE 
SMI 
SMIS 
SNA 
TOP 
TP 
VT 
WAN 
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Addendum 
American National Standards Institute 
Application process 
Association control service element 
International Telegraph and Telephone 

Consultative Committee 
Commitment, Concurrency, and Recovery 
European Committee for Standardization/European 

Committee for Electrotechnical Standardization 
Computer graphics metafile interchange format 
Common Management Information Services 
Common Management Information Protocols 
Collision sense multiple access with collision detect 
Draft Addendum 
Draft International Standard 
Draft Proposal 
Electronic Data Interchange 
File transfer, access, and management standards 
Graphics kernel system 
Government OSI profiles 
High level data link control 
Institute of Electrical and Electronic Engineers 
International Standard 
International Organization for Standardization 
Interworking unit 
Local area network 
Logical Link Control 
Logical unit 
Office document interchange format 
Metropolitan area network 
Manufacturing Automation Protocol 
Message Handling System 
Management information base 
Message-Oriented Text Interchange System 
Office Document Architecture 
Open Systems Interconnection 
Open Systems Interconnection Environment 
Product definition interchange format 
Postal, telephone, and telegraph service 
Reduced instruction set computer 
Remote job entry 
Structure of Management Information 
Specific Management Information Services 
Systems Network Architecture 
Technical and Office Protocols 
Transaction processing 
Virtual Terminal 
Wide area network 

OSI has the potential to offer enormous bene­
fits to industry worldwide. With OSI, users will 
be able to install the equipment that is most suit­
able to the task, regardless of vendor. They will 
also be able to take advantage of data services 
offered anywhere on the globe and communi­
cate directly with other independent companies. 

To get maximum benefit from these opportu­
nities, users will require products from vendors 
that fully integrate OSI functionality into their 
operating systems rather than select a subset of 
standards that can most easily be integrated with 
proprietary architectures. The number and range 
of products that implement OSI standards is 
already growing rapidly and will continue to 
increase in the 1990s as the move toward OSI 
networks gathers pace. OSI will move from 
being a minority interest to a major force and a 
mandatory requirement within corporate net­
works and for all business communications. 

New services and new technologies will 
appear and place new demands on communica­
tion services. The OSI model will evolve to 
accommodate these changes by delivering new 
and enhanced capabilities in a timely manner. 
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Tandem Systems Review Index April 1989 

The Tandem Journal became the Tandem Systems Review in February 1985. Four issues of the 
Tandem Journal were published:' 

Volume 1, Number 1 
Volume 2, Number 1 
Volume 2, Number 2 
Volume 2, Number 3 

Fall 1983 
Winter 1984 
Spring 1984 
Summer 1984 

Part no. 83930* 
Part no. 83931 * 
Part no. 83932* 
Part no. 83933* 

As of this issue, 11 issues of the Tandem Systems Review have been published: 

Volume 1, Number 1 
Volume 1, Number 2 
Volume 2, Number 1 
Volume 2, Number 2 
Volume 2, Number 3 
Volume 3, Number 1 
Volume 3, Number 2 
Volume 4, Number 1 
Volume 4, Number 2 
Volume 4, Number 3 
Volume 5, Number 1 

February 1985 
June 1985 
February 1986 
June 1986 
December 1986 
March 1987 
August 1987 
February 1988 
July 1988 
October 1988 
April 1989 

Part no. 83934* 
Part no. 83935* 
Part no. 83936* 
Part no. 83937 
Part no. 83938 
Part no. 83939 
Part no. 83940 
Part no. 11078 
Part no. 13693** 
Part no. 15748 
Part no. 18662 

The articles published in all 15 issues are arranged by subject below. (Tandem Journal is abbreviated 
as TJ and Tandem Systems Review as TSR.) A second index, arranged by product, is also provided. 

Index by Subject 

Season 
Volume, or month Part 

Article title Author(s) Publication Issue and year number 

Application Development and Languages 

Ada: Tandem's Newest Compiler and Programming Environment R.Vnuk TSR 3,2 Aug.1987 83940 

An Introduction to Tandem EXTENDED BASIC• J. Meyerson TJ 2,2 Spring 1984 83932 

State-of-the-Art C Compiler E. Kit TSR 2,2 June 1986 83937 

Tandem's New COBOL85• D. Nelson TSR 2,1 Feb.1986 83936 

Debugging TACL Code .. L. Palmer TSR 4,2 July 1988 13693 

The ENABLE Program Generator for Multifile Applications· B.Chapman, TSR 1,1 Feb. 1985 83934 
J. Zimmerman 

PATHFINDER-An Aid for Application Development' $.Benett TJ 1,1 Fall 1983 83930 

A New Design for the PATHWAY rep• R. Wong TJ 2,2 Spring 1984 83932 

PATHWAY IDS: A Message-level Interface to M. Anderton, TSR 2,2 June 1986 83937 
Devices and Processes M. Noonan 

TACL, Tandem's New Extensible Command Language• J. Campbell, TSR 2,1 Feb. 1986 83936 
R. Glascock 

New TAL Features C. Lu, TSR 2,2 June 1986 83837 
J. Murayama 

TMF and the Multi-Threaded Requester• T Lemberger TJ 1,1 Fall1983 83930 

Writing a Command Interpreter· D. Wong TSR 1,2 June 1985 83935 

Customer Support 
Customer Information Service J. Massucco TSR 3,1 March 1987 83939 

Remote Support Strategy J.Eddy TSR 3,1 March 1987 83939 

Tandem's Software Support Plan R. Baker, D. McEvoy TSR 3,1 March 1987 83939 

1Articles and issues indicated by an asterisk n are no longer in stock. Issues indicated by a double asterisk( .. ) are available in limited quantities. 
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Season 
Volume, or month Part 

Article title Author(s) Publication Issue and year number 

Data Communications 

Changes in Fox· N.Donde TSR 1,2 June 1985 83935 

Introduction to MUL TILAN A. Coyle TSR 4,1 Feb. 1988 11078 

Overview of the MUL TILAN Server A. Rowe TSR 4,1 Feb. 1988 11078 

A SNAX Passthrough Tutorial· D.Kirk TJ 2,2 Spring 1984 83932 

SNAX/APC: Tandem's New SNA Software for 8. Grantham TSR 3,1 March 1987 83939 
Distributed Processing 

SNAX/HLS: An Overview• S. Saltwick TSR 1,2 June 1985 83935 

Using the MUL TILAN Application Interfaces M. Berg, A. Rowe TSR 4,1 Feb. 1988 11078 

Data Management 

A Comparison of the BOO DP1 and DP2 Disc Processes· T. Schachter TSR 1,2 June 1985 83935 

DP1 -DP2 File Conversion: An Overview• J. Tate TSR 2,1 Feb. 1986 83936 

DP2's Efficient Use of Cache· T. Schachter TSR 1,2 June 1985 83935 

DP2 Highlights• K. Carlyle, TSR 1,2 June 1985 83935 
L McGowan 

DP2 Key-sequenced Files• T. Schachter TSR 1,2 June 1985 83935 

Determining FCP Conversion Time· J. Tate TSR 2,1 Feb. 1986 83936 

Improvements in TMF• T. Lemberger TSR 1,2 June 1985 83935 

High-Performance SOL Through Low-Level System Integration .. A. Borr TSR 4,2 July 1988 13693 

Overview of Non Stop SOL•• H.Cohen TSR 4,2 July 1988 13693 

NetBatch: Managing Batch Processing on Tandem Systems D. Wakashige TSR 5,1 April 1989 18662 

Nonstop SOL Data Dictionary .. R. Holbrook, TSR 4,2 July 1988 13693 
D.Tsou 

Nonstop SOL Optimizer: Basic Concepts .. M. Pong TSR 4,2 July 1988 13693 

Nonstop SOL Optimizer: Query Optimization and User Influence .. M. Pong TSR 4,2 July 1988 13693 

Nonstop SOL Reliability .. C. Fenner TSR 4,2 July 1988 13693 

The Relational Data Base Management Solution• G.Ow TJ 2,1 Winter 1984 83931 

Tandem's Nonstop SOL Benchmark Tandem Performance TSR 4,1 Feb. 1988 11078 
Group 

TMF Autorollback: A New Recovery Feature• M. Pong TSR 1,1 Feb. 1985 83934 

The TRANSFER Delivery System for Distributed Applications· S. Van Pelt TJ 2,2 Spring 1984 83932 

Manuals/Courses 

BOO Software Manuals• S.Olds TSR 1,2 June 1985 83935 

COO Software Manuals E. Levi TSR 4,1 Feb. 1988 11078 

New Software Courses• M.Janow TSR 1,2 June 1985 83935 

New Sofware Courses J. Limper TSR 4,1 Feb. 1988 11078 

Subscription Policy for Software Manuals• T. Mcsweeney TSR 2,1 Feb. 1986 83936 

Tandem's New Products· C. Robinson TSR 2,1 Feb. 1986 83936 

Tandem's New Products C. Robinson TSR 2,2 June 1986 83937 

Operating Systems 

The GUARDIAN Message System and How to Design for Ir M. Chandra TSR 1,1 Feb. 1985 83935 

Highlights of the BOO Software Release• K. Coughlin, TSR 1,2 June 1985 83935 
R. Montevaldo 

Overview of the COO Release L Marks TSR 4,1 Feb.1988 11078 

Increased Code Space• A. Jordan TSR 1,2 June 1985 83935 

Managing System Time Under GUARDIAN go• E. Nellen TSR 2,1 Feb.1986 83936 

New GUARDIAN 90 Timekeeping Facilities• E. Nellen TSR 1,2 June 1985 83935 

New Process-timing Features• S. Sharma TSR 1,2 June 1985 83935 

Nonstop II Memory Organization and Extended Addressing• D. Thomas TJ 1,1 Fall 1983 83930 

Robustness to Crash in a Distributed Data Base: A. Borr TSR 1,2 June 1985 83935 
A Nonshared-memory Approach• 

The Tandem Global Update Protocol• R.Carr TSR 1,2 June 1985 83935 
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Performance and Capacity Planning 

Tandem 5200 Optical Storage Facility: S. Coleman TSR 5,1 April 1989 18662 
Performance and Optimization Considerations 

Buffering for Better Application Performance· R. Mattran TSR 2,1 Feb.1986 83936 

Capacity Planning Concepts R. Evans TSR 2,3 Dec. 1986 83938 

COO TMDS Performance J. Mead TSR 4,1 Feb. 1988 11078 

Estimating Host Response Time in a Tandem System H. Horwitz TSR 4,3 Oct.1988 15748 

A Performance Retrospective P. Oleinick, P. Shah TSR 2,3 Dec.1986 83938 

The Performance Characteristics of Tandem Nonstop Systems• J. Day TJ 1,1 Fall 1983 83930 

Performance Considerations for Application Processes R. Glasstone TSR 2,3 Dec. 1986 83938 

Optimizing Sequential Processing on the Tandem System• R. Welsh TJ 2,3 Summer1984 83933 

Predicting Response Time in On-line Transaction A.Khatri TSR 2,2 June 1986 83937 
Processing Systems 

The 6600 and TCC6820 Communications Controllers: P. Beadles TSR 2,3 Dec. 1986 83938 
A Performance Comparison 

Improved Performance for BACKUP2 and RESTORE2• A. Khatri, M. McCline TSR 1,2 June 1985 83935 

Credit-authorization Benchmark for High Performance and T. Chmiel, T. Houy TSR 2,1 Feb.1986 83936 
Linear Growth• 

DP2 Performance• J. Enright TSR 1,2 June 1985 83935 

The ENCORE Stress Test Generator for On-line Transaction S. Kosinski TJ 2,1 Winter1984 83931 
Processing Applications• 

FASTSORT: An External Sort Using Parallel Processing J. Gray, M. Stewart, TSR 2,3 Dec. 1986 83938 
A. Tsukerman, S. Uren, 
B.Vaughan 

Performance Measurements of an A TM Network Application N. Cabell, D. Mackie TSR 2,3 Dec. 1986 83938 

How to Set Up a Performance Data Base with M. King TSR 2,3 Dec. 1986 83938 
MEASURE and EN FORM 

MEASURE: Tandem's New Performance Measurement Tool D. Dennison TSR 2,3 Dec. 1986 83938 

Message System Performance Enhancements D. Kinkade TSR 2,3 Dec. 1986 83938 

Message System Performance Tests S.Uren TSR 2,3 Dec. 1986 83938 

The PATHWAY TCP: Performance and Tuning• J. Vatz TSR 1,1 Feb. 1985 83934 

Understanding PATHWAY Statistics• M. Pong TJ 2,2 Spring 1984 83932 

Sizing Cache for Applications that Use B-series DP1 and TMF P.Shah TSR 2,2 June 1986 83937 

Sizing the Spooler Collector Data File H. Norman TSR 4,1 Feb. 1988 11078 

Tandem's Approach to Fault Tolerance B. Ball, W. Bartlett, TSR 4,1 Feb. 1988 11078 
S. Thompson 

Getting Optimum Performance from Tandem Tape Systems A.Khatri TSR 2,3 Dec. 1986 83938 

Nonstop VLX Performance J. Enright TSR 2,3 Dec.1986 83938 

Peripherals 

5120 Tape Subsystem Recording Technology W. Phillips TSR 3,2 Aug. 1987 83940 

Tandem 5200 Optical Storage Facility: A Hardware Perspective A.Patel TSR 5,1 April 1989 18662 

The 6100 Communications Subsystem: A New Architecture• A.Smith TJ 2,1 Winter1984 83931 

The 6600 and TCC6820 Communications Controllers: P. Beadles TSR 2,3 Dec. 1986 83938 
A Performance Comparison 

Data-Encoding Technology Used in the XLS Storage Facility D.S.Ng TSR 2,2 June 1986 83937 

Data-Window Phase-Margin Analysis A. Painter, H. Pham, TSR 2,2 June 1986 83937 
H. Thomas 

The DYNAMITE Workstation: An Overview• G.Smith TSR 1,2 June 1985 83935 

An Introduction to DYNAMITE Workstation Host Integration• S. Kosinski TSR 1,2 June 1985 83935 

Introducing the 3207 Tape Controller• S. Chandran TSR 1,2 June 1985 83935 

The Model 6VI Voice Input Option: Its Design and Implementation• B. Huggett TJ 2,3 Summer1984 83933 

The Role of Optical Storage in Information Processing L. Sabaroff TSR 3,2 Aug. 1987 83940 

Peripheral Device Interfaces J. Blakkan TSR 3,2 Aug.1987 83940 

Streaming Tape Drives J. Blakkan TSR 3,2 Aug.1987 83940 

Plated Media Technology Used in the XLS Storage Facility D.S.Ng TSR 2,2 June 1986 83937 

The VB Disc Storage Facility: Setting a New Standard for M. Whiteman TSR 1,2 June 1985 83935 
On-line Disc Storage• 
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Processors 

The High-Performance Nonstop TXP Processor• W. Bartlett,T. Houy, TJ 2,1 Winter1984 83931 
D. Meyer 

The Nonstop TXP Processor: A Powerful Design for P. Oleinick TJ 2,3 Summer1984 83933 
On-Line Transaction Processing• 

Non Stop CLX-Optimized for Distributed On-line D. Lenoski TSR 5,1 April 1989 18662 
Transaction Processing 

Nonstop VLX Hardware Design M. Brown TSR 2,3 Dec. 1986 83938 

The VLX: A Design for Serviceability J. Allen, R. Boyle TSR 3,1 March 1987 83939 

Security 

Distributed Protection with SAFEGUARD T.Chou TSR 2,2 June 1986 83937 

System Connectivity 

The OSI Model: Overview, Status, and Current Issues A. Dunn TSR 5,1 April 1989 18662 

Terminal Connection Alternatives for Tandem Systems J. Simonds TSR 5,1 April 1989 18662 

System Management 

Configuring Tandem Disk Subsystems S.Sitler TSR 2,3 Dec. 1986 83938 

Data Replication in Tandem's Distributed Name Service T. Eastep TSR 4,3 Oct. 1988 15748 

Enhancements to TMDS L. White TSR 3,2 Aug. 1987 83940 

Event Management Service Design and Implementation H. Jordan, R. McKee, TSR 4,3 Oct. 1988 15748 
R. Schue! 

Introducing TMDS, Tandem's New On-line Diagnostic System• J. Troisi TSR 1,2 June 1985 83935 

Overview of DSM P. Homan, B. Malizia, TSR 4,3 Oct.1988 15748 
E. Reisner 

Network Statistics System M.Miller TSR 4,3 Oct. 1988 15748 

SCP and SCF: A General Purpose Implementation of the T. Lawson TSR 4,3 Oct.1988 15748 
Subsystem Programmatic Interface 

Tandem's Subsystem Programmatic Interface G.Tom TSR 4,3 Oct.1988 15748 

Using FOX to Move a Fault-tolerant Application· C. Breighner TSR 1,1 Feb.1985 83934 

Using the Subsystem Programmatic Interface and K. Stobie TSR 4,3 Oct.1988 15748 
Event Management Services 

VIEWPOINT Operations Console Facility R. Hansen, G. Stewart TSR 4,3 Oct.1988 15748 

VIEWSYS: An On-line System-resource Monitor• D. Montgomery TSR 1,2 June 1985 83935 

Utilities 

Enhancements to PS MAIL R.Funk TSR 3,1 March 1987 83939 
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3207 Tape Controller 

Introducing the 3207 Tape Controller• S. Chandran TSR 1,2 June 1985 83935 

5120 Tape Subsystem 

5120 Tape Subsystem Recording Techonology W. Phillips TSR 3,2 Aug. 1987 83940 

5200 Optical Storage 

Tandem 5200 Optical Storage Facility: A Hardware Perspective A. Patel TSR 5,1 April 1989 18662 

Tandem 5200 Optical Storage Facility: Performance and S.Coleman TSR 5,1 April 1989 18662 
Optimization Considerations 

The Role of Optical Storage in Information Processing L. Sabaroff TSR 4,1 Feb.1988 11078 

6100 Communications Subsystem 

The 6100 Communications Subsystem: A New Architecture· A.Smith TJ 2,1 Winter1984 83931 

6530 Terminal 

The Model 6VI Voice Input Option: Its Design and Implementation• B.Huggett TJ 2,3 Summer1984 83933 

6600 and TCC6820 Communications Controllers 

The 6600 and TCC6820 Communications Controllers: P. Beadles TSR 2,3 Dec. 1986 83938 
A Performance Comparison 

ADA 

Ada: Tandem's Newest Compiler and Programming Environment R. Vnuk TSR 3,2 Aug.1987 83940 

BASIC 

An Introduction to Tandem EXTENDED BASIC- J. Meyerson TJ 2,2 Spring 1984 83932 

COMINT(CI) 

State-of-the-art C Compiler E.Kit TSR 2,2 June 1986 83937 

Cl 

Writing a Command Interpreter• D. Wong TSR 1,2 June 1985 83935 

CIS 

Customer Information Service J. Massucco TSR 3,1 March 1987 83939 

COBOL85 

Tandem's New COBOL85. D. Nelson TSR 2,1 Feb. 1986 83936 

CLX 

Nonstop CLX-Optimized for Distributed On-line D. Lenoski TSR 5,1 April 1989 18662 
Transaction Processing 

DP1 and DP2 

Sizing Cache for Applications that Use B-series DP1 and TMF P.Shah TSR 2,2 June 1986 83937 

A Comparison of the BOO DP1 and DP2 Disc Processes• T. Schachter TSR 1,2 June 1985 83935 

P1-DP2 File Conversion: An Overview• J. Tate TSR 2,1 Feb.1986 83936 

DP2's Efficient Use of Cache• T. Schachter TSR 1,2 June 1985 83935 

DP2 Highlights• K.Carlyle, TSR 1,2 June 1985 83935 
L. McGowan 

DP2 Key-sequenced Files• T. Schachter TSR 1,2 June 1985 83935 

DP2 Performance• J. Enright TSR 1,2 June 1985 83935 

Determining FCP Conversion Time• J. Tate TSR 2,1 Feb. 1986 83936 

DSM 

Data Replication in Tandem's Distributed Name Service T. Eastep TSR 4,3 Oct.1988 15748 

Event Management Service Design and Implementation H. Jordan, R. McKee, TSR 4,3 Oct. 1988 15748 
R. Schue! 

Overview of DSM P. Homan, B. Malizia, TSR 4,3 Oct.1988 15748 
E. Reisner 

Network Statistics System M.Miller TSR 4,3 Oct. 1988 15748 

SCP and SCF: A General Purpose Implementation of the T. Lawson TSR 4,3 Oct.1988 15748 
Subsystem Programmatic Interface 

Tandem's Subsystem Programmatic Interface G.Tom TSR 4,3 Oct.1988 15748 

Using the Subsystem Programmatic Interface and K.Stobie TSR 4,3 Oct.1988 15748 
Event Management Services 

VIEWPOINT Operations Console Facility R. Hansen, G. Stewart TSR 4,3 Oct. 1988 15748 
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DYNAMITE 

The DYNAMITE Workstation: An Overview• G.Smith TSR 1,2 June 1985 83935 

An Introduction to DYNAMITE Workstation Host Integration• S. Kosinski TSR 1,2 June 1985 83935 

ENABLE 

The ENABLE Program Generator for Multifile Applications• B. Chapman, TSR 1,1 Feb. 1985 83934 
J. Zimmerman 

ENCOMPASS 

The Relational Data Base Management Solution· G.Ow TJ 2,1 Winter1984 83931 

ENCORE 

The ENCORE Stress Test Generator for On-line Transaction S. Kosinski TJ 2,1 Winter1984 83931 
Processing Applications• 

FASTSORT 

FASTSORT: An External Sort Using Parallel Processing J. Gray, M. Stewart, TSR 2,3 Dec. 1986 83938 
A. Tsukerman, S. Uren, 
B.Vaughan 

FOX 

Changes in Fox• N. Donde TSR 1,2 June 1985 83935 

Using FOX to Move a Fault-tolerant Application• C. Breighner TSR 1,1 Feb. 1985 83934 

GUARDIAN90 

Highlights of the BOO Software Release• K. Coughlin, TSR 1,2 June 1985 83935 
R. Montevaldo 

BOO Software Manuals• S.Olds TSR 1,2 June 1985 83935 

COO TMDS Performance J. Meade TSR 4,1 Feb. 1988 11078 

COO Software Manuals E. Levi TSR 4,1 Feb. 1988 11078 

Overview of the COO Release L. Marks TSR 4,1 Feb. 1988 11078 

The GUARDIAN Message System and How to Design for Ir M.Chandra TSR 1,1 Feb. 1985 83935 

Improved Performance for BACKUP2 and RESTORE2· A. Khatri, M. McCline TSR 1,2 June 1985 83935 

Increased Code Space• A. Jordan TSR 1,2 June 1985 83935 

Introducing TMDS, Tandem's New On-line Diagnostic System· J. Troisi TSR 1,2 June 1985 83935 

Enhancements to TMDS L. White TSR 3,2 Aug. 1987 83940 

Managing System Time Under GUARDIAN go• E. Nellen TSR 2,1 Feb.1986 83936 

Message System Performance Enhancements D. Kinkade TSR 2,3 Dec. 1986 83938 

Message System Performance Tests S.Uren TSR 2,3 Dec. 1986 83938 

New GUARDIAN 90 Timekeeping Facilities• E.Nellen TSR 1,2 June 1985 83935 

New Process-timing Features• S. Sharma TSR 1,2 June 1985 83935 

Nonstop II Memory Organization and Extended Addressing• D. Thomas TJ 1,1 Fall 1983 83930 

Robustness to Crash in a Distributed Data Base: A.Borr TSR 1,2 June 1985 83935 
A Nonshared-memory Multiprocessor Approach• 

The Tandem Global Update Protocol• R.Carr TSR 1,2 June 1985 83935 

Tandem's Approach to Fault Tolerance B. Ball, W. Bartlett, TSR 4,1 Feb. 1988 11078 
S. Thompson 

MEASURE 

How to Set Up a Performance Data Base with M.King TSR 2,3 Dec. 1986 83938 
MEASURE and EN FORM 

MEASURE: Tandem's New Performance Measurement Tool D. Dennison TSR 2,3 Dec. 1986 83938 

MULTILAN 

Introduction to MUL TILAN A. Coyle TSR 4,1 Feb.1988 11078 

Overview of the MUL TILAN Server A.Rowe TSR 4,1 Feb. 1988 11078 

Using the MUL TILAN Application Interfaces M. Berg, A. Rowe TSR 4,1 Feb. 1988 11078 

NetBatch 

NetBatch: Managing Batch Processing on Tandem Systems D. Wakashige TSR 5,1 April 1989 18662 

OSI 

The OSI Model: Overview, Status, and Current Issues A.Dunn TSR 5,1 April 1989 18662 
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PATHFINDER 

PATHFINDER-An Aid for Application Development' S.Benett TJ 1,1 Fall 1983 83930 

PATHWAY 

PATHWAY IDS: A Message-level Interface to Devices M. Anderton, TSR 2,2 June 1986 83937 
and Processes M. Noonan 

A New Design for the PATHWAY TCP* R. Wong TJ 2,2 Spring 1984 83932 

The PATHWAY TCP: Performance and Tuning J. Vatz TSR 1,1 Feb. 1985 83934 

Understanding PATHWAY Statistics* M. Pong TJ 2,2 Spring 1984 83932 

PS MAIL 

Enhancements to PS MAIL A.Funk TSR 3,1 March 1987 83939 

SAFEGUARD 

Distributed Protection with SAFEGUARD T. Chou TSR 2,2 June 1986 83937 

SNAX 

A SNAX Passthrough Tutorial* D. Kirk TJ 2,2 Spring 1984 83932 

SNAX/APC: Tandem's New SNA Software for Distributed B.Grantham TSR 3,1 March 1987 83939 
Processing 

SNAX/HLS: An Overview* S.Saltwick TSR 1,2 June 1985 83935 

SPOOLER 

Sizing the Spooler Collector Data File H. Norman TSR 4,1 Feb. 1988 11078 

SQL 

High-Performance SOL Through Low-Level System Integration** A. Borr TSR 4,2 July 1988 13693 

Nonstop SOL Data Dictionary** R. Holbrook, TSR 4,2 July 1988 13693 
D.Tsou 

Nonstop SOL Optimizer: Basic Concepts** M. Pong TSR 4,2 July 1988 13693 

Nonstop SOL Optimizer: Query Optimization and User Influence** M. Pong TSR 4,2 July 1988 13693 

Nonstop SOL Reliability** C. Fenner TSR 4,2 July 1988 13693 

Overview of Nonstop SOL** H. Cohen TSR 4,2 July 1988 13693 

Tandem's Nonstop SOL Benchmark Tandem Performance TSR 4,1 Feb. 1988 11078 
Group 

TACL 

Debugging TACL Code** L. Palmer TSR 4,2 July 1988 13693 

TACL, Tandem's New Extensible Command Language* J.Campbell, TSR 2,1 Feb. 1986 83936 
R. Glascock 

TAL 

New TAL Features C. Lu, TSR 2,2 June 1986 83837 
J. Murayama 

TMF 

Improvements in TMF* T. Lemberger TSR 1,2 June 1985 83935 
TMF and the Multi-Threaded Requester* T. Lemberger TJ 1,1 Fall 1983 83930 

TMF Autorollback: A New Recovery Feature* M. Pong TSR 1,1 Feb.1985 83934 

TRANSFER 

The TRANSFER Delivery System for Distributed Applications' S. Van Pelt TJ 2,2 Spring 1984 83932 

TXP 

The High-Performance Nonstop TXP Processor* W.Bartlett, TJ 2,1 Winter1984 83931 
T. Houy, D. Meyer 

The Nonstop TXP Processor: A Powerful Design for On-line P. Oleinick TJ 2,3 Summer1984 83933 
Transaction Processing* 

va 
The VB Disc Storage Facility: Setting a New Standard for M. Whiteman TSR 1,2 June 1985 83935 
On-line Disc Storage* 

VIEWSYS 

VIEWSYS: An On-line System-resource Monitor* D. Montgomery TSR 1,2 June 1985 83935 

VLX 

VLX Hardware Design M.Brown TSR 2,3 Dec. 1986 83938 

Nonstop VLX Performance J. Enright TSR 2,3 Dec. 1986 83938 

The VLX: A Design for Serviceability J. Allen, R. Boyle TSR 3,1 March 1987 83939 
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XLS 

Data-encoding Technology Used in the XLS Storage Facility D.S. Ng TSR 2,2 June 1986 83937 

Plated Media Technology Used in the XLS Storage Facility D.S. Ng TSR 2,2 June 1986 83937 

Miscellaneous' 

Performance Measurements of an ATM Network Application N. Cabell, D. Mackie TSR 2,3 Dec. 1986 83938 

Buffering for Better Application Performance· R. Mattran TSR 2,1 Feb. 1986 83936 

Capacity Planning Concepts R.Evans TSR 2,3 Dec. 1986 83938 

Credit-authorization Benchmark tor High Performance and T. Chmiel, T. Houy TSR 2,1 Feb. 1986 83936 
Linear Growth· 

Data-window Phase-margin Analysis A. Painter, H. Pham, TSR 2,2 June 1986 83937 
H. Thomas 

Configuring Tandem Disk Subsystems S.Stiler TSR 2,3 Dec. 1986 83938 

Estimating Host Response Time in a Tandem System H. Horwitz TSR 4,3 Oct.1988 15748 

The Role of Optical Storage in Information Processing L. Sabaroff TSR 3,2 Aug. 1987 83940 

Peripheral Device Interfaces J. Blakkan TSR 3,2 Aug. 1987 83940 

A Performance Retrospective P. Oleinick TSR 2,3 Dec. 1986 83938 

Performance Considerations for Application Processes R. Glasstone TSR 2,3 Dec. 1986 83938 

The Performance Characteristics of Tandem Nonstop Systems• J. Day TJ 1,1 Fall 1983 83930 

Predicting Response Time in On-line Transaction A. Khatri TSR 2,2 June 1986 83937 
Processing Systems 

Remote Support Strategy J.Eddy TSR 3,1 March 1987 83939 

Optimizing Sequential Processing on the Tandem System· R. Welsh TJ 2,3 Summer1984 83933 

Tandem's Software Support Plan R. Baker, D. McEvoy TSR 3,1 March 1987 83939 

Streaming Tape Drives J. Blakkan TSR 3,2 Aug.1987 83940 

Terminal Connection Alternatives for Tandem Systems J. Simonds TSR 5,1 April 1989 18662 

Getting Optimum Performance from Tandem Tape Systems A.Khatri TSR 2,3 Dec. 1986 83938 

New Software Courses• M.Janow TSR 1,2 June 1985 83935 

New Software Courses· J. Limper TSR 4,1 Feb. 1988 11078 

Subscription Policy for Software Manuals• T. Mcsweeney TSR 2,1 Feb. 1986 83936 

Tandem's New Products• C. Robinson TSR 2,1 Feb.1986 83936 

Tandem's New Products C. Robinson TSR 2,2 June 1986 83937 

2This category contains Tandem Systems Review articles that contain product information, but are not specifically product-related. 
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