














































































































































































































































































































XNS AND OTHER NETWORK ARCHITECTURES 

port router (presentation), station (transport), data link, and 
physical. 

Data General Corporation Xodiac, first announced in 1979, is a network architecture 
oriented to Data General's Eclipse line of large mainframes, 
with the following layers: applications, function (presentation, 
session, and transport), connection (network), link control 
(data link), and physical. 

Digital Equipment Corporation The Digital Network Architecture (DNA), first announced in 
1975, is a computer-to-computer network architecture serving 
DEC's product line, from personal computers to very large 
minicomputers, on a peer-to-peer basis, with the following 
layers: user and network management (application), network 
application (presentation), session control, end-to-end 
communications (transport), routing layer (network), data link, 
and physical. 

Hewlett·Packard The Distributed Systems Network (DSN), first announced by 
Hewlett-Packard in 1977, implements a distributed computer­
to-computer network with the following layers: user language 
programs (application), network access methods (presen­
tation), network manager (session), message control (transport 
and network), communication line protocol (data link), and 
communication electrical interface (physical). 

Honeywell Information Systems The Distributed Systems Architecture (DSA), first announced in 
1977, is a host and front-end processor network architecture, 
with functional layers that correspond directly to the ISO 
model. 

Sperry Corporation The Distributed Communications Architecture (DCA), first an­
nounced by Sperry in 1976, is a host-based hierarchical network 
architecture for computer-to-computer communications, with 
the following layers: applications, termination system (pre­
sentation), transport network (session, transport, network and 
data link), and transmission facilities (physical). 

Architecture Comparisons 

With so many different network architectures available in the 
market, comparisons are inevitable. Why should a user or 
supplier adopt the XNS architecture? How does it compare 
with other leading architectures? The answer simply is: XNS 
meets all the objectives of network architectures. No other 
architecture does. 

The Xerox Network Systems architecture with its long-range 
view and its global perspective is the most complete, the most 
comprehensive, and the most general architecture available 
for integrated information system applications. Further, the 
architecture is distributed, which means that it is adaptable to 
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Local area networks 

the needs of any work situation, and users can grow with it, 
one system element at a time. At every layer of the archi­
tecture, XNS comes out ahead in a direct comparison. 

The high-speed Xerox Ethernet solution is very general pur­
pose and adaptable to user needs. The architecture can also be 
used for lower cost alternatives such as the cost-reduced Thin 
Ethernet, an inexpensive Ethernet derivative that uses twisted 
pair wires to serve small work groups including those using 
standard IBM PC-software. Such lower-cost solutions will soon 
be widely available from Xerox and other vendors. The Xerox 
local area network is a single architectural solution with many 
physical realizations which include fiber optics and radio 
broadcasting. It has been adopted as an industry standard by 
the IEEE and the international standards organizations. 

Internetworking The internet transport protocols with their unique host address 
numbers and flexible range of protocols provide a networking 
solution, ideally suited to interconnecting many large dis­
tributed networks. With the use of these protocols, a user can 
connect to any system element on a world-wide network just as 
if it were a local system element. There is no need to use any 
central processors for communication control; the system 
automatically selects the best route for communication which 
adapts to changing network loads and configurations. This 
internet architecture, because of its unique features, has been 
adopted for use by dozens of other companies offering 
networking solutions. 

Network services The great variety of network services in XNS makes it versatile 
and useful. This includes support services (such as Clearing­
house, Time, and Authentication) as well as the application 
services (such as Print, File, Mail, and Gateway). The XNS 
services are general-purpose and provide compatibility to a 
wide array of products and services, including other vendor 
products. Flexibility and foresight has been built into every step 
of the architecture design to ensure reliable, smooth, and 
secure operation in a distributed environment that may span 
the globe. 

Most other network architectures have not defined the proto­
cols at the general applications level. The closest comparison in 
this area is IBM with its Document Interchange Architecture 
(DIA) which provides Document Library, Document Distribu­
tion, and Applications Processing services. These services are 
not as versatile, comprehensive, or general-purpose as XNS. 
Further, they do not work as well in a distributed environment. 

XNS network services protocols are gaining wide recognition in 
the international standards organizations. For example, the 
Xerox Clearinghouse directory services model and the Mail 
Protocol model are being adopted by the CCiTT as recognized 
i nternati onal standards. 
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A particularly useful feature of XNS services is the Gateway 
Service which enables inter-operability with other network 
architectures, such as, IBM's SNA. The Gateway Service also 
enables terminal emulation capabilities so that XNS worksta­
tions can emulate IBM 3270, VT-l00, or TTY terminals. The XNS 
emphasis on compatibility with other architectures and indus­
try standards is crucial to users who wish to integrate diverse 
equipment and services to provide an integrated office system. 

Character codes No other Character Code Standard in the industry is as capable, 
as versatile, or as compatible with the many national and 
international standards, as the Xerox Character Code Standard. 
The Xerox standard can provide for a unique code for all of the 
languages in the world. This provides multilingual integration 
and avoids ambiguity. Further, it is efficient and compatible 
with ASCII, ISO, and the Japanese JIS Standards. IBM's EBCDIC 
lacks industry compatibility and is unable to represent the 
multinational character sets. 

Document interchange The Interscript document interchange standard is one of the 
most general-purpose and rigorous definitions available. 
Unlike other document representation standards, such as IBM's 
DCA Revisable Form, and ANSI's SGML (Standard General Mark­
up Language), Interscript is suitable for WYSIWYG (what you 
see is what you get) editors and is fully code-independent. This 
representation is in a formative stage and is being evaluated by 
international standards groups and a number of major systems 
vendors. 

Document printing The Interpress Electronic Printing Standard provides a versatile, 
performance-oriented, page description language capability 
that makes it eminently suitable as an industry standard. Such 
alternatives as IBM's DCA Final Form and ANSI NAPLPS repre­
sentations are too closely tied to specific hardware and lack the 
generalized document manipulation and font handling capa­
bilities of Interpress. Other representations patterned after 
Interpress or its precursors, such as PostScript and Impress, lack 
many features important in an industry standard. PostScript, 
for example, has been designed to be suitable for creation by a 
person and does not maintain a clear separation between 
processes that belong in the creation domain and those that 
belong in the printing domain. This results in many design 
compromises which makes PostScript less suitable as a general­
purpose electronic printing standard. PostScript may work well 
in a specific workstation printer combination where perform­
ance and uniformity are not important. However, PostScript 
lacks the page independence, the sequencelnsertFile, the 
compactness, the printing instructions, and many other 
capabilities of Interpress. Such capabilities are essential in a 
distributed environment where many different types of 
creators (and composition languages) would like to operate 
with many different types of output devices. Interpress has 
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been adopted as a "standard by many companies and is being 
considered by hundreds of others. 

Beyond the specific protocols and standards, XNS provides 
many features uniformly and consistently throughout the 
architecture. These include: 

Reliability: By distributing and replicating key services so a 
system's operation is not compromised by the failure of a single 
machine. 

Security: By protecting a system against unauthorized 
activities. 

Flexibility: By accepting and supporting equipment made by 
others, and by allowing for distributed control. 

Expandability: By making it easy to grow or change a network 
to meet user needs. 

Compatibility: By enabling a variety of user applications with 
other architectures such as IBM's SNA. 

Ease of Use: By providing the best ways for people to harness 

XNS represents sophisticated network systems which are well 
integrated. Simpler systems that are not integrated but satisfy 
specific short-range objectives are always possible, often at a 
lower price. The real test of a system's quality, however, is if it 
can be used over a long period as applications change and new 
technology is introduced. In the long run, systems that lack 
proper architectural support are seldom the most cost 
effective. They become obsolete in a short time and have to be 
replaced, often resulting in costly disruption for users. Xerox 
Network Systems architecture, with its long-term perspective, is 
for those users and suppliers who want to do it right the first 
time. 

Xerox is committed to the objective of compatibility among 
products from different vendors. It is working with other 
vendors as well as with standards organizations in making this 
possible. Xerox on its part will work to be compatible with, or 
to adopt, the important international standards as they 
emerge into the market. 

These are some of the many reasons so many organizations are 
working with Xerox to solve their network architecture prob­
lems. They realize that Xerox Network Sytems architecture is 
right for today's problems and flexible enough to meet tomor­
row's needs. 
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INDUSTRY STANDARDS 

Few technologies require more stable, comprehensive stan­
dards than communications. The whole point of communica­
tions technology is to permit parties to exchange information, 
and when those parties are using equipment designed by 
different companies, there is little hope that the exchange will 
be successful unless some degree of standardization has 
governed the design process. 

There are two kinds of standards. De facto standards are set 
when one organization pioneers a particular technical ap­
proach, and when that organization is sufficiently promin­
ent-due to technical innovation, market share, etc.-that its 
approach is accepted as "a good way to do it" by designers 
who come along later. Often, achieving compatibility with the 
products of the de facto standard-setter is an added motive. 
Examples of de facto standards are IBM's Binary Synchronous 
Communications (BSC) link control protocol and Xerox' Ether­
net local area network. 

Formal standards are set when a group of interested parties 
-usually drawn from industry-draw up a consensus specifica­
tion for ratification by the industry community. To varying 
degrees, this process is assisted by various governmental 
scientific and economic agencies. Examples of formal standards 
are the RS-232-C communications interface specification and 
the ASCII code set. 

Typically, formal standards are drawn up under the auspices of 
a standards-setting organization, which mayor may not have 
official governmental status. Examples of such organizations 
include: 

- American National Standards Institute (ANSI) 
- Electronic Industries Association (EIA) 
- International Telephone and Telegraph Consultative 

Committee (CCln) 
-International Organization for Standards (ISO) 
- European Computer Manufacturers Association (ECMA) 
-Institute of Electrical and Electronic Engineers (IEEE) 

Users and suppliers alike have a stake in understanding the 
extent to which new systems are compatible with existing stan­
dards, and the extent to which the new systems will become 
compatible with relevant new standards. This applies also to 
areas where de facto standards have operated informally for a 
period. Here, the interest is to "legitimatize" the original de 
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facto standards through a process of formal adoption, 
ensuring that the stability of the standard is not in the hands of 
a single organization. 

With regard to its Xerox Network Systems architecture, Xerox 
has adopted the following position concerning industry 
standards: 

In the design of Xerox Network Systems, and in the product 
implementations of the architecture, Xerox will be compatible 
with, or adopt, the important international standards as they 
emerge into the market. 

Instances of this commitment can be found in a number of 
places in XNS including, for example: 

• IEEE 802 Local Area Network standards: the work of this 
committee has been supported by Xerox from its inception. 
The baseband version of the 802.3 CSMA/CD Media Access 
standard, in particular, is the "formalization" of Xerox' 
Ethernet access method technique. Xerox has made nominal 
adjustments to its original Ethernet specification to be 
compatible with the approved version of the standard. 

• Mail Standards: as ((ITT X.400 series of electronic mail and 
message standards emerge into the market, Xerox 
anticipates that its own mail format standards will remain 
compatible, having been designed with the . intent of 
compatibility in mind . 

• Character Codes: Xerox has made a vigorous attempt to 
implement a set of internal codes for characters and 
character-like units of information that adhere to various 
U.S. and international standards. This attempt has been 
complicated by the fact that the existing standards are 
mutually inconsistent in a number of details. Xerox has 
adopted the ISO code standards as the basis for its own 
internal codes, and anticipates designing conversion logic in 
its products when those products are required to interface 
with external systems adhering to non-ISO standards. 

• Transport Protocols: as ISO work on transport-layer proto­
cols coalesces into formal status, Xerox anticipates designing 
gateway services that will permit its XNS transport-layer 
protocol, 1nternet, to function successfully with systems 
designed to the new ISO standard. 
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Clearinghouse requests 

D. 
EXAMPLES OF XNS 
PROTOCOL USAGE 

The following examples show the operation of XNS systems 
through the several common processes at each protocol layer. 

In this example, the user needs to locate a system resource 
(such as a printer). Before doing that, however, the user must 
first locate a Clearinghouse server. Fig. 0-1 shows the process in 
which a client causes an Ethernet broadcast message to be 
issued, which is responded to by the Clearinghouse server with 
its own address. Now the user can interrogate it for the name 
and address of resources available which match the desired 
profile. The process is similar for Authentication and Time 
Services. 

~~~ _____________ A_P_p_lic_a_ti_o_n_p_rog __ ra_m __ M_od __ UI_e_(C_I_ie_n_t) ______________ ~~~ 
r1r----r----__ ~--Il 

Request 

Clearinghouse Server 

Accept Request for Clearinghouse Address 
and Supply It 

Ethernet Ethernet 

---41 11----- Response 

Figure 0-1 Clearinghouse request and response 
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Remote printing 

Client 
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The user wishes to print a document on a printer located at a 
remote Ethernet location. In this case the Internetwork Router 
Service is 'used to pass information between two distant Ether­
net networks, ~s shown in Fig. 0-2. In the interest of simplifying 
the chart, only a single pass through the process is shown; in 
fact, the printer control information would be passed as con­
ventional Courier exchanges and the actual data to be printed 
(encoded in Interpress form) would be passed by means of Bulk 
Data Transfer. 

~~ ______________ A_pp_li_ca_t_io_n_pr_o_gr_a_m_M_od __ U_le_(C_I_ie-nt-)------------~t--~ 
I PdriJ~he- II Remote Print Server ----..... Il . . I 

ure wit Printing 
Interpress Authenticate Request, Accept, Store, and Request 

Data Stream Acknowledge File Acknowledged 

~ 

I I 

I I 
.E_t_h_er_n_et ___ 1 l EdMrn~ J Client 

Figure 0-2 Remote printing 
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Filing with authentication 

In this example, the user wishes to file information at a file 
server. The file server first authenticates the request, then 
proceeds with filing and sending an acknowledgement to the 
user, as shown in Fig. 0-3. 

Ir=----------~~=~--------------~~------------~~~====-------------------~ I Application Program Module (Client) I 

File 
Request 

II Fil-e -se-:::henticate Request. Accept. Store. and Acknowledge File - II 
I I I I 

File 
Request 

Authentication 
Request 

Authentication 
Request 

Authentication 

Request Response 

Filing 
Acknowledged 

Figure 0-3 Filing with authentication 
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Sending mail 

Ethernet 
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The user wishes to send mail to a designated recipient. Mail 
Transport (and Bul k Data Transfer) is used to send the message, 
as shown in Fig. 0-4. In operation this is similar to that modeled 
by CCITT in its X.400 series of proposed standards, except that 
in the XNS case the message is typically posted at a mail server, 
rather than directly with the recipient. 

Application Program Module (Client) 

Mail Server 

Ethernet 

Accept and Save 
Message 

Figure 0-4 Sending mail 

Ethernet Ethernet 
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Request 
Mail 

Ethernet 

EXAMPLES OF XNS PROTOCOL USAGE 

This is the other half of the transaction begun in Figure 0-4. 
Here, the user is the recipient of the message, who uses the 
Inbasket Protocol to obtain messages from the mail server.as 
shown in Fig. 0-5. As before, transfer of the message itself is by 
means of Mail Transport (and Bulk Data Transfer). An 
advantage of this approach is that the user can receive mail at 
more than one physical location. 

Application Program Module (Client) 

Mail Server 

ht~ve Message(s)f,om 
I Recipient's "In Basket" 

Ethernet Ethernet Ethernet 

Figure 0-5 Receiving mail 
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E. GLOSSARY 

This glossary contains terms used in this manual. The terms are 
defined in the context of Xerox Network Systems (XNS) 
architecture. Italics within a definition indicate that the term is 
defined in this glossary. 

Adaptive In Raster Encoding Standard, a Xerox standard compression 
technique which adapts to the image properties. 

AI Artificial intelligence A computing concept in which com­
binations of hardware and software collect information in a 
manner that permits the drawing of inferences, hence 
"learning"; also called "knowledge-based systems." 

ANSI American National Standards Institute This body specifies U.s. 
standards; such as, ASCII. 

ASCII American Standard Code for Information Exchange A digital 
code set which represents each character of the standard 
typewriter keyboard as a 7-bit digital code. 

Asynchronous Transmission of data in which time intervals between trans­
mission can be unequal, controlled by start and stop elements 
at the beginning and end of each character. 

Attributes In Filing, attributes are additional information about the file 
(e.g., file name, size, version, time created, access list, etc.) 

Authentication The process which helps clients and services determine each 
other's identity in a reliable and secure way. 

Baseband A local area network transmission technique in which the 
electrical signaling on the medium directly reproduces the 
digital form of the information; contrast with broadband. 

Base language The syntax and semantic framework of Interpress or Interscript. 

Bit synchronous A form of synchronous transmission in which single symbols 
(bits) are transmitted in a continuous stream. 

Broadband A local area network transmission technique in which the 
digital signal is used to modulate a carrier signal, which is often 
combined with other carrier signals; contrast with baseband. 
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Broadcast The class of media for which the Ethernet is designed, in which 
all stations are capable of receiving a signal transmitted by any 
other station. Also, mode of usage of such a medium by the 
Data Link Layer in which all stations are instructed to receive a 
given frame. 

BSC Binary Synchronous Communications A data link control pro­
cedure developed by IBM; includes specific control characters 
and procedures. 

Bulk data In Courier, an arbitrarily long (usually quite long) sequence of 
8-bit bytes, optionally interpreted as a single data object. 

Bulk Data Transfer Protocol A protocol adaptation of Courier, for transfer of bulk data. 
Includes both an immediate transfer and a third party transfer 
mode. 

Carrier sense Signal provided by the Physical Layer to the Data Link Layer of 
Ethernet to indicate that one or more stations are currently 
transmitting on the channel. 

CCITT Consultative Committee for International Telephone and 
Telegraph An international standards group for communica­
tion standards. The CCITT standards recommendations usually 
have an "X" piefix, and aie defined under "X" (e.g., X.2S, 
X.400). 

CCITT-4 In Raster Encoding Standard, a standard compression tech­
nique developed by CCITTfor Group 4 facsimile devices. 

CIU Communication Interface Unit An RS-232-C port extender for 
the Gateway Services; may be referred to as an 873. 

Character A graphic shape that is used for representation of visual,_ in­
formation. In electronic printing, a character is represented in 
the form of a spatial arrangement of adjacent pixels. 

Character code Any code representing a graphic character, a rendering charac­
ter, or a control character, usually unique within the set. 

Character set An instance of character collection having a fixed number of 
characters. 

Circuit A communication link between two points. 

Clearinghouse An XNS service that provides a central repository for names, 
addresses and properties of system resources, permitting XNS 
system elements (workstations, servers, etc.) to locate them. 

Client A person, a person and workstation, or a logical process that 
initiates some service, and that benefits from the service having 
been provided. 
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Clusternet A network formed by a cluster of XNS workstations connected 
via Routing Service, making them part of internet. 

Clusternet Router A system which provides routing information to the clusternet 
and routes packets between clusternet circuits and the rest of 
the internetwork. 

Collision detection A signal provided by the Physical Layer to the Data Link Layer 
of Ethernet to indicate that one or more other stations are 
contending with the local station's transmission. It can be true 
only during transmission. 

Composition The process of organizing text and graphic information into a 
page form ("made-up pages"), as part of an overall publishing 
process. 

Compressed In Raster Encoding Standard, a standard compression tech­
nique used withi n the IMG format. 

Compression A computation that reduces the number of bits required to 
specify some data, usually a pixel array. 

Control character A character, other than a graphic character or rendering char­
acter, whose occurrence in a particular context initiates, modi­
fies or stops a control operation. 

Courier An XNS protocol permitting the initiation and control of re­
mote processes, including the transfer of information and con­
trol parameters associated with such processes. 

CRC Cyclic Redundancy Check Used for error control in Ethernet. 

Credentials An encrypted information set provided by the Authentication 
service to ensure security. 

CSMA-CD Carrier Sense Multiple Access with Collision Detection The 
generic term for the class of link management procedure used 
by the Ethernet, which a) allows multiple stations to access the 
broadcast channel at will, b) avoids contention via carrier sense 
and difference, and c) resolves contention via collision detec­
tion and retransmission. 

Datagram A unit of transmission in certain communication systems, over 
which individual routing and accounting control is exercised, 
and which is a constituent building block of a message. 

Data Link layer The higher of the two layers in the Ethernet design, which 
implements a medium-independent link level communication 
facility on top of the Physical Layer. (Also Layer 2 of the ISO 
Model.) 

DCA Document Content Architecture IBM's architecture for the 
content of documents which include a revisable form as well as 
a final form specification. 
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Decompression Expansion of compressed data into its original form. 

DES Data Encryption Standard from NBS (National Bureau of 
Standards). 

Destination address The host number, network number and socket number of the 
destination in internet. 

Device-independent A system which does not depend on properties of the device. 

DIA Document Interchange Architecture IBM's architecture for the 
location, distribution, and processing of documents. 

Directory In Filing, the organization of files into a structure. 

Distributed system A system whose intelligent elements are interconnected by 
means of a communication system. 

Distribution list A list of recipients for electronic mail represented by a user 
group registered in the Clearinghouse. 

Document management Processes and facilities that permit creation, modification, and 
production of documents. 

Domain Logical grouping; usually geographicaL of registered objects in 
the Clearinghouse. It is also one part of the fully qualified 
three-part Clearinghouse name. 

Drop cable The cable connecting a transceiver to a network device. 

Duplex A mode of printing in which images are placed on both sides of 
a sheet of paper; also a printing instruction in Interpress. 

EBCDIC Extended Binary Coded Decimal Interchange Code The 
dominant Character Code Standard for IBM computers. 

ECMA European Computer Manufacturer's Association This group 
plays a vital role in establishing European standards. 

ECS External Communication Service Service which provides 
terminal emulation services and controls the RS-232-C port of 
the CIU. 

EIA Electronic Industries Association This group has established 
many electronic interface standards, including the RS 232-C. 

Electronic mail A non-interactive communication between people that is 
transported electronically, not physically. 

Electronic printing Use of a laser-based xerographic reproduction system to print 
encoded information in a wide variety of typefaces and styles, 
image orientation, graphic techniques, etc. 
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Electronic publishing Use of electronic techniques to produce finished hardcopy 
publications from text and graphic input. 

Electronic reprographics A technique of reproducing hardcopy by electronically scan­
ning it, and then printing copies of the scanned image on an 
electronic printer. 

Emulation The process by which workstations behave like other types of 
terminals. Provides access to other host systems in a way fam­
iliar to users of those systems. 

Encryption The technique for encoding information in such a way that it 
can only be deciphered by those with a k.ey to decoding it. 

Ethernet The Xerox baseband local area network technology. 

External instructions In printing, those printing instructions that are supplied by 
mechanisms outside an Interpress master. 

External Mail Gateway Option of the Mail Service that allows separate XNS internets 
to exchange mai I 

Facsimile FAX A system of communications in which a document, photo­
graph, or other hardcopy graphic material is scanned, and the 
information transmitted to a remote receiver, where the image 
is reconstructed and duplicated onto paper. 

File A set of related records treated as a unit. 

File format The arrangement and structure of data or words in a file, 
including the order and size of the components of the file. 

File Service Service which provides filing facilities to clients on the internet. 

Font A particular collection of characters of a typeface with unique 
parameters, i.e., one size and one face. 

Font file A set of font records including a digital representation of a set 
or collection of graphic symbols and/or characters and control 
information. 

Formatting The conversion of a document to a new desired form. In the 
Printing Protocol model, the second phase in which an Inter­
press master is converted to a form suitable for rendering by a 
specific printer marking engine. 

Full-duplex A circuit or a protocol that permits transmission of a signal in 
two directions simultaneously. 

GAP Gateway Access Protocol An XNS protocol that enables com­
patibility between XNS and non-XNS system elements. 

Gateway Services that provide compatibility between systems of differ­
ing network or communication architectures. 
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GHO Graphic Handling Option An option in the Xerox 9700/8700 
Electronic Printing System that enables the capability to handle 
scanned images. 

GKS Graphical Kernel System An ISO graphics standard. 

Graphic character A character, other than a control character or rendering char­
acter, that is normally represented by a graphic. 

Half-duplex A circuit or a protocol that permits transmission of a signal in 
two directions, but not both directions at the same time. 

Halftone The reproduction of continuous-tone artwork, such as a photo­
graph, through a crossline or contact screen, which converts 
the image into dots of various sizes. 

HOLe High-Level Data Link Control An ISO Data Link Layer bit­
synchronous communication protocol for data links. Function 
similar to SOLe and Synchronous Point-to-Point protocol. 

Heterogeneous system In local area networking, a communication system capable of 
supporting transmission among various groups of devices, not 
all of which are similar. 

Hierarchical System A computeilcommunicatiofl system organized around a centrai 
processor, to which all other elements are subordinate in oper­
ation and data flow. 

Homogeneous system In local area networking, a communication system in which all 
connected devices are compatible. 

Host Any computer that is accessed by users. Commonly referred to 
as a mainframe as opposed to a workstation or service. (Some­
times used for XNS system elements.). 

Icon In advanced display systems, a graphic element, such as a 
labeled box or other simple representation, that stands for a 
source, destination, or process. 

IEEE Institute of Electrical and Electronic Engineers A professional 
organization that also defines standards, such as the IEEE 802.3 
standard for local area networks (LAN). 

Imaging model The process whereby primitive images specified by a color and 
a mask are built up on a page image. 

IMG A format for representing a scanned image, used by the Xerox 
9700. Now a part of the Raster Encoding Standard. 

Immediate transfer A simple form of bulk data transfer in which the initiator is 
either the sender or the receiver. 

Inbasket Protocol In XNS mail, the protocol for fetching messages received in a 
user's mail box at a mail server. 
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Information translation 

GLOSSARY 

The transfer of information from one physical system to 
another, often requiring reblocking. 

The alteration of information contained in one format by 
expressi ng it in another format. 

Integration The act of combining various system elements so that they can 
work productively together. 

Intelligent scanning A technique of scanning which performs intelligent character 
recognition while scanning. Intelligent Character Recognition 
(ICR) is different from Optical Character Recognition (OCR) in 
that the system can be trained to recognize almost any type of 
character. 

Internet (Also, Internetwork) A composite of interconnected networks 
in which all elements attached to any of the networks can 
communicate to each other as part of a unified system. 

Interpress A Xerox standard for encoding the description of the final 
form of a page or document to be printed. 

Interpress master A file written according to the Interpress Standard. 

Interscript A Xerox standard for encoding a document in revisable form 
for purposes of exchanging the document between two or 
more dissimilar editors. 

IRS Internetwork Routing Service The service that physically 
interconnects separate networks to form an internetwork, 
allowing the sharing of resources among networks. 

ISO International Organization for Standardization An organiza­
tion that sets international standards in many areas, including 
information systems. 

ISO model The ISO Open Systems Interconnection Reference Model, a con­
ceptual scheme in which the functions common to network 
architectures are arrayed in a layered hirerarchy. Widely known 
as the OSI model, it has also been adopted by the CCiTT. 

ITS Interactive Terminal Service Service which allows users of 
remote terminals and personal computers to perform mailing 
and filing functions. 

Justify 

Kerning 

Spacing characters out so that they completely fill a pre­
determi ned region. 

A technique for altering intercharacter spacing of pairs of 
characters to achieve a better, more compact visual appear­
ance. (Kern is the portion of the character which extends 
beyond its body.) 
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lAN local Area Network A communication system intended to 
support exchanges of data and commands between stations 
within a confined area, such as a single building, a university 
campus, etc. Contrast with wide area network. 

layo~t structure In Interscript, the way a document is to be rendered. 

ligature A printed character consisting of two or more characters joined 
together as a single graphic. 

logical structure In Interscript, the way a document is organized. 

logotype (also, logo) A symbol, image, or complex character, composed 
of multiple entities which, when assembled as a unit, provide a 
given graphic shape. 

logoff A term used for the process of disconnecting from a computer 
system, such as a file server. 

logon A term used for the process of beginning a session with a com­
puter system, such as a file server. 

Mailbox In XNS mail, the place where a user's mail is kept before it is 
retrieved by the user. Generally identified by a user's name and 
the name of themaii service where the user is registered. 

Mail format 

Mail Service 

Mail Transport Protocol 

Marking 

Mask 

Modem 

Mouse 

Multicast 

NAPLPS 

The Xerox standard for the content of a mail message (aligned 
with the CCITT X.420P2 specification). 

Service providing mail facilities to clients on the network. 

In XNS, the protocol for posting messages to the mail system. 

The actual creation of an image on paper. The third and final 
phase in the Printing Protocol model in which the document is 
actually printed. 

In Interpress, the concept of a geometric shape that is laid over 
the page image in order to determine where to apply the 
colored ink to the image. 

Device that converts digital information into an analog signal 
suitable for sending over analog phone lines; also converts the 
analog signal from phone lines into digital information. 

A pointing device used with advanced workstations to facili­
tate user interaction with screen content. 

An addressing mode in which a given frame is targeted to a 
group of logically-related stations. 

North American Presentation-level Protocol Syntax ANSI 
standard for Videotex/Teletext transmission of text and 
graphics. 
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Network Physical and logical connection of system elements. 

Network Address Host number, network number and socket number of an 
entity, constituting its address on the internet. 

Network Architecture The overall design for a computer communication system, 
consisting of a structure and a set of protocols which precisely 
guide the implementation of the functions falling within the 
architecture's scope. 

Network device A device connected directly to an Ethernet. Usually synony­
mous with XNS system element. 

Open-endedness The quality of system design that permits future extensions and 
modifications with little, if any, backward impact. 

Open system A computer communication system whose architecture and 
protocols have been rigorously defined, are under design con­
trol, and have been made available for external use or inter­
face. 

OSI Model Open Systems Interconnection Reference Model adopted by 
the ISO and the CCITT. (see ISO Model) 

Packets A collection of data to be transmitted, typically containing 
routing and error-correction information. 

Password A required code in addition to a user's name that allows logon, 
required for using a service, or for authentication. 

Pathnames The means for specifyi ng the route to objects that are nested 
within other objects. 

Physical Layer The lower of the two layers of the Ethernet design, using the 
specified coaxial cable medium. The Physical Layer insulates the 
Data Link Layer from medium-dependent physical character­
istics (also Layer 1 of the ISO Model.) 

Pixel A picture element which is an element of a pixel array. 

Pixel array A two-dimensional array of samples that define the color 
everywhere in a rectangular region. 

Point size In reference to the size of a character, the normal spacing 
between lines of type of that size, e.g., 1 O-point type is sized so 
that it will be most legible when printed in lines spaced 10 
points apart. 

Print request identifier An identifier used by a Client to track the progess of a print job 
at a print service. 
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Printing instructions Commands that control the printing of an Interpress master, 
communicated within the master, or via the Printing Protocol. 

Printing Protocol The protocol for printing documents on a Print Service. 

Print Service A service that provides the resource for obtaining printed 
output of documents to clients accessing the network. 

Priority Important In Interpress, the parameter used to designate when the 
printing sequence must match the Interpress presentation 
sequence. 

Protocol 

Protocol layering 

A set of rules agreed to by two communicating parties for 
accomplishing some specific set of tasks. 

A technique of structuring protocols so that the protocol at a 
layer uses the protocol at the next lower layer without know­
ing the details of its operation. 

PSIS Print Service Integration Standard The standard defining 
integration with Xerox Print Services. 

Raster A two-dimensional array of pixels that covers an image. 

Raster scan Process of methodical!y scanning past each pixel on the image. 

RBS Remote Batch Service Service which provides document inter­
change with devices and systems which implement IBM Binary 
Synchronous (BSQ data transmission protocols (2770, 2780 and 
3780). 

Reference Subset A standard subset of Interpress adopted by Xerox Print Services 
as a minimum level capability. 

RES Raster Encoding Standard An XNS standard for encoding 
scanned images. 

Registry A dynamic and sometimes complex service whose purpose is to 
record information, assign and register unique identifiers, and 
respond to requests for information about identifiers. 

Remote Procedure Call Protocol In XNS, same as Courier. 

Renderi,ng A version of a symbol produced by a process, such as printing. 

Rendering character A character, other than a control character or graphic char­
acter, that fits into one of four classes: a non-conventional 
representation of a control character, a sequence of graphic 
characters (ligature or accented character), a contextually­
dependent alternate representation for a graphic character 
(initial, medial, or final), or a "variant" representation for a 
graphic character. 
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Repeater A device used to extend the length and topology of the 
physical channel beyond that imposed by a single segment, up 
to the maximum allowable end-to-end channel length. 

Replicative system A computer communication system capable of graceful, 
indefinite expansion through the incremental addition of new 
elements without requiring the modification or replacement 
of existing elements. 

Router A logical process responsible for dispatching datagrams to 
their appropriate designations. 

RS-232-C Port The physical interface between the server and the data 
communication equipment (usually a modem) which follows 
the EIS RS-232-C interface standard. 

Scanned-image See pixel array. 

Script In Interscript, the name given to the encoding of a document 
for document interchange purpose. 

SOLe (Synchronous Data link Control) An IBM communications line 
discipline or protocol associated with SNA. 

Sequence Insert File In Interpress, the command that allows the specification of a 
file (such as a Raster Image File) within an Interpress master. 
The file itself may reside at a file system on the printer or 
anywhere on the internet. At the time of printing, the print 
service obtains and inserts the file in sequence. 

Server A combination of hardware and software capable of perform­
ing some particular set of services. 

Service A set of tasks performed on behalf of a client; a set of software 
resources which implement a number of XNS protocols to 
achieve a result on behalf of a client. 

Session An association between a client and a system, by which the 
exchange of information is managed. (Used in the Gateway 
Access and Filing Protocols.) 

Signature Normally a person's signature. In the printing industry, signa­
ture is the name given to a large printed sheet which folded 
(and cut) produces the final document (e.g., 2-up or 16-up 
signatures). In RES, the identification at the end of a file signi­
fyi ng that it conforms to RES. 

Simple authentication A less secure form of authentication. 

Simplex A mode of printing in which an image is placed on only one 
side of each sheet of paper; also a printing instruction. 
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SIU Shared Interface Unit A unit which allows remote workstations 
to access the Ethernet and services by passing packets between 
the Ethernet and a phone line connected to the workstation. 

SMS Server Monitor Service Service that watches a group of servers 
from one location, monitors their availability, and reports 
problems to a System Administrator via mail messages. 

SNA System Network Architecture IBM's network architecture for 
mainframe/terminal communication. 

Socket An abstract location in an XNS system element that can 
originate or receive communication. 

Source address The host number, network number and socket number of the 
source in internet. Also called Source Network Address. 

Spooling The queuing of documents for printing. (The first phase for 
printing in the printing protocol model.) 

Strong authentication A very secure form of authentication. 

Synchronous Point-to-Point Protocol The Xerox bit synchronous communication protocol for point­
to-point data links, in the context of internet. 

System administrator A user, with specific network privileges, who is responsible for 
setting up and maintaining the services and the organization 
of network services. 

System element Any computer on a network regardless of role. It includes 
workstations and servers. XNS system elements follow XNS 
protocols. 

TCP/IP The Arpanet Transmission Control and Internet Protocols. 

Teletex A European standard for text communication and electronic 
mail, introduced as an enhancement and eventually a replace­
ment of Telex services. 

Terminal Generally, any device at an extremity of a communication 
system, capable of originating or receiving communication; in 
XNS any such device not directly connected to the local area 
network. Contrast with workstation. 

Third Party Transfer A form of Bulk Data Transfer in which the initiator is a third 
party, that is, it is neither the sender or the receiver. 

Transceiver 

Transmission medium 

The portion of the Physical Layer implementation that con­
nects di rectly to the coaxial cable and provides both the 
electronics which send and receive the encoded signals on the 
cable, and the required electrical isolation. 

The lowest-level physicial transport mechanism, e.g., leased 
lines, and Ethernet; also, a virtual transport mechanism. 
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Transport service A set of functions offered via an interface that provides trans­
parent transfer of data between a client and a correspondent 
at the same level. 

TTY A teleprinter terminal made by the Teletype Corporation. An 
asynchronous protocol used by such a device and most 
asynchronous termi nals. 

Typeface The features by which a character's design is recognized; hence 
the word i, face. " 

Typography The art of designing and placing letter forms to create a legible 
and pleasing effect. 

Utility Programs In Interpress, programs provided to perfom master manipula­
tions such as creation of 2-up signatures. 

Virtual circuit A logical path through various elements in a communication 
system, established for purposes of conducting some specific 
exchange between two or more parties. 

Virtual memory A mechanism (hardware and software) that provides the 
illusion of a large memory by combining a small memory with a 
large disk. This technique permits the user to treat secondary 
storage as an extension of main memory, thus giving the vir­
tual appearance of a larger main memory. 

Virtual terminal circuits A mechanism which allows interactions to occur between vari­
ous network citizens for many applications that require asyn­
chronous ASCII communication. 

VT-100 A popular type of display terminal. The protocol used by such a 
terminal. 

VTP Virtual Terminal Protocol (see GAP) 

Wide area network A communications network for use over long distances. Con­
trast with local area network. 

Width Term referring to a character; the spacing from one character 
to the next. 

Window In an advanced display system a portion of the display set aside 
for a specific purpose or application, and cut away from, or 
overlaid on top of, the balance of the display content. 

Workstation Any XNS system element intended for direct human inter­
action. 

WYSIWIG What You See Is What You Get This is the technique pioneered 
by Xerox for presenting information on a display in the same 
form as it will appear when finally printed. 
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XDE Xerox Development Environment A set of powerful and 
sophisticated software development tools which use the 
resources of XNS. 

Xerox Character Code The Character Code Standard adopted by Xerox which assigns 
a unique code for most of the languages of the world, and is 
compatible with many national and international standards. 

XModem An asynchronous communication protocol used to transmit 
files between devices such as personal computers and main­
frames, and between personal computers and ITS. 

XNS Xerox Network Systems The combination of hardware and 
software that unites specialized devices into a network where 
the capabilities of a variety of workstations are enhanced by 
distributed services, in accordance with the Network Systems 
architecture specified by Xerox. Also, XNS architecture. 

XNSI Xerox Network Systems Institute The Institute provides a 
variety of services including documentation, consulting, and 
implementation aids to those interested in the XNS architec­
ture. Members get special discounts, advance information, and 
other benefits for a fee. 

XNSiG Xerox NetworK Systems impiementors Group I nls IS a group 
of organizations who have implemented or are interested in 
implementing the XNS architecture. The Group meets several 
times a year to work on solutions to common problems. 

X.25 circuits An international standard protocol from CCITT for accessing 
packet-switching networks. The networks support virtual cir­
cuits between network access points. 

X.400 series These series of standards from CCITT pertain to electronic mes­
sage handling systems (mail). 

850/860 Gateway Allows standalone 850 and 860 Information Processing Systems 
to exchange information (using the Mail Service) with other 
workstation users on the internet. 

2770,2780,3780 The family of IBM Remote Batch Terminals with which the 
Remote Batch Service communicates. 

3270 Communication Protocol Optional software running with ECS that supports compatible 
information exchange between workstations, with 3270 emu­
lation software and an IBM host. 
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XNS standards and guides 

1. Introduction 

2. XNS Overview 

3. Communications 

F. ANNOTATED BIBLIOGRAPHY 

This section contains references to the XNS standards and 
guides that comprise the specification of the XNS architecture. 
References to other standards which are part of the architec­
ture or strongly supported within XNS are also included. The 
documents are listed under the section name in the order in 
which each section appears in this document. 

Introduction to Xerox Network Systems, XNSG 058504. April 
1985. 

This guide provides a non-technical overview of the Xerox Network Systems. It 
serves as an introduction to the more detailed discussion of the XNS architec­
ture provided in this General Information Manual. 

ISO Open Systems Interconnection-Basic Reference Model. 
International Organization for Standardization. ISOtTC 971 
SC 16 N 719. August 1981. 

Marked-up Reference Model of OSI (DP 74 98) to Add Con­
nectionless Data Transmission. ISOtTC 97/SC 16 N 741. Septem­
ber 1981. 

The above two documents define the ISO OSI reference model. 

Xerox Network Systems Architecture General Information 
Manual, XNSG 068504. April 1985. 

This guide provides a technical description of the XNS architecture. It is a road 
map to the standards and protocols that comprise the architecture and 
includes descriptions of XNS services and an annotated bibliography. 

Data Communications-High-Level Data Link Control Proce­
dures-Frame Structure. ISO International Standard (IS) 3309. 

This reference defines the HOLC framing conventions. 

EIA RS-232 Standard: Interface Between Data Terminal Equip­
ment and Data Communication Equipment Employing Serial 
Binary Data Interchange. Electronic Industries Association. 
August 1969. 

This reference defines the RS-232-C physical layer interface and protocol. 
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4. Remote Procedures: Courier 

5. Application Support Environment 

170 

The Ethernet: A Local Area Network (Data Link Layer and 
Physical Layer Specifications), Version 2.0. November 1982. 
Digital Equipment Corporation, Intel Corporation, Xerox Cor­
poration. 

This Version 2.2 of the Ethernet specification is a precursor to the IEEE 802.3 
standard referenced below. The document contains the data link and physical 
layer specifications for the Ethernet. 

IBM Synchronous Data Link Control. International Business 
Machines, Document No. GA27-30093-2. 

This reference defines IBM's SDLC protocol. 

Internet Transport Protocols, XSIS 028112. Xerox Corporation. 
December 1981. 

This standard describes an open-ended set of internetwork packet transport 
protocols used uniformly across a variety of communication media, digital pro­
cessors and office applications. 

Local Area Networks: Carrier Sense Multiple Access with 
Collision Detection (CSMA/CD) Access Method and Physical 
Layer Specifications, IEEE Standard 802.3-1985. [Available from 
IEEE.) 

This edition of the standard defines a 10 Mb/s baseband implementation of the 
Physical Layer using the CSMA/CD access method. 

Recommentation X.25, Interface between Data Terminal 
Equipment (DTE) and Data Circuit Terminating Equipment 
(DCE) for Terminals Operating in the Packet Mode on Public 
Data Networks. Consultative Committee, International Tele­
phone and Telegraph [C.C.I.T.T.]. Geneva: International Tele­
communications Union. v.7. 

Synchronous Point-to-Point Protocol, XSIS 158412. Xerox Cor­
poration. December 1984. 

This document describes the protocol for the interconnection of individual 
communicating entities or data terminal equipment over a data link. 

Courier: The Remote Procedure Call Protocol, XSIS 038112. 
Xerox Corporation. December 1981; with 
Appendix F: Bulk Data Transfer, XSIS 038112 Add. 1. Xerox 
Corporation. October 1982. 

This protocol defines a single request/reply or transaction discipline for an 
open-ended set of higher-level application protocols. Appendix F contains a 
detailed description of how Third Party and Immediate Bulk Data Transfer 
operates. 

7-Bit Coded Character Set for Information Processing Inter­
change. International Organization for Standardization. ISO 
646-1973 (E). 

This document defines a limited character set for information interchange. It is 
almost compatible with ASCII. 
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American National Standard Code for Information Inter­
change. American National Standards Institute ANSI X3.4-1977. 

This reference specifies the United States standard character code set generally 
known as ASCII. [U.S. version of ISO 646] 

Authentication Protocol, XSIS 098404. Xerox Corporation. April 
1984. 

This document defines a protocol which provides a method of protecting user 
passwords, and of verifying a user's identity. 

Character Code Standard, XSIS 058404. Xerox Corporation. 
April 1984. 

This is the Xerox 16-bit character code standard which also describes a byte­
oriented encoding scheme. Includes codes for rendering character and pro­
vides multilingual capability. 

Clearinghouse Protocol, XSIS 078404. Xerox Corporation. April 
1984; with 

Clearinghouse Entry Formats, XSIS 168404. Xerox Corporation. 
April 1984. 

The Clearinghouse Protocol describes the Clearinghouse facility for locating 
named resources in terms of its Courier remote procedures and error responses. 
Clearinghouse Entry Formats defines certain Clearinghouse Directory Service 
property types and the structure of their associated entries. 

Code of the Japanese Graphic Character Set for Information 
Interchange. Japanese Industrial Standard, JIS C 6226-1978. 

Code Extension Techniques for Use with the Code for Informa­
tion Interchange. Japanese Industrial Standard, JIS C 6228-
1975. 

The above two references specify the Japanese JIS character code standards. 

The Data Encryption Standard. National Bureau of Standards, 
Federal Information Processing Standards Publication (FIPS 
PUB) 46. January 1977. National Technical Information Service, 
Springfield, VA. 

This reference defines the basic DES encryption algorithm. 

DES Modes of Operation. National Bureau of Standards. Fed­
eral Information Processing Standards Publication (FIPS PUB) 
81. 1980. National Technical Information Service, Spr.ingfield, 
VA. 

This reference discusses the various modes of using the DES encryption algo­
rithm. 

Font File Format Standard. [in preparation] 

This document will provide a standard font file format for interchange 
purposes. The format will convey both fonts and/or font metrics to font-using 
devices. 
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6. Gateway Access 

7. Filing 

8. Document Interchange 

9. Mailing 
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Guidelines for Implementing and Using the NBS Data Encryp­
tion Standard. National Bureau of Standards, Federal Informa­
tion Processing Standards Publication (FIPS PUB) 74. April 1981. 
National Technical Information Servtce, Springfield VA. 

This reference provides guidelines for using the DES encryption algorithm. 

Time Protocol, XSIS 088404. Xerox Corporation. April 1984. 

The document describes the techniques and data formats for requesting time 
from the network time service, and the returned response. 

Gateway Access Protocol Specification. [i n preparation] 

This document describes a method of providing remote access to the transport 
service supporting communication with non-XNS systems. 

Filing Protocol, XSIS 108210. Xerox Corporation. October 1982; 
Appendix E Printer Subset of the Filing Protocol, XSIS 108210, 
Rev. 1. Xerox Corporation. December 1984. 

This document defines a protocol for interaction between clients and file ser­
vices. The appendix describes a permissible subset of the Filing Protocol for use 
in print servers which implement a primitive file server capability. 

Filing Protocol Extension. [in preparation] 

Interscript Standard. [in preparation] 

This standard provides a means of representing editable documents that is 
independent of any particular editor and can be used to interchange docu­
ments among editors. 

Introduction to Interscript. [in preparation] 

This supplements the basic Interscript Standard and seeks to help a reader 
understand the underlying principles of Interscript and their application. 

CCITT X.400 Series Recommendations on Message Handling 
Systems. (Approved at Malaga - Torri Molinos), October 1984. 

The X.400 series from COTT contains the following eight Recommendations: 

X.400 - System Model-- Service Elements 

X.401- Basic Service Elements and Optional User Facilities 

X.408- Encoded Information Type Conversion Rules 

X.409- Presentation Transfer Syntax and Notation 

X.410- Remote Operations and Reliable Transfer Server 

X.411- Message Transfer Layer 

X.420- Interpersonal Messaging User Agent Layer 

X.430- Access Protocol for Teletex Terminals 

NS Mailjng Protocols. [in preparation] 

These protocols specify a carefully layered mailing architecture that promotes 
compatibility while also allowing flexibility through transparent multi-level 
enca psu lation. 
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11. Scanning 

ANNOTATED BIBLIOGRAPHY 

Interpress Electronic Printing Standard, Version 2.1, XSIS 
048404. Apri I 1984. 

This is the reference document for the Interpress Standard, Version 2.1. It is 
written with precision and accuracy in mind, and as a result is not very 
descriptive. This document is the authoritative definition of Interpress. 

Interpress Electronic Printing Standard, Version 3.0. [in prepar­
ation] 

This document includes additional commands for curves, arcs, and other 
advanced graphics not in Interpress 2.1. It will include all of the proven 
capabilities of the Research version of extended Interpress. 

Interpress 82 Readers Guide, XSIG 018404. Xerox Corporation. 
April 1984. 

A narrative companion to an earlier version of Interpress. Much, but not all, of 
the discussion applies to the current version. 

Introduction to Interpress, XSIG 038404. Xerox Corporation. 
April 1984. 

This supplements the basic Interpress standard and is intended to help users 
understand the underlying principles of Interpress and their application. 

Print Service Integration Standard, XSIS 198412. Xerox Corpor­
ation. December 1984. 

This Standard supplies interfacing specifications required to provide full com­
patibility between document creation devices and Xerox electronic printing 
services. 

Printing Protocol, XSIS 118404. Xerox Corporation. April 1984. 

This document defines the protocol used for communicating print requests 
from clients to print services, including the remote procedures and error re­
sponses in Courier terms. 

Raster Encoding Standard, XSIS 178412. Xerox Corporation. 
December 1984; with 
Appendix B. 9700 Graphic Image Specification. 

This standard, also known as "RES," defines the technique by which scanned 
images are digitally encoded. Appendix B specifies the IMG format used by the 
Xerox 9700 and 150 GIS. 

Copies of the XNS standards and guides may be obtained from: 

Xerox Corporati on 
Xerox Network Systems Institute 
2300 Geng Road 
Palo Alto, Ca 94303 
(415) 496-6088 
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Technical papers and reports 

1. Introduction 

2. XNS Overview 

174 

This section contains references to technical papers and reports 
which discuss the under/ying philosophy and rationale for the 
XNS architecture and its implementation. The documents are 
listed under the section name in the order in which each sec­
tion appears in this document. 

Dalal, Y. K. The Information Outlet: A New Tool for Office 
Organization. Palo Alto: Xerox Corporation, Office Products 
Division. 1981. OPD-T81 04. [A version of this paper appeared in 
Proceedings of the Online Conference on Local Networks and 
Distributed Office Systems, May 1981.] 

This paper describes the way distributed offfice information systems permit an 
organization to control its conversion to the "office of the future" by 
permitting the system to evolve according to the needs and structure of the 
organization. 

Becker, Joseph D. Typing Chinese. Japanese. and Korean. 
Computer. January 1985. pp. 27-34. 

Becker, Joseph D. "User-Friendly" Design for Japanese Typing. 
Palo Alto: Xerox Corporation, Office Systems Division.1983. 
OSO-T8301. 

This paper describes the design of a "user-friendly" Japanese typing software 
system. The application of the same design to the typing of the Chinese 
language is also discussed. 

Becker, Joseph D. Multilingual Word Processing. Scientific 
American. July 1984. pp. 96-107 

This article describes the computer processing of Japanese, Arabic, and other 
non-English writing systems, particularly the problem of mixing languages 
rendered from left-to-right with those rendered from right-to-Ieft. 

Lipkie, Daniel E., Evans, Steven R., Newlin, John K., and Weiss­
man, Robert L. Star Graphics: An Object-oriented Implementa­
tion. Computer Graphics. July 1982.16(3): pp. 115-124. 

This paper describes the design and implementation of Star graphics using an 
object-oriented technique. 

Smith, D. c., Harslem, E., Irby, c., Kimball, R. The Star User 
Interface: An Overview. Proceedings of the National Computer 
Conference. June 7-10,1982. Houston. pp. 515-528. 

This paper describes the features of the Star system without justifying theni in 
detail. 

Smith, D. c., Irby, c., Kimball, R., Verplank, B., Harslem, E. 
Designing the Star User Interface. Byte. April 1982. 7(4): pp. 
242-282. 

This paper describes the principles behind the features in Star. 
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ANNOTATED BIBLIOGRAPHY 

Xerox's Sta r. Seybold Report. 1 O( 16), Apri I 17, 1981; and 

The Xerox Star: A Professional Workstation. Seybold Report 
on Word Processing, 4(5). May 1981. 

These articles provide a review of the Star professional workstation. 

Boggs, David R., Shoch, J. F., Taft, E. A., and Metcalfe, R. M. 
Pup: An Internetwork Architecture. Palo Alto: Xerox Corpora­
tion, Palo Alto Research Center. 1979. CSL-79-10. [Also appear­
ed in IEEE Transations on Communications. April 1980. com-
28:4, pp. 612-624.] 

This report discusses the important design issues of internetwork architectures. 
It describes the simplicity of the "Pup" architecture and its fundamental end­
to-end datagram approach. 

Dalal, Y. K. Use of Multiple Networks in the Xerox Network 
System. IEEE Computer Magazine. October 1982. 15( 10): pp. 
82-92. 

This article describes the major features of the XNS internet communication 
system, in particular its ability to use different kinds of networks. 

Dalal, Y. K., and Printis, R. S. 48·bit Absolute Internet and Host 
Numbers. Proceedings of the 7th Data Communications Sym­
posium. October 1981. pp. 240-245. [Also published by Xerox 
Corporation, Office Products Division. September 1981. OPD­
T8l0l.] 

This paper describes how the Xerox host numbering scheme was designed in 
the context of an overall internet and distributed systems architecture. 

The Ethernet Local Network: Three Reports. Palo Alto: Xerox 
Corporation, Palo Alto Research Center. 1980. CSL-80-2. 

Includes Ethernet: Distributed Packet Switching for Local 
Computer Networks, by Robert M. Metcalfe and David R. 
Boggs. [Also appeared in Communications of the ACM. July 
1976. 19( 7).] 

Practical Considerations in Ethernet Local Network Design, by 

Ronald C. Crane and Edward A. Taft 

Measured Performance of an Ethernet Local Network by John 

F. Shoch and John A. Hupp. 

The first paper introduces the Ethernet-style network, a multi-access broadcast 
packet-switched communication system, and presents the theory (CSMA/CD) 
that underlies it. The second paper discusses the design and implementation of 
the prototype Ethernet system, and the final paper presents performance 
results based on several years' practical experience with that system. 

Postel, J., ed. 000 Standard Internet Protocol. ACM Computer 
Communication Review. 10(4): 2-51. October 1980. [Available 
from NTIS, Springfield, VA. ADA079730.] 

Postel, J., ed. 000 Standard Transmission Control Protocol. 
ACM Computer Communication Review. 10(4): 52-132. Octo­
ber 1980. [Available from NTIS, Springfield, VA; ADA082609.] 

The above two references describe the ARPANET TCP/IP protocols. 

XEROX NETWORK SYSTEMS GENERAL INFORMATION MANUAL 175 



ANNOTATED BIBLIOGRAPHY 

4. Remote Procedures: Courier 

5. Application Support Environment 

176 

Shoch, John F. An Annotated Bibliography on Local Computer 
Networks. Palo Alto: Xerox Corporation, Palo Alto Research 
Center. 1979. SSL-79-5. [Also available as IFIP WG 6.4, Working 
Paper 79-1.] 

This bibliography contains a wide range of material related to the general area 
of local computer networking. It is divided into two sections, one on local 
networks and one on the related subject of radio-based systems. 

Shoch, J. F. Internetwork Naming Addressing and Routing. 
17th IEEE Computer Society International Conference (Comp­
con). September 1978. 

Shoch, John, and Stewart, Larry. Internetwork Experiments 
with the Bay Area Packet Radio Network. Palo Alto: Xerox 
Corporation, Palo Alto Research Center. 1979. SSL-79-4. 

This report describes the integration of the Bay Area Packet Radio Network 
into an existing architecture for network interconnection. 

Shoch, J. F., Dalal, Y. K., Crane, R. C., and Redell, D. D. Evolution 
of the Ethernet Local Computer Network. Palo Alto: Xerox 
Corporation, Office Products Division. September 1981. OPD­
T8102. [Also appeared in IEEE Computer Magazine. August 
1981. 15(8): pp. 10-27.] 

This report highlights a number of important considerations that affected the 
design ofthe Ethernet local computer network. 

White, J. E., and Dalal, Y. K. Higher-level Protocols Enhance 
Ethernet. Electronic Design. April 1981.30(8): pp. 33-41. 

This paper describes the additional levels of protocol needed to allow 
communication between networks and between processes within different 
pieces of equipment from different manufacturers. 

Birrell, Andrew D., and Nelson, Bruce J. Implementing Remote 
Procedure Calls. Palo Alto: Xerox Corporation, Palo Alto 
Research Center. 1983. CSL-83-7. [Also appeared in ACM 
Transactions on Computer Systems. February1984. 2 (1).] 

This paper describes a package providing a remote procedure call facility. 

Nelson, Bruce Jay. Remote Procedure Call. Palo Alto: Xerox 
Corporation, Palo Alto Research Center. 1981. CSL-81-9. 

This report explores the essential properties of the remote procedure call, and 
describes the detailed design of an RPC mechanism. 

Abraham, S. M., and Dalal, Y. K. Techniques for Decentralized 
Management of Distributed Systems. 20th IEEE Computer 
Society International Conference (Compson). February1980, 
pp. 430-436. 

Gifford, David K. Cryptographic Sealing for Information Secre­
cy and Authentication. Palo Alto: Xerox Corporation, Palo Alto 
Research Center. 1982. CSL-82-1. [Also appeared in Communi­
cations of the ACM. Apri11982. 25 (4).] 

This paper describes a protection mechanism that provides general primitives 
for protection and authentication. 
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Israel, Jay E., and Linden, Theodore A. Authentication in Star 
and Network Systems. Palo Alto: Xerox Corporation, Office 
Systems Division. 1982. OSD-T8201. 

This paper describes the approach used in Xerox' Star and Network Systems 
products for user authentication. 

Marzullo, Keith A. Maintaining the Time in a Distributed 
System. Palo Alto: Xerox Corporation. Office Systems Division. 
1984.0SD.;T8401. 

This report develops, analyzes and experiments with algorithms that imple­
ment decentralized, self-correcting time services. 

Needham, R. M., and Schroeder, M. D. Using Encryption for 
Authentication in Large Networks of Computer. Communica­
tions of the ACM, 21: 12. December 1978. pp. 993-999. 

This paper discusses some of the principles of the Xerox authentication 
approach. 

Oppen, D. C., and Dalal, Y. K. The Clearinghouse: A Decen­
tralized Agent for Locating Named Objects in a Distributed 
Environment. ACM Transactions on Office Information 
Systems. July 1983. 1 (3): pp. 230-253. 

This paper discusses the Clearinghouse, a decentralized agent for supporting 
the naming of objects in a distributed environment. 

Gencode and the Standard Generalized Markup Language 
(SGML). GCA Standard 101-1983. Graphic Communication 
Association, Arlington, VA. 

This describes the Document Markup Metalanguage. 

Purvy, R., Farrell, J., and Klose P. The Design of Star's Records 
Processing. ACM's Transactions on Office Information Systems. 
First quarter, 1983. 

This paper describes integrating traditional data processing functionality into 
Star, using standard Star documents for data definition, entry, display, update 
and report generation. 

Roberts, T. L, and Moran, T. P. Evaluation of Text Editors. 
Proceedings of the Conference on Human Factors in Computer 
Systems. March 1982 15-17. Gaithersburg, MD. pp. 136-141. 

This paper presents a methodology for evaluating computer text editors from 
the viewpoint of their users-from novices to dedicated experts. 

Birrell, A. D., Levin, R., Needham, R. M., and Schroeder, M. D. 
Grapevine: Two papers and a Report. Palo Alto: Xerox Corpor­
ation, Palo Alto Research Center. 1983. CSL-83-12. 

Includes Grapevine: An Exercise in Distributed Computing, by 
Andrew D. Birrell, Roy Levin, Roger M. Needham, and Michael 
D. Schroeder. [Appeared in Communications of the ACM. Apri I 
1982.25 (4).] 
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Experience with Grapevine: The Growth of a Distributed 
System, by Michael D. Schroeder, Andrew D. Birrell, and Roger 
M. Needham. [Appeared in ACM's Transactions on Computer 
Systems. February 1984.2 (1).] 

The Grapevine Interface, by Andrew D. Birrell. 
These papers describe Grapevine, a distributed mail transport system on the 
Xerox research internet, report on experience with its use, and describe in 
detail the services Grapevine provides. 

Redell, David D., and White, James E. Interconnecting Electron­
ic Mail Systems. Computer. September 1983. pp. 55-63. 

This paper describes standard interfaces for mail gateways. 

Aesthetics vs. Technology: typography for electronic printers 
and video displays. Seybold Report. 11(11), February 8, 1982, 
and 11(12) February 22, 1981. 

This is an excellent article by Chuck Bigelow on letterform design and 
typography for raster devices. 

Graphical Kernel System (GKS)-Functional Description. Inter­
national Organization for Standardization. ISO/DP 7942. 

Describes the proposed GKS graphics package standard. 

Hunter, R., and Robinson, A. H. International Oigital Facsimile 
Coding Standards. Proceedings of the IEEE. July 1980. 68(79): 
pp.854-867. 

A good survey of facsimile formats. 

Newman, W. M., and Sproull, R. F. Principles of Interactive 
Computer Graphics, 2nd edition. McGraw-HilI. 1979. 

This book is an introduction to computer graphics, geometric representations 
and transformations, and raster graphics. 

Proposed American National Standard for Videotex/Teletext 
Presentation Level Protocol Syntax. American National 
Standards Institute. ANSI X3-11 0-198x. 

Draft of "North American Presentation Level Protocol Syntax." (NAPLPS 
standard) 

Copies of the XNS standards and guides may be obtained from: 

Xerox Corporation 
Xerox Network Systems Institute 
2300 Geng Road 
Palo Alto, Ca 94303 

Attention: Dennis Frahmann 
(415) 496-6088 
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