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This report presents results of an analysis conducted to determine
( specification requirements for a comon family of AUTODIN terminals. It

defines a set of standard terminal functions , describes a set of terminal
categories and identifies which functions in each category must be defined
further, and specified to ensure consistency with the Integrated AUTODIN
System Architecture.
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Executive Summary
4.-.

Cornencing with its appointment by OSD/DTACCS (now ASD/C31) i n
early 1975 as the AUTODIN system manager , the Defense Commun i cati ons
Agency (DCA) has had responsibility for development of an Integrated
AUTODIN System Architecture (IASA). The approved DCA development
plan for the IASA addresses the backbone network , concentrators , and
terminals as a single integrated system with processing functions
alloca ted to system components on the basis of how and where they
can best be performed . Recent IASA development activity has cul-
rninated with the definition of a recommended system architecture on
a terminal-to-terminal basis. Current efforts are being di rected

r1 toward functional specification of a common family of terminal
u systems for the IASA with emphasis on applicati on of off-the-shelf

hardware and functionally standard software modules . This report
r presents results of an analysis conducted to determine specification
C reqeirements for a common family of AUTODIN terminals. It defines

a set of standard terminal functions , describes a set of terminal
categories based on the standard functi ons , and i dentifies those
functions within each category that must be defined and specifi ed

~ in order to ensure consistency wi th the lAS architecture .

Six basic functional elements encompassing the full range of
L terminal capabiliti es envisioned for the lAS are introduced :

— . Communication! Interfaces
• Coninunications Processing

Message Processing
• Transfer and Control

~1an/Mach ine Interfaces
- ‘ . General Purpose Processing

Each of these elements is comprised of a set of functions deri ved
from current AUTODIN capab ilities and projected capabilities for
the IASA .

The functional elements are used to define the following terminal
categories of a common family of AUTODIN terminals:

I - Network Access Devices ~~ ce~~ b0n Pot
L~ II - Communications Concentrators NTI S G~iAiI

III- Interactive Terminals DL~C TA3
IV - Basic AUTODIN Digital Term i nals 1ji~j~~~ounced
V - Advanced AUTODIN Digital Terminals I —

VI - ~1essage Processing NodesVII- Host Computers --_________________

t : V Codes
‘ ‘Thi~l/ e r

~~c~~a1

j
~ 

ii I____



The categories allow the grouping of terminals accordi ng to applica-
tion and overall capabilities rather than existi ng configurations
or speci fic capabiliti es. This structure promotes functional stan-
dardization while allowi ng for definition of addi tional categories if

U required.

Each termi nal category can be defined in terms of the functional
U elements necessary to support the role of that category in the lAS

architecture . A functional block diagram is used in this document
to illustrate the functi onal differences among the terminal cate—
gories. As terminal complexity and purpose vary from one category
to the next, not every category will include or require every
functional element in its definition. This approach represents a
first step toward achievement of true functi onal modularity within
the cornon family of AUTODIN terminals.

The report concludes with recommended assignments of responsi-
bil ity between the DCA and user communities for the specification
of each function wi thin each terminal category . Specifi cation

P— responsibility for a given function may vary from one terminal
- category to the next; It  can rest solely within either the DCA

community or the user community , be shared between the two communi-
ties , or not be required at all depending on the category being
addressed. Summaries of the recommended specifi cation responsibili-L ties are presented in tabular form. An appendix contains general
outlines to be used as guidelines in preparation of the terminal
functional specifications.
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I. INTRODUCT ION

1. BAC KGROUND

fl In July, 1974, the General Accounting Office (GAO) published a
ti report that was critical of the Department of Defense (DoD ) for (1) not

having a sing le agency responsible for management of the entire AUTOO IN
r system to include AUTODIN terminals; (2) for a poor telecommunications

center consolidation record ; and (3) for duplication of effort and
proliferation of LDMX-type AUTODIN terminals by the Milita ry Departments
(MILD~Ps) and DoD Agencies. The GAO recomended to OSD/DTACCS (now
ASD/C’~I) that a single AUTODIN manager be appointed to resolve the- problems as they surfaced.

In February , 1975 , OSD/DTACCS acted on the GAO recommendation by
U task i ng the Defense Communi ca tions Agency (DCA) in coordination with

Serv i ces /Agenc ies , to develop an Integrated AUTODIN System Architecture
(IASA ) on a terminal -to— terminal basis and based on that architecture to

U define a common family of AUTODIN terminal hardware and software.

On 12 December 1975, OSO/DTACCS approved the DCA IASA development

h plan which would address the backbone , concentrators , and terminals as a
single integrated system with processing functions allocated to system
components on the basis of how and where they can best be performed . As(1 a resul t 0f this plan , DCA is responsible for accomplishing three ob-
jectives: (1) develop a system architecture on a terminal -to—term inal
basis; (2) develop termi nal specificati ons; and (3) develop related
standards, formats, and procedures.

In DCEC ’s TN Number 17-77, “Arch i tectural Directions for an In—
tegrated AUTODIN System,” December 1977, objective number (2) was fur-
ther defined to include functiona l specifi cations for a common family of

-. terminal systems with emphasis on application of available off-the—shel f
equipment. This report describes the initial efforts toward achieving
that objective.

2. PURPOSE

( I  This report presents the results of Task 7-78/3/7 of contract
OCA100- 77-C-O057. The purpose of the task is to categorize and develop
specification requirements for a common Family of AUTOOIN Terminals.

• The task was conducted with two major obj ectives in mi nd. The fi rst
objective was to identify a series of terminal categories ranging from

,~ simple teletypewriter terminals to future advanced automated message
• service exchanges. These categories must cover the existing and planned

AUTODIN I and AUTODIM II termi nals and allow for further terminal de-
velopments within the categories. The second objective was to identify

~ the functions performed within each category for which standard func—
L~ tiona l specifications are required .

1—1
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• W ith these objectives In mind , it was the purpose of this task to
• - provide a list of the functions by category as well as preliminary

assessment of the functional area specification responsibility (e.g.,
DCA or ~sers). It is noted that the functiona l capabiliti es described
in the report are defined in accordance with the proposed lAS archi-
tecture and functional allocation developed In the lAS Mid-Term Archi-
tecture Definition Task 1-78/1/6 (Reference 1).

3. SCOPE

• For the purpose of this analysis , a “terminal ” Is considered to be
any device or equipment configuration which connects directly to the
backbone swi tching network to provide user access to the system. Ter-
m inals therefore include interface devices , mu itiplexers/con centrators ,
host computers and message processing exchanges. This report does not
describe or evaluate previously defined categories such as the Standard
AUTODIN Terminals (SAT) nor does it attempt to catalog all existing or
planned terminals by category . Such lists and category descriptions are
amply defined in References 2 and 3. Further, it is not intended for

p. this task to describe In detail the functional requirements for each
category of terminal . Rather, this task is intended to provide a sound

L i  organizational structure for the development of detailed terminal speci-
fications in subsequent efforts. Accordingly this report defines a set
of standard terminal functions , describes a set of terminal categories

U based on these standard functions and identifies those functions within
each category that must be defined and specified in order to ensure
consistency with the lAS architecture . Appendix A of this report in-
clu des preliminary specification outlines for each of the standard
terminal categories.

4. APPROACH

A method of categorizing terminals wi thin a standard AUTODIN family
• was sought which would:

• . Group terminals in terms of application and overall capa-
bilities (rather than existing configurations Or specific
characteristics)

Ensure functional standardization wi thin categories, but allow
flex ibility of functional application and “technique ” wi thin
the categor ies

Provide a structure which would allow for definition of addi-
tional categories as necessary.

To satisfy these objectives , the following approach was adopted.

1—2



A generali zed functiona l block diagram was developed which corn-
prises the basic functiona l elements of the full range of terminal
capabilities envisioned for lAS . These functional elements are :

• Communications Interfaces
Coitinunications Processing
Message Processing

p .  . General Purpose Processing
Man/Machine Interfaces
Transfer and Control

Functions applicable to each of these functional elements were then
i dentified based on current terminal capabilities and lAS architectura l

• directions. Terminal categories were then defined to meet existing and
planned applications based on the applicability of the functional ele—
ments and the specific functional capabili ties wi thin each element.

Chapter II describes the elements of the generalized functional
block diagram and defines each of the terminal functions. The terminal
categories are described in Chapter III. Chapter IV addresses respon-
sibility for functional specifications of the terminal categories.
Appendix A provides preliminary outlines of the recommended functional
specification formats.
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i t.  DEFINITION OF TERMINAL FUNCTIONS

I. GENERAL

A generali zed functiona l block diagram of the common family of
AUTODIN terminals is presented in Figure lI-i . As discussed in Section
I, the categories of terminals wi thin the common family are defined in
terms of the elements of this block diagram. Each of the elements of
the functional block diagram i s  defined in Paragraphs a through f bel ow.

a. Commun ications Interfaces. This element consists of terminal
functions required to support communication links to remote terminals or
other network elements. These interfaces include physical and elec-

p trical interfaces as well as link level protocols. Depending on the
• category , a terminal may provide one or multiple types of communications

Interfaces.

b. Communications Processinq . This element consists of those
unctions required to provide interoperation between the terminal and

other network elements via the network. Included in communications
processing are network level protocols and other functions related to
routing, distribution and control of messages.

c. Message Processing. This functional element provides user
related message preparation and translation functions. Depending on the
terminal category , these services may be accessed from remote terminals
or local devices. Typical message processing functions are format
verifications , format conversions and operator assistance functions such
as editing and prompting.

d. Transfer and Control. This functional element provides for
interoperation among the other functiona l elements. It includes the
necessary physical , electrical and functional interfaces , buffering and
control logic to allow the transfer of data between the other functional
elements.

e. Man/Machine Interfaces. This functional element provides the
necessary interfaces to input/output devices supporting human interac-
tion with the terminal. These input/output devices include alphanumeric
keyboards, video display units , l ine printers , card readers/punches , and
paper tape readers/punches. They will typically be either physically
In tegral parts of the terminal or linked directly to the terminal in
accordance with non-standard communications connections imposed by
hardware characteristics of the terminal.
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f. Genera l Purpose Processing. This functional element encom-
passes processing outside the scope of the message processing and corn—
munications processing elements. The more sophisticated network ter-
minals may have the processing capacity to execute user applications

L which either augment the message and communications processing functions
of the terminal or require no network resoures (e.g., local batch pro—
grams). General purpose processing functions are considered to be user
specified and therefore are not Included In the terminal category de-p finitions. However, they are addressed generically in this definition
of the standard family of terminals for the purpose of completeness and
as a means of emphasizing the capability of some terminals to perform
processing beyond that required for network operations.

The External Devices depicted in Figure lI-i are also included
for the purpose of completeness. An external device Is defined as any
equipment which connects to the terminal by means of a non-standard corn-
municati ons Interface and whi ch typically supports machine-to-machine
interaction . Such devices include computer Interfaces , direct memory
access in terfaces, and sensors or other non—standard data entry/col- 4
lection devices. External devices are considered to be user unique.
Their communications interfaces to the terminal therefore are not in-
cluded in the terminal category definitions.

1 ’  2. DEF INITION OF FUNCTIONS

P The following paragraphs contain definitions of the major functions
wi thin each of the functional elements described in the preceding sec.-
tion. These functions are based on existing AUTODIN terminal capabili-
ties and functional capabilities projected for the Mid-Term lAS Archi-
tecture.

a. Communications Interface Functions. The functions included in
the communications interfaces functional element comprise the most basic
terminal capabilities that require standard functional specification.
The following paragraphs briefly describe the major functions included
in the Communications Interface element.

(I) Type and Characteristics of Lines. Each type of corn—
munications line that the terminal family Is required to support will
require specification in terms of data rate, timing discipline . trans.-
mission mode , data format and code.

(2) Link Protocols. The operational and interface require-
ments of the li~ik protocols constitute an Important functional area tobe specified. In each terminal category, the comunications interface
element contains the required link protocol functions. A list of anti-
cipated link protocols to be supported by the lAS terminal family is

V 11-3
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presented in Figure 11-2. These link protocols are described in various
DoD and commercial specifications (with the possible exception of some
of the host and subscriber specified protocols).

(3) Concentration and Multi pl exin g Characteristics. The
modes , timing and capacities of any concentration and/or multiplexing

fl techniques must be specified as part of the commun i cation interface
functions.

r (4) Interoperability Requirements. The requirement to in-
teroperate wi th other terminals and network elements must be specified .
Interoperability and the specified Link and Network protocols will be
closely related in most of the standard terminal specifications.

(5) Electrical Interfaces. The specification should Indicate
the types of electrical Interfaces required at the communications in-

I terfaces. These include electrical standards such as EtA RS 232, RS
422 , RS 423, and RS 449; MIL-STD—l88—l14; and FED STD 1003, as well as
the characteristics of modems , external clocks , cryptographic inter-
faces, etc .

(6) Special Interfaces. This function Includes special in-
rs terfaces to the COMSEC subsystem; patch and test facilities needed for

I 
- 

termi nal interface diagnostics; and specialized facilities such as
satellites , the Public Data Network (via the CCITT X.25 protocol), and
NATO NICS TARE tactical communications interfaces .

(7) Special Connection Function. This function refers to the
capability of the communication interface to be dual-homed or to handle
special connections such as polled networks (e.g., mu ltipoint and l oops).

P (8) Operational/Maintenance/Test Support. These functional
areas describe the capability of the functional element to provide
operational , maintenance and test support to the various communications

- interfaces that it supports . Examples of these functions include error
status monitors on the communications media and the capability to per-
form diagnostics and self or loop—back tests on the link protocols.

b. Communications Processing Functions. The capabiliti es and
• functions of the Communications Processing element are designed to
L support the user in his interaction with the network. The complexity of

this functional elemen t will vary with the complexity of the terminal
~~~~~ category and the number and types of users It is designed to support.
V 

The following paragraphs present a brief discussion of the maj’r Com-
munications Processing functions.
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NETWOR K I~S/A I-S/ A
ELEMENTS PSN A MP E( E) AMPE AMPE HOST TERMINAL

PSN VI VI V I 1 VI I . lB . I I A . VI

I-S/A
AM PEI E) VI ~v i VI I NA ~~I , lB . I I ,

_____________ __________ ____________ __________ 
HA, V. VI , SS

I-S/A
AMPE V I .

~f l I NA • 1 , lB . I I , IA
V . VI ,SS

AMPE I I I NA NA ~I, I I . V . 55

HOS T VI NA NA NA NA HS
l .a

T ERMINAL I, lB ~ I, l B . I I , IA 1, lB . I I . I , I S . I I , NA NA
Ilk V I V . VI . SS IA. V . HA . V .

VI .SS SS

THES E CONNECT iONS WIL L BE CONSIDERED ON A CASE-BY-CASE BASIS.
A lt. AMPES DO NOT HAV E All. MOOES.

NA — NOT APP L ICABLE
I — A UTODIN I MODE I , CHARACTER SYNCHRONOUS
IS — AUTODIN II MODE IS , CHARACTER SYNCHRONOUS
II — AUTO DIN I MODE II, CHARACT ER ASYN CHRONOUS (UNCONTROLLED )
h A  — AUTOO IN II MODE II , CHARACT ER ASYNCHRONOUS
V — AUTODIN I MODE V . CHARACT ER ASYNCHRONOUS (CONTROLLED )
VI — A UTOD IN II MODE V I . BINARY SYNCHRONO US
HS — HOST SPECIFIED
SS — SUBSCRIBER SPECIFIED

L
Figure 11-2. Link Protocols
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(1) Network Level Protocols. The more advanced categories of
AUTODIN terminals will utilize a hos~~level protocol defined for AUTODIN
11 . The protocol function includes the Segment Interface Protocol
(SIP), the Transmission Control Program (TCP), File Transfer Protocol
( F T P ) ,  and possibly a Virtual Message Protocol (VMP) for exchanging user
message and service message traffic through the network . New capabil i-

• ties such as data teleconferencing and mailbox services would also be
Included in the network protocol function .

(2) Single/Multiple Virtual Connection Capability . The
complexity of the Communications Processing function will vary somewhat
between terminal categories based upon the capacity for supporting
single user connections versus multiple user connections. This virtua l

P connection management function will reside in the Communications Pro-
cessing element and is essentially part of the TCP function.

(3) RI/Logical Address Conversion. The RI/logical address
convers i on will be specified with th the communications processing ele-
ment. Address conversions may be performed automatically or wi th the
assistance of either a termina l operator or user depending upon the
complexity of the terminal category .

n (4) Message Routin g and Distribution to Message Service
Subscribers . The Communications Processing function will be responsible r
for the local and remote distrib ution of messages based on routing and
logical distribution supplied by the Message Processing function. This
function shall support message distri bution to not only locally con-
nected message service users but also to remote message service users
accessible via network connection.

(5) Interoperab il1t’~ and Special Connections. The Communi-
cations Processing function will be required to accomplish connections
to other networks, through Gateways, in addition to supporting special
user connections such as teleconferencing and end-to-end encrypted

1 2  transactions via the BLACKER COMSEC subsystem .

(6 )  Communications Management/Control and Testing . A major
function of the Comunications Processing element is to monitor the
activity of the communications environment. This function includes
maintenance of an activity log , collection of utilization and error
statistics , as well as maintaining a connection status monitor. In
addition , the Communications Processing element will perform any re-

~ quired test procedure between the terminal and elements of the network.
L
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c. Message Processing Functions. The Message Processing element
conta ins functions designed to determine the content of the messages!
data handled by the terminal. In essence, the Message Processing func-
tions determine the ultimate source of destination of user data whether
it be a local or remote (network) destination . It also provides the
necessary message preparation and addressing assistance to the user.
The following list presents the major message processing functions that

•~ 
will be contained in this element. -~ 

-
~

(1) Message Processing Accessabi lity . Functional require-
men ts in this area determine the accessability of message processing
functions to various users (i.e. , local , d i rectly connected or remote
via the network).

(2) Message/Data Content Anal ysis and Distribution
Determination. This function determines the content of each message by

r~ processing each format line until all origination and destination para—
meters have been identified. The distribution determination is based on
user-provided distribution criteria which include routing line parameters ,
unique handling indicators , references , and key words and phrases.

(3) Message Preparation and Editin g Aids. This message
process ing function refers to the capabilit y of users to enter or corn—

fl pose messa ges from keyboard/entry dev ices. For large termi nals and
message processing exchanges, these aids w i l l  consist of preformatted
message masks , addressing assistance , and format validation for the
var ious  message fields . Edit and storage functions may also be offered
by the message processing element as a service to i ts users.

(4) PLA/RI Conversion. This function is the capability of
the Message Processing element to convert plain language addresses (PLA)
to routing indicators (RI) in  accordance with the rout ing documents ,
ACP-l l7, ACP- 112 , ACP— lOO . and DOI-l02.

H (5) Generation/Delivery of Service Messages. The Message
Processing functiona l element will be responsible for the generation and
del ivery of service messages (SM) both from the standpoint of operator

• generated SM’s and those which are automatically generated . In addition ,
the function will also include the capability for interpreting incoming
service messages from other users and network elements .

L (6) Message Processing Utilization and Statistics Gathering .
P • This function of the Message Processing element will allow the terminal

L and message exchange users and managers to determi ne the degree of
utilization efficiency being obtained by the message processing service .
This function will generate statistics which may be processed by the

r Transfer and Control functional element for the purpose of developing
system reports .

1
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(7) Accountability and Record Keeping . This is a major func-
tion required of the Message Processing element in support of the sys-
tem ’s message service users and the restart/recovery mechanism. The
record keepi ng consists of journals and history files as well as up-to-
date maintenance of the PLA/RI files. In addition , current activity
snap-shots are required to ensure efficient recovery from failures .

d. Transfer and Control Functions. The Transfer and Control
functional element contains the basic terminal systems decision making

r log ic as well as the interface con trol for the externa l dev i ces . In
smalle r terminal configurations , the transfer and contro l functions will —

cons ist of minimum control logic and status management. In larger
terminal and message exchanges the Transfer and Contro l will most likely

P contain the system ’ s executive software module. The following para-
graphs detail some of the various transfer and contro l functions that
should be specified for the terminal categories.

(1) Terminal Systems Management and Executive Control.
This function refers to the capabiliti es of the termina l’s control logic
and/or executive program to manage the terminal system and its pro-
cess ing elements. These functions include process resource and mem-
ory/buffer allocation , process-to—process interaction control and trans-
action audit/trace capability .

(2) User to System Dialogue Translation and Contro l.
This function refers to the capability of the system to interpret oper-
ator/user and external device comments as well as provide code con-
version and translation between the user/external devices and other
system functions. Once the user dialogue or other input commands have -

•

been interpreted, the user or externa l device can be directed to other
p functional elements as required.

(3) External Device Interface Control. This function of the
Transfer and Contro’ element will control the non—standard communication
Interfaces between external devices and the terminal.

b (4) Security Monitor. Security validation and user log—on
and authentication will be a major functional responsibili ty of the
Transfer and Control element. The capabilities of the security moni-
toring functions will vary among terminal categories. The larger ter-
minal and message exchanges that support multiple users will require
extensive security functions such as user authentication and multiple
security level separation capability .

11-8
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(5) Fa ilure Management. The Transfer and Contro l element
will contain the required logic to detect and report on the status of
system failures. The range of failure management functions include
operator notification , I/O and facility failure detection/reporting,
systems reconfiguration management and background mode test and diag-
nos ti cs.

(6) Statistics and Report Generation. A major function for
the Transfer and Control element will be to gather statistics informa-

r tion from the other functional elements and generate statistical reports
about the operation of the termina l system. The report generation capa-
bi lity may Include activity logs, terminal/message service utilization

— reports and user/subscriber billing functions.

e. Man/Machine Interfaces. The Man/Machine Interface functional
elemen t will contról the various I/O media which support human inter-
action with the terminal. All such media are considered to be integra l
parts of the terminal whether they be physically integra ted in the ter-
m inal hardware Itself or directly connected to the terminal by means of
a non—s tandard (usually hardwa re unique ) conii~unications interface. The

-~ following paragraphs discuss some of the major functions that should be
spec i fied for the man/machine interface functional element.

(1) ILO Med ia Interface Control. This function will accom-
p li sh the interface processing necessary to control the various media
devices integrated in the terminal system. The functions Include the
bit/byte handshaking and media status and error control.

(2) 1/0 Media. These functions list the types of I/O Media
that will most likely be supported by the various terminal categories.

p .  TypIcal I/O devices include :

c Hardcopy Output
Keyboard Input
CRT Output
Paper Tape Input/Output
Card Input/Output
OCR Input
Magnetic Media Input/Output
- 7 Track tape
- 9 Track tape
- Cassette tape
- Disk
Computer Output to Microfilm (COM)

. Digital Voice Input/Output

11- 9
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(3 ) Failure Mana~ement. This function refers to the capa-
b i lity for the Man/Machine interface to notify the termina l operator and
act upon failures within the I/O medi a and the termina l system control.
This is an important function due to the fact that the system snapsho t
data and current program library wil l usually be resident on some form
of I/O media  (e.g., magnetic storage). Therefore, restart! recovery and

— system reconfiguration management depend upon the capability of this
functional element to reinitiali ze the relevant T O  media.
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III. DEFINITION OF TERMINAL CATEGORIES

P This chapter provides a genera l description of each Terminal Cate —
gory identified for the common family of AUTODIN terminals. The cate-
gorization is based on the applicability of major functional elements
and function allocations within the elements as described in Section II.

1. CATEGORY I - NETWORK ACCESS DEVICES (NAD)

The MAD category of terminals shown in Figure 111-1 provides net-
- work access for user specified external devices. The external devices - ;

• are not considered part of the terminal. Typical devices for which
network access is provided are sensors and computer interfaces. The
functional elements of the NAD category are:

Transfer and Control - Contains the interfaces and controls to—. provide direct transfer of data between the external devices
and the Comunication Interfaces or the Commun i cations Pro-
cessing functions.

- . Communications Interfaces - Provide a single interface to a
higher level network element (PSN, AMPE , I-S/A AMPE or I-S/A
AMPE(E)), or may be dual homed to two of these elements.

- - . Communications Processing - Provide , when required, network
level protocol functions (e.g., Segment Interface Protocol ,
Transmission Control Program).

Examples of Category I terminals are the Single Channel Control
Unit and Multiple Channel Control Unit which provide Host interfaces to
AUTODIN II. AUTODIN I control un its such as the Common Control Unit
(part of the Digital Subscri ber Terminal Equipment) and the Programmable
Terminal Controller also fit into this category.

2. CATEGORY II - COMMUNICATIONS CONCENTRATORS (CC)

The CC i s shown in Figure 111-2. It provides network access for a
~~~. number of remote subscribers . Terminals in this category range from

simple mu l tiplexers to store and forward concentrators. The functional
elemen ts of the CC category are:

Transfer and Control - Provides direct transfer of data be-
tween remote subscriber Comunications Interfaces and the

I 
- network Communications Interface , or between CommunicationsL_ Interfaces and the Communications Processing functions.

111-1 

—— --- —-- —~--—- - - - -.-—-- .--- - -•- — ~.—~ •-—- .- — —



40,

V 0 4 0 ,
-

~~~~~1

ix

0 40~
V —

—
• - u~~~~0

• 0
..—

_ _ _ _ _  U

‘I.,

— — U
• U

0
~0 p- .~~~
0 1..x 

-‘
I --, ~( - ~0,~~~j

• -~

—

~~1 “a —

I “a 0-U
II 

0I I
: I T~i -~~~~~~~~

I I 1
L_.......1

V 
-

111— 2

- 

.



--~- —•. --~—.•— - --•-- ---•----- -- - -  - - •- ------ - - --•-- —- -- — - --- — —-—-

- F

0 4 0 ,_~~~ ‘a

~~~~‘i.

2~~
0
U

-— —  —
L

*0 ~~~~ 0
0 4-’
U

_ _ _ _ C

U
C

• 0

-

~~~~~~~~~~~~~~~~~~~~~~~ 
_ _ r

U. —40, z ~~~~~4n u.a —

U
0

t ‘.
~

_ r:~;~
_ _ _ _ _  

L_.......H iv; L
L__J

~ 0L..

0

L _ _ _ _ _  2

ci-

111- 3

k -

~

_ _ _ _ _ _ _ _  - - - - -• -~~~~- - 

.

~~~~~~~~~~~



Coninun ications Interface - Provides multi pl e remote terminal
• interfaces and a single interface to a higher level network

e l ement (PSN , I-S/A AMPE or I-S/A AMPE(E)). May also be dual
homed to two of these network elements. The network interface
data rate may be equal to or less than the sum of the sub-
scriber data rates.

P . Comunications Processing - Provides the necessary processing
~unctions to in terleave the data received from remote sub—
scribers onto the network channel and to distribute the data• received from the network to the subscribers . No networ k
level protocols are performed.

t 3. CATEGORY III - INTERACTIVE TERMINAL (I/AT)

The interactive terminals depicted in Figure 111-3 provide for hu-
man initiated input and human interpretable output from the network.
They are used for real time or near real time human/human /computer
transactions. Examples of interactive terminals are keyboard/printer

t - and keyboard/CRT terminals. The category includes the following func-
tional elements .

Man/Machine Interfaces - Consists of devices which provide a
• di rect interface to an operator or via operator prepared or

operator interpreted media. Typical input/output devices are
keyboards , printers and visual displays.

L . Transfer and Control - Provides direct transfer of data be-
tween input/output devices and the Communications Interface.
Some operator assistance functions such as editing aids may be
provided.

Communications Interface - Provide a single interface to a
PSN, AMPE, I-S/A AMPE, I-S/A AMPE(E) or higher level terminal .

- 4. CATEGORY IV - BASIC AUTODIN DATA TERMINAL (BADT)
P
— The BADT category shown in Figure 111-4 provides network access via

human interactive devices or stored text media. Message processing
capabilities may also be provided. Examples of Category IV terminals
are Digita l Subsc riber Terminal Equipment and the UNIVAC OCT 9300/DLT
70. The functional elements of the BADT category are :

L

S
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Man/Machine Interfaces - Consist of one or more human inter-
active devices (e.g., keyboards, printers , CRTs ) or store d
text devices (e.g., paper tape readers/punches , card readers!
punches , magnetic tape or disk devices , etc.) for on -line
transactions or terminal control.

Trans fer and Con trol - Provides interfaces and data transfer
among the other functional elements.

Communications Interfaces - Provides a single interface to a
higher level network element (PSN, I-S/A AMPE, I-S/A AMPE(E)
or AMPE), or may be dual homed to two of these elements.

Commun ications Processin,~ - Prov ides networ k leve l protoco l
functions when required , and may also perform addressing
assistance such as local message services.

L 
. Message P r o c e s s i n g  — Provides message preparation and trans-

lation functions such as forma t convers ions , editing, prompt-
ing , etc.

5. CATEGORY V - ADVANCED AIJTODIN DATA TERMINAL (AADT)

The AADT category (Figure 111-5) of terminals provides all the
capabilities ef the BADT category , and in addition supports remote ter-
minals. The processing functions provided by the AAOT are available to
remote subscribers as well as local users. Examples of Catetory V
terminals are the existing advanced SRI configurations. The functional
elements of the AADT are :

Man/Machine Interfaces - Consists of one or more human in—
teractive or stored text input/output devices for on-line
transactions or terminal control.

Transfer and Control - Prov ides interfaces and data trans fer
among the other functiona l elements.

. Communications Interfaces - Provides multiple interfaces to
remote subscri bers and a single Interface to a higher level
network element (PSN , I-S/A AMPE, or I-S/A AMPE(E)), or may
be dual homed to two of these elements.

Communications Processij’~ - Provides processing related to
• message store-and-forward, remote distribution , addressing and

network level protocols.

111- 7
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Message Processin g - Provides message preparation and trans-
l a t i o n  func t ions  suc h as forma t convers i ons , editing, prompt-
ing, etc.

- . - . Ex ternal Devi ce Interface - An AADT may , in addition to its
other functions and interfaces , provide network access to user
specified externa l devices such as computer interfaces.

6. CATEGORY VI - MESSAGE PROCESSING NODE (MPN)

The MPN is a major lAS network element. The category will m i -
tially consist of the I-S/A AMPE and I-S/A AMPE(E). The major dif-

- - - ference between this category and the most advanced terminals of Cate-
p gory V is that the MPNs provide message routing through the PSN network

us i ng a V i rtual Messa ge Protocol (VMP ) . They may al so p rovid e messa ge
p rocess i ng and communi ca ti ons p rocess i ng serv i ces for subscr ibers connec ted
elsewhere in  the network as well as for directly connected subscribers.
The func ti onal elemen ts of the MPN ca tegory are i l l u s tra ted i n F ig ure
111-6 and include:P..

Man/Machine Interfaces - Consist of one or more human inter-
active or stored text input/output devices for on-line trans-
actions or termi nal control.

Transfer and Control - Provides interfaces and data transfer
among other functional elements.

Commun ications Interfaces - Provides multiple interfaces to
terminals and higher level network elements (PSN or I-S/A
AMPE(E)) .

Commun ications Processing - Provides processing related to
message store—and-forward , remote distribution addressing and
network level protocols.

Message P r o c e s s i n g  - Provides message preparation and transla-
tion functions such as format conversions , editing, prompting,
etc.

External Device Interfaces - A MPN may , in addition to its
other functions and interfaces , provide network acc ess to user
specified externa l devices such as computer interfaces.

7. CATEGORY VII - HOST COMPUTER

A host computer provides processing services for users via the
network. It may also support local and directly connected remote users.
Host computers may have all the functional elements shown in Figure III -

• 7. They must conform to a standard communications interface to a PSN an d
standard network l evel protocols. Other functions 0f the functional
elements are user specified.

111-9
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Man]Machlne Interface - Stored text and human interactive
devices .

Tran sfer and Control - Provides direct or store and forward
transfe r among users , Interna l processes and network.

Message Processing - May provide operator assistance and user
p message processing.

H . Genera l Purpose Processing - Provides processing services for
- terminal connected and network connected users.

Conriunications Interfaces - Single network interface (to PSN
P and posslb ’e muftiple termina l interfaces .

Coninunications Processing - Network leve l protocols and other
basic coninunications process functions .

Externa l Device Interfaces - A Host computer may , in addition
f to its other functions and interfaces, provide network access

to user specif ied external devices such as other computers.

8. SUMMARY OF CATEGORIES vs. FUNCTIONS

‘H A summary of the allocation of major functions across the seven
terminal categories defined in the preceding sections is presented in
Table 111 -I.
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IV. RECOMMENDED RESPONSIBILITY FOR FUNCTIONAL SPECIFICATIONS
S

Based on JCS MOP 155 and OSD direction , two important objectives of
the lAS project are (1) to provide a framework for orderly evolution of
the DoD common user data network and (2) to provide safeguards against
proliferation of non-standard terminal systems . The LAS architecture
developed by DCA will provide the necessary framework for accomplishing
the first of these objectives. Th~ functional specifications to be
developed by DCA for each category of standard AUTODIN terminal will

~~~
‘ provide the means for accomplishing the second objective. Accordingly ,

the DCA developed specifications should specify those functional capa-
bilities required to ensure successfu l application of the lAS archi-
tecture as well as those functional capabilities desirable to promote
standardization. At the same time , the OCA developed specifications
should permit the terminal users to spec i fy all other functions accord-

fl ing to their unique needs and applications.

In this manner each user will be permitted the flexibility neces-
sary to satisfy requirements uniqu e to his particular system acquisition
or imp lementation . The first step in developing the specifications is
an analysis of the functions identified in Section II and identification

• - of those functions that should be specified by DCA vis -a-vis the ter-
minal users. As part of this analysis , four possible levels of specifi-
cation responsibility were i dentified :

- Specified by OCA in order to maintain compatibility with
the lAS architecture —

02 - Specified by OCA for standardization , external system
— compatibility or system management requirements

—‘ . U - Specified by user service/agency but subject to DoD stan-
dardization where applicable

N - No specification required because function not applicable
to this categ ory.

All functions within each category were then evaluated and a recommended
responsibility level was determined for each function. The results of

- •  this analysis process for each category is presented in Figures IV-l
through IV-7.
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In some cases, it Is desirable to assign specification responsi-.
b il ity to both DCA and the user for the same function. These cases
represent a requirement for DCA to specif y limits , boundaries , or con-
straints on the function in question In order to support the archi-
tecture or promote standardization. The user responsibility is to

—i tailor the functional capability to his own specific needs by specif y i n g

P~ 
functional details that are within the limitations imposed by the DCA
specification. Such cases are indicated in the figures by recommen—

- dation for dua l responsibility .
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rE~i~!INAL CATEGORY I. MAD

L... F~~c~ :~ NS RES Po~s: B:L: Y C~DE

COMMUNICATIONS NTERPACE D1 I U
_ _ _ _ _ _ _ _ _ _ _ _ _  4’ _ 

_

1 . ijpe and C.~ar~cter ist ics of Lines
. Simplex , HDX, FDX , etc. X X
. Synchronous & Asynchronous X X

Line Rates X - 
-

P . Codes-Character & Binary X x
Z. Link Protccols

- AUTOD IM I X --

•AUTODIN II x
User Unique X
Federa l Standards X

. National Standards X
- -  . 1nterna~ional Standards X

3. C.Dncentration and Multip~exingCharacteristics X

4. Interoperabii ity ReQuirements —

i~ther Terminals I X
~ecwork Elements X X

5. E~~ctrical Interfaces 
I

Standards X
Modem & Clocks x

ii 6. Soeclal Interlaces
COMSEC X
Transmission Media X

7. SpecIal Connection Function
Dual Homing X
Multipoint 

- I X
• . Loop X i  X i

Satellite - x x
• 3. Operatlona i/Mair .tenance/Test Support I - I

Self Test X
Status Monitor X X

Figure tV— i . Category I Function and Responsibility Code Matrix
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L TER1-~INAL CATEGO RY 1. MAO
p

FU~C T I O ~S ~EsPo~s :s: L IT? ~~~~~~~

COMMUNICMIONS PROCES SING 10 1~~2 L u 
[ ~

i

‘
~~. Network Leve~ Pro tocols

- T C P & S L P  X
- iMP , FTP X

- 
2. Sf n g !e / ~!ultiple Virtua l Connect ion Capability

- . Single Connection X
— . Multiple Connection X

- 3. RI/Log ical Address Conversion
- Operator Assisted X
- Automatic X X

~~ . Message Routing and Distribution
To Local Message Service Subscri ber X

- To Remote & Network Connected Subscriber X X

S. I~teroperability and Special Connections
- Other Networks - X

blacker Access Control & KOC X

L - Teleconferencing Connections I X
. Gateways X

1 6. Communications Management/Contro l & Testing
.~ . Network Activity Log X

Utilization and Error Statistics X X
- Sel f-test X

Connection Status Monitor X

— I

- I
U... I

-~ I

Figure tV-i . Category I Function and Responsibility Code Matrix (Continued )
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TERMINAL CATEGORY I. NAD
1
p
- I FU~ICTIONS RESPONS IBILITY CODE

r TRANSFER & CONTROL 01 O~ U N

— 

1. Terminal Systems Management & Executive
r- Control

Processing resource and Buffer Allocation X
- Proces s to Procass Interaction X X
- Provide Audit/Trace for Transactions X

2. User to System Translation & Control
Code Convers i on X

T . Terminal Handler X X
I.-.’

3. External Dev ice Interface
- .  . Electri cal Interface X X

Bit/byte Handshaking X X

4. Security Monitor
I - User Log-on Authentication X

Transac tion Security ‘)alidation X
• Security Level Separation X

Securi ty Kernel /MLS System Capability X
I 

~ Fa ilure Management
• Operator Notification X

- - I/O & Facility Failure Detection/Reporting X X
-~ - System Reconfiguration Management X

- 
- Background Mode Test & Diagnostics X

6. Statistics and Report Generation
Activity Log X X

• Terminal /Message Service Utilization X X
• Reports

• User/Subscriber Billing Capability X

-.5.

U
Figure tV- i. Category I Function and Responsibility Code Matrix (Continued )
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4 Notes to Figure IV-l

L
D~ 

- Specified by DCA in order to maintain compatibility with

the lAS architecture

L . 02 
- Specif ied by OCA for standardization , external system

compatibility or system management requirements

U - Specified by user service/ ag .~n~.y but subject to DoDstandardization where applicable

N - No specification required because function not applicable
to this category .

an X In two c olumns indicates combined responsibi l i ty : DCA
will specify functional limits , boundaries or constraints
in order to support overall archite cture ~r promote standard i-
zation ; users will spec i fy additional funct ional requirements
within DCA limits in order to fu li y satisf y user unique needs.ra

-.5.

n

‘I 

- - - - -
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TERMINAL CATEGORY II. CC

L FUNCTIONS RESPONSIBILITY CODE

COMMUN ICATIO NS INTERFACE D1 02 U N

1. Type and Characteristics of Lines
• Simplex , HOX , FOX , etc . X
• Synchronous & Asynchronous X
• Line Rates X
• Codes-Character & Binary X

2. Link Protocols
AUTODIN I X

• AUTODIN II X
• User Unique X

• . Federa l Standards xP . National Standards x
• International Standards x

3. Concentration and Multiplexing
Characteristics x

4. lnteroperability Requirements
. Other Terminals xNetwork Elements x

5. Electrical Interfaces
L . Standards x

• Modem & Clocks x
fl 6. Special Interfaces
L . COMSEC

Transmission Media

7. Spec ial Connec tion Functi on
Dual Homing x

• Multipoint x x
. Loop x xSatellite 

- x x
8. OperatIonal /Maintenance/Test Support

Self Test x x
Status Monitor x x

H H
Figure P1-2. Category II Function and Responsibility Code Matrix

4
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TERMINAL CATEGORY II. CC
1-• 

______________________________ _ _ _ _ _ _ _ _ _ _ _ _

FUNCTIONS RESPONSIB ILIT Y CODE

COMMUNICATIONS PROCESSP~G 
D~ 02 U N

1. Network Level Protocols I
T C P & S I P  X

• VMP , FTP X
L 

2. Single/Multiple Virtual Connection Capability
• . Single Connection x

• Multiple Connection I x
3. RI/Logical Address Conversion

Operator Assisted x
1-. . Automatic x

~~~
. Message Routing and Distribution

U . To Local Messa ge Ser vi ce Subsc rIber X
• To Remote & Network Connected Subscriber X

5. interoperability and Spec ia l Connec ti ons
• Other Networks x
• Blacker Access Control & KDC X
• Teleconferencing Connections X

Gateways X

6. Commun icatIons Management/Contro l & Testing
Network Activity Log X

• Utilization and Error Statistics X
• Self-test X XU - Connection Status Monitor x

7. Concentration/Multiplex Data
Inter leave Functions x Y -

C I  61

________________________________________________________ 
I I -

!
L Figure P1-2. Category II Function and Responsibility Code Matrix (Continued )
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it p
I TERM INAL CATEGORY II. CC

I )

~ 
I 

FW’ICTIONS RESPONSIBILITY CODE

TRANSFER & CONTROL Dl O~ U ~

1. Terminal Systems Management & Executive
Contro l

I • Processing resource and Buffer Allocation X X
- 

- Process to Process Interaction X
• Provide Audi t/Trace for Transactions X

2. User to System Translation & Control
Code Conversion x

• Terminal Handler X

3. External Device Interface
- Electrica l Interface x

Bit /byte Handshaking X
- 

4. Securi ty Monitor r
V - User Log—on Authent ication x

Transaction Security Val idation x
• . Secur ity Level Separa ti on X
V . Securi ty Kernel/MLS System Capability

5. Failure Management
• Operator Notification x
- I/O & Facility Failure Detection/Reporting X X

System Reconfiguration Management x
• 3ackground Mode Test & Diagnostics x

11
6-. Statistics and Report Generation

- Activity Log X
Terminal/Message Service Utilization x

4 Reports
User/Subscriber Billing Capability x

U

Figure IV—2. Category II Function and Responsibility Code Matrix (Continued )
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• Notes to Figure IV-2

• D
~ 

- Specified by DCA in order to maintain compatibili ty with
I. the lAS arch it ec ture

• D~ 
- Specified by DCA for standardization , external system

compatibility or system management requirements

- U - Specified by user service/agency but subject to DoD

I standardization where applicable

N - No specification required because function not applicable
to this category .

- an X in two co lumns indica tes combined responsib il ity : DCA
will specify functiona l limi ts, boundaries or constraints

- in order to support overall architecture or promote standardi-
zation ; users will specify additiona l functional requirements
within DCA limits in order to fully satisfy user unique needs.

LI

F
U
t I

-j

U
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TERMINAL CATEGORY III. I/AT

- . FUNCTIONS RESPONS IBILI’Y CODE

COMMUNICATIONS INTERFACE D1 02 U N

1. Type and Characteristics of Lines
- 

- Simplex, HOX, FOX , etc. x x
• 

- Synchronous & Asynchronous x x
• Line Rates x
• Codes—Character & Binary x

a

2. Link Protocols
• AUTODIN I  xL . AUTODI N II

User Unique
Federal Standards x

- . National Standards x
• In ternationa l Standards x

3 Concentration and Multiplexing
1. Characteristics

4- 4. Interoperability Requirements
I - 

• Other Terminals x
• Network Elements x

5. ElectrI cal Interfaces
• Standards
• Modem & Cloc ks x

6. Special Interfaces
• COMSEC x
- Transmiss ion Media xI.-, -

7. Special Connection Function I

• Dual Homi ng
I . Multipoint

- Loop l x i• Satellite I

~f l 8. Operational/Maintenance/Test Support - I V
Self Test I - xI . Status Monitor

U Figure IV-3. Category III Function and Responsibility Code Matrix

1.  IV— l l 4

(_ .
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TERMINAL CATEGORY III. I/AT

[ I FUNCTIONS RESPONSIBILIT Y CODE

r 
TRANSFER & CONTROL D1 02 U N

1. Terminal Systems Management & Executive
Control

• Processing resource and Buffer All oca tion X
• Process to Process Interaction X
• Provide Audit /Trace for Transactions x

Ii 2. User to System Translati on & Control
- Code Conversion x
• Terminal Handler x

— 3. External Device Interface
-
~~ - Electrical Interface X

Bit/byte Handshaking X

4. Security Monitor
User Log-on Au thentication x

• Transaction Security Validation x
Security Level Separation x
Security Kernel/MLS System Capabili ty x H

5. Failure Management
- Operator Notification x

• • I/O & Facility Failure Detection/Reporting X X
- . System Reconfiguration Management x

- Background Mode Test & Diagnostics X

6. StatIstics and Report Generation
• Activity Log X
• Terminal/Message Service Utilization X

- 
Reports

User/Subscriber Billing Capability x

F-
U

- U ____________ -

~

_ _ _
U

Figure IV-3. Category III Function and Responsibility Code Matrix (Continued )1~ IV-12
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‘1
TERMINAL CATEGORY III. I,’AT

FL~CTIONS RESPONSIB:LITY CODE

MAN/MACHINE INTERFACES 01 02 1J N

1. Operator-I/O Media Interface Control
- Bit/Byte Handshaking X
- Media Status and Error Control X

2. I/O Media
• Keyboard, Printers & Visual Displays X X
• Stored Text Devices , e.g., Paper Tape , X

Cards , Mag-~etic Media , OCR , etc .
• Large Rotating Storage , e.g., Long Term X

Files , User Data, etc.

3. Failure Management
- Operator Notification X
• Restart/Recovery X [
• Reconfiguration Management X

L i p

________________________________________ ____  ____  ____I

U
Figure IV-3. Category III Function and Responsibility Code Matrix (Continued )
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0

Notes to Figure IV-3

- D.~ - Specified by DCA in order to maintain compatibility with

the lAS architecture

• 
~2 

- Specified by DCA for standardization , external system

compatibility or system management requirements

I_ _ I

U - Specified by user service/agency but subject to DoD
standardization where applicable

a 

. N - No specification required because function not applicable

p 
to this category .

- an X in two columns indicates combined responsibility : OCA
• will specify functiona l limits, boundaries or constraints

L in order to support overall architecture or promote standardi-
zation; users will specify additional functional requirements
within DCA limits in order to fully satisfy user uniq ue needs.

4 ,

‘- I
I I

P1-14 
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TERMINAL CATEGORY IV . BADI

[ FUNCTIONS ~~~~~ONsIaIL1T Y CODE

COMMUNICATIONS INTERFACE JD 1 02 U N

1. Type and Characteristics of Lines
• Simplex , HOX, FOX , etc . X x
• Synchronous & Asynchronous x
• Line Rates x
• Codes-Character & Binary x x

2. Link Protocols
• AUTODIN I XAUTO DIN II x L
- User Unique x

• 
. Federal Standards xP - Nationa l Standards x

ti - International Standards x
3. Concentration and Multiplexing

Characteristics

4. Interoperability Requirements
Other Terminals x

- Network Elements x
5. Electrical Interfaces

• Standards - •

- Modem & Clocks

6. SpecIal Interfaces
- COMSEC
• Transmission Media

~~ A

7. SpecIal Connection Function
• Dual Homing x
• Multi point x x
. Loop x xSatellite 

- 
x 

- x
8. Opev-atlonal /Maj ntenance/Test Support 

- -

U - Self lest xStatus Monitor

Figure P1-4. Category IV Function and Responsibility Code Matri x

P1-15
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I TERMINAL C.ITEGCRY IV . BADI

[ FUNCTIONS j RESPONS IBILITY _ CODE

COMMUNICATIONS P~OCES5ING I~L.. 02 ~

• 1. Network Level Protocols 1
TCP&SIP X
VMP, FTP X

2. Single /Multiple Virtual Connection Capability
• Single Connection x
• Mul tiple Connection

- - 3. RI/Logical Address Conversion
) . Operator Ass isted X X

• Automatic x
4. Message Routing and Distribution

. To Local Message Service Subscriber X X
• To Remote & Network Connected Subscriber

S. Interoperabili-ty and Special Connections
• Other Networks X

- . Blacker Access Control & KDC X
• Teleconferencing Connections X

U - 
. Gateways X

6. Commun ications Management/Control & Testing
- Network Activity Log X X

Utilization and Error Statistics X X
• Self— test X X

I 
• Connection Status Monitor X X

¼ —

C
I 

Figure IV-4, Category IV Function and Responsibility Code Matrix (Continued)
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I
TERMINAL CATEGORY IV. BADT

r FUNCTIONS RESPONSIBILITY CODE

MESSAGE PROCESSING D~ 02 U ~
- 1. Message Processinc Accessab - il ity

• Loca l Users x
- Remote Users x
• Multiple Users from Network x

2. Content Analysis and Distribution
Determination

- By Addressees including Logical and x
Col l ec ti ve

I . Format Line Indicators x
- Cited References Key/flag Words x

• • Subject ID Codes x
- Output Distri bution x

3. Message Preparation and Editing Aids
• Pres-tored Formats X X
- Addressin g Assistance X x

- - . Format Validation x x
• Word Processing Edit & Storage X x

4. PU/RI Conversion X

1~ 5. Generation/Delivery of Service Messages X

5. Message Processing Utilization and Statistics
( 1  . Input/Output Log x x
L - Utilization Efficiency

I 7. Accountability and Record Keeping
S I Journal /History xL. - Recovery Snapshot xPU/RI FIle Maintenance x

$
tJ~~_____________ L___
U

Figure IV—4. Category IV Function and Responsibility Code Matrix (Continued )
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I
TERMINAL CATEGOR Y IV . BADT

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _

T FUNCTIONS ~ESPO NS IBt L~TY CODE

TRANSFER & CONTROL 01 ~ 
U ] 

~1. Terminal Systems Management & Execut~veControl
S 

- 
. Proces~-ing resource and Buffer Allocation X
• Process to Process Interaction x
• Provide Audi t/Trace for Transactions X X

- 2. User to System Translation & Control
• Code Convers ion X x

F . Terminal Handler X

3. External Device Interface
— . Electrical Interface x

Bit/byte Handshaking x
d 

- r
4. Security Monitor

. User Log—on Authentication x
- . Transaction Security Validation x

• Security Level Separation X
- Securi ty Kernel/~’1LS System Capability x

I 5~ Fa ilure Management
- Operator Notification x
• I/O & Facility Failure Detection/Reporting X

— . System Reconfiguration Management x
-
~~ 

• Background Mode Test & Diagnostics x
L 5. Statistics and Report Generation

• - Activity Log X
- . Terminal /Message Service Util ization X X I

I Reports -
User /Subsc riber Billing Capability X

- Figure P1-4. Category IV Function and Responsibility Code Matrix (Continued)
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- I,  

-

TERM INAL CATEGORY IV , BADT

[ FUNCTIO NS RESPO NSIBILIT Y CODE

F 
MAN/MACHINE INTERFACES Di 02 U N

1. Operator-I/O Media tnterface Control
Bit/Byte Handshaking X

• Media Status and Error Contro l X

2. 1/0 Media
• Keyboard , Printers & Visua l Ois plays X X

P . Stored Text Devices , e.g., Paper Tape , X X
Cards, Magnetic Medi a , OCR , etc.

Large Rotating Storage , e.g., Long Term X
F i l e s , User Data , etc.

(_ _ ~

3. Failure Management{ • Operator Notification X
- 

- Res tart/Recovery X
• Reconfiguration Management X

_ _ _ _ _ _ _ _ _  

_
~~i~C

F igure  IV-4. Category IV Function and Responsibility Code Matrix (Continued )
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Notes to Figure IV-4

r . D.~ - Specified by DCA in order to maintain compatibility with
the lAS architecture

• 02 
- Specified by OCA for standardiza tion , external system

compatibility or system management requirements
[I

- U - Specified by user service/agency but subject to DoD
S— standardization where applicable

- . N - No specificati on required because function not appli cable

I • to this category .

• an X in two columns indicates combined responsibility : DCA
will specify functional limits, boundaries or constrain ts• in order to support overall architecture or promote standard i-
zation; users will specif y additiona l functional requirements
within DCA limi ts in order to fully satisfy user unique needs.

IL:

L
1

IlL
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TERMINAL CATEGORY V. AADT

L. 
FUNCTIONS RESPONSIBI L IT Y CODE

COMMUNICATIONS INTERFACE D~ 02 U N

1. Type and Character istics of Lines
• Simplex , HDX , FOX , etc . X X
• Synchronous & Asynchronous x x
• Line Rates x
• Codes-Character & Binary x x

2. Link Protocols
• AUTOOIN I x
• AUTODIN II x
• User Unique x
• Federal Standards x
. Nationa l Standards x
- International Standards x

3. Concentration and Multi pl exing
~

- Characteristics x
4. nteroperabllity Requirements

• Other Terminals x
- . Network Elements x
5. Electrical Interfaces

Standards x
I 

Modem & Clocks x
6. Special Interfaces

I . COMSEC
I 

• Transmission Media x
7. Special Connection Function

• Dual Homing I x
5 • Multip oint X XL. - . Loop x

• Satell ite - x x
8. Operational /Maintenance/Test Support -

Sel f Test x x
Status Monitor x x

a

U Figure IV-5. Category V Function and Responsibility Code Matri x
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TERMINAL CATEGORY V AADT
I
p FUNCTIONS RESPONSIBILIT Y -:ODE I

COMMUNICATIONS PROCESSING 01 0~ ~

1. Network Level Protocols
T C P & S I P  X
V~4P, FTP X

2. Single/Multiple Virtua l Connection Capability
. S ingle Connec tion X

Mul tip le Connec tion X

3. RI/Logical Address Conversion
• Operator Assisted X X
• Automatic X X

4. Message Routing and Distribution
• To Local Message Service Subscri ber X X
• To Remote & Network Connected Subscriber X

5. Interoperabi lity and Special Connections
Other Networks X

• Blacker Access Control & KDC X
P . Teleconferencing Connections X

Gateways X

p 6. Communications Management/Contro l & Testing
• Network Activity Log X X
• Utilization and Error Statistics X X
• Sel f—test X X{ • Connection Status Monitor X

Figure IV-5. Category V Function and Responsibility Code Matrix (Continued )
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TERMINAL CATEGORY V. AADT

C FUNCTIONS RESPO NSIBILI~~ CODE

MESSAGE PROCESSING D~ 02 U ] 1

- 1. Message Processinc Accessability
r . Loca l Users X

• Remote Users X
• Mul tiple Users from Network X

2. Content Ana lysis and Distribution
L Determination

• By Addressees including Logica l and X
n Collec tiv e
L . Forma t L i ne Indi ca tors x x

• Cited References Key/flag Words x
• Subject ID Codes x x

- 
. Output Distribution x x

3. Message Preparation and Editing Aids
p - ~~~~~—~~~~

-- Prestored Formats X X
• Addressing Assistance x x

• . Format Validation x x
¶ . . Word Processing Edit & Storage x
k- -’ 4~ PU/RI Convers ion X

5. Generation/Delivery of Service Messages X X

6. Message Processing Utilization and Statistics
• Input/Output Log X X
• Utilization Efficiency x x

7. Accountability and Record Keeping{ . Journal /Hi story x
Recovery Snapshot x

• PU/RI File Maintenance x x
I
L

Figure IV-5. Category V Function and Responsibi lity Code Matrix (Continued )
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[ TERMINAL CATEGORY V. AADT

r FUNCTIO NS RESPO NSIBILIT Y CODE

p TRANSFER & CONTROL D1 02 U N

- - 

1. Terminal Syst ems Management & Executive
r - Control
L . Processing resource and Buffer Allocation X

• Process to Process Interaction X
Provide Audit /Trace for Transactions X X

2. User to System Translation & Control
• Code Conversion x x

p . Terminal Hand ler X X
3. External Device Interface

• Electrical Interface x
• Bit/byte Handshaking x

4. Security Monitor
• User Log-on Au thentication x

Transaction Security Validation x
• Security Level Separation x

p . Security Kernel/MLS System Capability x

5. FaIlure Management
- . Operator Notification X

• I/O & Facility Failure Detection/Reporting X
• System Reconfiguration Management X
• Background Mode Test & Diagnostics X

6. Statistics and Report Generation
• Activity Log X X
• Terminal /Message Service Utilization X X

- 
Reports

• User /Subscriber Billing Capability x

(.5
I ’

.L~~
L__________ __ 

_ _

Figure IV-5. Category V Function and Responsibility Code Matrix (Continued )
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[ TERMINAL CATEGORY V. AADT

FUNCTIO NS RESPONSIBI LITY CODE

MAN/MACHINE INTERFACES D-~ 02 U N

1. Operator-I/O Media Interface Control
Bit/Byte Handshaking X

- 
. Media Status and Error Control X

2. I/O Media
Keyboard, Printers & Visual Displays X X

n . Stored Text Dev ices , e.g., Paper Tape , X X
L. Cards, Magnetic Media, OCR , etc .

- 

. Large Rotating Storage , e.g., Long Term X
Fi les , User Da ta , etc.

L” i

3. Failure Management
I . Operator Notification X

- . Restart/Recovery X X
Reconfiguration Management X

[H
Figure IV-5. Category V Function and Responsibility Code Matrix (Continued )
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I-

No tes to Figure IV - 5

p

Dl 
- Specified by DCA in order to maintain com p atibility with

- the lAS architecture -

02 
- Specified by DCA for standard ization , external system

compatibi lity or system management requirements

U - Specified by user service/agency but subject to DoD
standardi zation where applicable

N - No specification required because function not applicable
to this category .

• 
. an X in two columns indicates combined responsibili ty : OCA

- will specify functional limits , boundaries or constraints
in order to support overall architecture or promote standardi-
zation; users will specify additional functiona l requirements
within DCA limits in order to fully satisfy user un iqu e needs.

L

S

IV -C 6

I 
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TERMINAL CATEGORY VI . MPN

FUNCTIONS RESPONS~BILI~Y CODE

COMMUNICATIONS INTERFACE Dl ~ 
U N

1. Type and Characteristics of Lines
Simplex , MDX, FOX , etc. X X

. 
- 

. Synchronous & Asynchronous X X

. Line Rates X
• 

. Codes-Character & Binary X X

2. LInk Protocols
- . AUTOD IN I X

• AUTODIN II X
L • 

. User Unique x

. Federa l Standards X
r 

. National Standards X
U . International Standards X

3. Concentration and Multi pl exing
[ I  

Characteristics X

4. Interoperab-ility Reouirements -

I . Other Terminals X
Network Elements X

ç - 5. ElectrI cal Interfaces
I 

. Standards X
• Modem & Cloc ks X

6. Spec ial Interfaces
U . COMSEC X

- . Transmi ss ion Medi a I X

7. Special Connection Function
- . Dual Homing x

r . Multipoint I X X
- . Loop I

L • Satellite x x
8. Operational/Maintenance/Test Support

. Self Tes t X X
Status Monitor X X

I I I -

Figure P1-6. Category V I Functi on and Responsibility Code Matri x
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TERMINAL CATEGORY VI. MPN

[ FUNCTIONS RESPONSIBILITY CODE

COMMUNICATIONS PROCESSING Dl 02 U N

1. Network Level Protocols
• ICP&SIP X

‘/MP , FTP X

2. Single/Multiple Virtual Connection Capabili ty
• Single Connection X
• Mul tiple Connection X

3. RI/Logical Address Conversion
• Operator Assisted X X

L. . Automatic X X
4. Message Routing and Distribution

• To Local Message Service Subscriber X X
To Remote & Network Connected Subscriber X X

[ 5. Interoperability and Special Connections
• Other Networks X
• Blacker Access Control & KDC X

Teleconferencing Connections X
• Gateways x

- 6. Communications Management/Control & Testing
• Network Activity Log X X

Utilization and Error Statistics X X
- . Self—test X X[ . Connection Status Monitor X X

L~~ -

*1 
-

Figure IV-6. Category VI Function and Responsibility Code Matrix (Continued )
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TERMINAL CATEGORY VI. MPN

[ FUNCTIONS RESPONSIBILITY CODE

r MESSAGE PROCESSING DI 
~2 

U ii

1 . Message Processina Ac:essability
• Local Users x
• ~<emote Users x

Multiple Users from Network X

- 2. Content Analysis and Distribution
T Determination

- 
. By Addressees including Logical and x

Col le c t i ve
I . Format Line Indicators x x
L . Cited References Key/flag Words x x

• Subject ID Codes x x
• Output Distribution x x

3. Message Preparation and Editing Aids
• Prestored Formats X X
• Addressing Assistance X x

Format Val ioation X X
. Word Processing Edit & Storage x x{ . 4. PU/RI Conversion x

5. Generation/ Delivery of Service Messages X X

6. Message Processing Utilization and Statistics
• Input/Output Log x x[ . Utilization Efficiency x x

7. Accountability and Record Keeping
i- . Journa l /History x

- . Recovery Snapshot x
• PU/RI File Maintenance x x

[ I
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

_ 
_  _ _

1’

Figure IV-6. Category VI Function and Responsb il - t ty Code Matrix (Continued )
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TERM INAL CATEGORY VI . MPN
I 

_______________________________________________________________________ ______________________________

[ FUNCTIONS 
— 

RESPONSIBIL ITY CODE

-~~ TRANSFER & CONTROL D-~ D~ U

1. Terminal Systems Management & Executive
Contro l

• Processing resource and Buffer Allocation X
L . Process to Process Interac tion X

• Provide Audi t/Trace for Transactions X X

2. User to System Translation & Control
- 

. Code Convers ion X X
• Terminal Handler X X

3. External Device Interface
• . Electrical Interface x
P . Bit/byte Handshaking x

- 

4. Security Monitor
- User Log-on Authentication x x P

• Transaction Security Validation x
• . Security Level Separation x
r . Security Kernel/MIS System Capability x

I 5• Failure Management
• Operator Motificati an Xr • 111 0 & Facili~y Failure Detection/Reporting x x
- System Reconfiguration Management x x
• Background Mode Test & Diagnostics x

6. Statistics and Report Generation
• Activity Log X X

— 
. Terminal/Message Serv ice Utilization x x

Reports

:~~~~ 

. User/Subscriber Billing Capability x

Figure IV-6. Category VI Function and Resoonsibility Code Matrix (Continued)
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TERMINAL CATEGORY VI. MPN

FUNCTIONS RESPONSIB ILITY CODE
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  —

MAN/MACHINE INTERFACES D1 D2 1J N

1. Operator-I/O Media Interface Control
- 

I . Bit/Byte Handshaking X
Media Status and Error Control X

L . .  2. 1/0 Media
• Keyboard , Printers & Visual Displays X X

— 
- Stored Tex t Dev ices , e.g., Paper Tape , X X

Cards , Magnetic Media , OCR , etc .
• Large Rotating Storage, e.g., Long Term X

Files , User Data, etc.

U
- 3. Fa il ure Management

Operator Notification X
Restart/Recovery X X
Reconfiguration Management x x

p

— I I

I
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __

I n
Figure P/-6. Category V I Function and Responsibility Code Matrix (Continued )

In
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Notes to Figure IV-6
.5-’

• Dl 
- Specified by DCA in order to maintain compa tibility with

the lAS architecture

- D2 
- Specified by OCA for standardization , external system

compatibility or system m anagement requirements

• U - Specified by user service/agency but subject to DoD
standardization where applicable

• N - No specification required because function not appli cable
to this category .

• an X in two columns indicates combined responsi bility : DCA
- 

will specify functional limits , boundaries or constraints
in order to support overall architecture or promote standardi-
zation; users will specify additional funct onal requirements
within OCA limits in order to fully satisfy user unique needs.

2:

T IV-32 
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•

TERM INAL CATEGORY VI I. HOST

FUNCTIONS RESPONSIBILI TY CODE

COMMUNICATIONS INTERFACE D1 ~2 
U N

1. Type and Characteristics of LinesF • Simplex , HDX , FDX , etc. x x
• Synchronous & Asynchronous x x
• L ine Rates x ~• Codes-Character & Binary 

~L
2. Link Protocols

• AUTODIN I x
. AUTO DIN II x
• User Unique
. Federa l Standards x
• National Standards xL • International Standards x

3. Concentration and Multiplexing
Characteristics x

4. Interoperab ility Requirements
• Other Terminals xL. I • Networ k El ements

5. Electrical Interfaces
. Standards x x
• Modem & Clocks x x

6. Special Interfaces
• COMSEC x

- . Transm i ss ion Medi a 
- ~ x

I ~~~• Special Connection Function
• Dua l Homing x
• Multipo int x x
• Loop x xL .. . Satellite x x

8. Operational/Maintenance/Test Support 
ISel f Tes t x x

Status Mon i tor x x
~~1

- - I

Fi gure IV-7. Category VII Funct ion and Responsibility Code Matri x

p IV-33
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TERM INAL CATEGORY VII . HOST

• * 

FUNCTIONS RES PONSIBILIT Y CODE

COMMUNICAT IONS PROCESSING D~ 02 U N

~~~. Network Level ?rotocols
- TCP&S IP x
• VMP , FTP X

• 
2. Single/Multipl e Virtual Connection Capability

• Single Connection X X

- 
. Multiple Connection X X

3. RI/Log ical Address Convers i on
• Operator Assisted X X
• Au tomatic X X

4. Message Routing and Distribution
• To Loca l Message Service Subscriber X X
• To Remote & Network Connected Subscriber X X

5. In teroperabilit y and Special Connections
• Other Networks x x

- I . Blacker Access Control & KDC X
Teleconferencing Connection s X X

• . Gateways X
6. Comunicatlons Management/Contro l & Testing

p . Network fr\ctivity Log X X
- - 

. Utilization and Error Statistics X X
• Sel f—tes t X

- 

I 
• Connection Status Monitor X X

p
‘- -

I
— I I

- I I
I 1

1’

Figure IV-7. Category VII Function and Responsibility Code Matrix (Continued )
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TERMINAL CATEGORY VII. HOST

FUNCTIONS RESPONSIBILIT Y CODE

MESSAGE PROCESSING Dl 02 U N

1. Message Processing Accessab ility 
—

Local Users X
Remote Users X
Mul tip le Users from Networ k X X

2. Content Analysis and Distribution
r Determination

• By Addressees including Logical and X
- Collec tiv e

Format Line Thdica tors x x
* - • Cited References Key/flag Words x
• 

• Subject ID Codes x
• Output Distribution x

- 

3. Message Preparation and Editing Aids
• . Pres tored Formats X X

• Addressing Assistance X X
• 

. Forma t Validation X X
- 

. Word Processing Edit & Storage X

• 4. PU/RI Conversion X X

5. Generation! elivery of Service Messages X X

6. Message Processing Utilization and Statistics
Input/Output Log x

. Utilization Efficiency X

7. Accoun tability and Record Keeping
1 . Journal/History x x I

I 
Recovery Snapshot x

• PLA/RI File Maintenance x

p

I 
_____________  ____

r .

Figure IV-7. Category VI I Function and Responsibility Code Matrix (Continued )
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TERM INAL CATEGORY V II. HOST

r FUNCTIONS RESPONSIBI LITY CODE

TRANSF ER & CONTROL Di 02 U N

1. Terminal Systems Management & Executive
Control

• Processing resource and Buffer Allocation X
• Process to Process Interaction x
• Provide Audi t/Trace for Transactions X X

2. User to System Translation & Control
• Code Conversion x

• . Terminal Handler x
3. External Device Interface

• Electrical Interface x
• Bit/byte Handshaking x

4. Security Monitor
• User Log-on Authentication x
• Transaction Security Validation x
. Secur ity Level Separa tion x
• Security Kernel/MIS System Capability x

5. Failure Management
. Operator Notification x
• I/O & FacIlity Failure Detection/Reporting x
• System Reconfiguration Management x
• Background Mode Test & Diagnostics x

1 6. StatIstics and Report Generation
. Activity Log x

Terminal/Message Service Utilization x xReports
User/Subscriber Bil ling Capability x x

Figure P1-7. Category VII Function and Responsibility Code Matrix (Continued )

L~~~ . -------
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T ERMINAL CATEGORY VII. HOST

I * FUNCTIO NS RESPO NSIBI LIT Y CODE

MAN/MACHINE INTERFACES 01 02 U N

1. Operator-I/O Media Interface Control
• . Bit/Byte Handshaking X

. Media Status and Error Control X

2. I/O Media
• Keyboard , Printers & Visual Disolays X
• Stored Text Devices , e.g., Paper Tape, X

Cards, Magnetic Media , OCR , etc.
• Large Rotating Storage , e.g., Long Term - X

Files , User Data , etc. 
—

* 
3. Fa i lure Management

• Operator Notification X
• Restart/Recovery X
• Reconfiguration Management X

U
~~~~~~~~~~~~~~~~ I 

I

I
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Figure IV-7. Category VI I Function and Responsibility Code Matrix (Continued )
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TERMINAL CATEGORY VI I .  HOST

FUNCTIONS RESPONSIBILIT Y CODE

GENERAL PURPOSE PROCESSING D~ 02 U N

1. Host Processing and Applications Programs
Li

2. User Prov ided Message Processing Functions v x
L

• .

Figure IV-7. Category VI I Function and Responsibility Code Matrix (Continued )

P1-38
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Notes to Figure IV-7

l~
Dl 

— Specified by OCA in order to maintain compatibility with
the lAS architecture

02 
- Specified by DCA for standardization , ex ternal system

compatibility or system management requirements

L . U - Specified by user service/agency but subject to DoD
standardization where applicable

- N - No specification required because function not applicable
to this category .

an X in two columns indicates combined responsibility : DCA
- will specify functional limits , boundaries or constraints

in order to support overall architecture or promote standardi-
zation; users will specify additional functional requirements
wi thin OCA limi ts in order to fully satisfy user unique needs.

U

0_ •

.

- 
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V. CONCLUSIONS AND RECOMMENDATIONS

1. CONCLUSIONS —

The Coninon Family of AUTODIN Terminals has been described in terms
of seven termina l categories covering a broad range of application and

— overall capabilities . The terminal categories are : F-
fl I Network Access Device
U II - Corrinunications Concentrator

III - Interact i ve Terminal
—‘ IV - Bas ic AUTODIN Data Terminal

V - Advanced AUTODIN Data Terminal
VI - Message Processing Node
VI Z - Host Computer

Each category can be uniquely characterized in terms of functional
building blocks which comprise the basic functional elements of the full
range of terminal capabilities envisioned for lAS . The functional

— 
Li elements are:

n . Comunications Interfaces
Coninunications Processing
Message Processing

• Transfer and Control
I • Man/Machine Interfaces

• General Purpose Processing

Classification of the terminals according to the above categories and
—

~ functional elements provides a structure from which functional speci-
fication of the comon family of terminals can readily evolve. The
terminal categories identi fy the types of terminal for which specifi—

L~. cations must be developed. The functional elements provide a framework
for both hardware and software modularization of the terminals. Corn—

—‘ mona lity of modules among the terminals will permit graceful growth from
L. the smallest configuration to the largest.

r 2. RECOMMENDATIONS
L The analysis and results presented in this report are consistent

wi th the following recomendations:

Develop functional specifications for each of the seven cate-
gories of AUTODIN terminals envisioned for lAS implementation

[
• 

V-i 
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• Structure all functional specifications according to the func-
tional building blocks derived by this analysis

Seek further terminal modularity through a detailed analysis
of all terminal functions for the purpose of identifying
distinct functiona l sub—elements of the six basic functional
building blocks.

~~~fl H
-1

V-2 
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APP ENDIX A - PRELIMINARY FUNCTIONAL SPECIFICATION OUTLINE
P FOR THE COMMON FAMILY OF AUTODIN TERMINALS
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APPENDIX A

PRELIMINARY FUNCTIONAL SPECIFICATION OUTLINE FOR THE
COMMON FAMILY OF AUTODIN TERMINALS

This appendix presents the recommended outlines for the functional
specifications to be developed under the lAS project. These functional
specifications will be used by DCA and the ASD (C31) as a means of pro-
moting standardization among AUTODIN terminal systems and ensuring im-

U plementation of the lAS architecture . As a result, the DCA developed
functional specification for each standard category will address only
those portions of the total terminal functions requiring OCA control!
description . Remaining functions will be specified by the terminal
users. The specification outline for each terminal category , therefore,
reflects the recommended DCA specification responsibili ties defined in
Section IV of this report for each category. It is noted that the
specification outl i nes are preliminary and subject to further revision
as a result of future lAS architecture definition and re l ated anal ys is.

A general outline for the standard AUTODIN terminal functional
specification , based on MIL-STD—490, is presented in Table A— I . The
outline represents a Type Bi specification in format, although the for- k
mat differences between Type A , Bl and Cia specifications are not major.
In terms of content, the outline in Table A-I represents a Type A speci-
fication (which states the technical and mission requirements of each
terminal category, alloca tes requirements to functional areas , and
defines interfaces between and among functions) that has been expanded

- - 
to include those Type Bl specification details (‘equirements for the
design or engineering development of each terminal category) that can be
identified at this stage of lAS development. The proposed format is
appropriate for the AUTODIN terminal functional specifications for

( several reasons:

it allows both topdown and bottomup definition of the
terminal and its role in the lAS

it allows full description of the OCA prescribed functions
of the terminal

• it facilitates expansion / incorporation into MIL DEP product
development specifications.

In addition , th~ use of a fam i liar MIL-STD-490 type format wil l  promote
understanding and acceptance by MIL DEP/Agency users. Expanded outlines

(7 for Section 3.7 (Functional Performance Requirements ) of the functional
Li specification format for several sample categories of standard AUTODIN

terminal are included as Tables A—lI through A— IV. These outlines
address the specific functional areas appropriate to each sample cate—

IT gory and are intended to illustrate the degree of specification required
:J for each category.

1~L’

A-i



TABLE A-I. GENERAL OUTLINE FOR AUTODIN TERMINAL
- - FUNCTIONAL SPECIFICATIONS

P 1.0 SCOPE
1.1 Scope —

1.2 Common Family of AUTODIN Terminals
1.3 Classification

2.0 APPLICABLE DOCUMENTS
2.1 Government Documents
2.2 Non-Government Documents

3.0 REQUIREMENTS
r 3.1 Terminal Description

3.1.1 Termina l Diagrams
3.1.2 Interface Definition

r 3.1.2.1 Internal
3.1.2.2 External
3.1.3 Major Components
3.1.3.1 Physical

- 3.1.3.2 Functional
-j  3.2 Terminal Characteristics

3.2.1 Performance Characteristics
3.2.2 Physical Cha racteristics
3.2.3 Reliability
3.2.4 Maintainability
3.2.5 Env ironmental Conditions
3.3 Design and Development Requirements
3.3.1 Software Design
3.3.2 Hardware Design
3.3.3 Modulari ty
3.3.4 Commonal ity/Standardization
3.3.5 Human Performance/Human Engineering

- 
3.4 Documentation
3.5 Logistics
3.6 Personnel & Training
3.7 Functional Performance Requirements
3.7.1 Communications Interfaces
3.7.2 Commun ications Processing
3.7.3 Message Processing
3.7.4 Transfer and Control
3.7.5 Man/Machine Interface

fl 4.0 QUALITY ASSURANCE PROVISIONS

5.0 PREPARATION FOR DELIVERYn
L 6.0 NOTES

10.0 APPENDIX I

U

[ A-2
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TABLE A-Il. FUNCTIONAL SPECIFICATION (SECTION 3.7)
p OUTLINE FOR CATEGORY I, NAD

3.7 .1 Ccimmunication Interface Requirements
3.7.1.1 Line Characteristics
3.7.1.2 Codes & Rates
3.7.1. 3 Li nk Pro tocols
3.7.1.3.1 AUTOD IN I
3. 7. 1.3.2 AUTOD IN II
3.7.1.3.3 Federal St andards
3.7.1.3.4 National Standards
3.7.1.3.5 International Standards
3.7.1.4 Interoperability Requirements
3.7.1.4.1 MD to I-S/A AMPE

U 3.7.1.4.2 NAD to I—S/A AMPE(E)
3.7.1.5 Electrical Interfaces
3.7.1.5.1 Standards
3.7.1.5.2 Modems, Cloc ks
3.7.1.5.3 Patch and Test Facilities
3.7.1.6 Special Interfaces

I I 3.7.1.6.1 COMSEC
3.7.1.6.2 TransmissIon Media
3.7.1.7 Special Connection Functions
3.7.1.7.1 Dual Horning
3.7.1.7.2 Mult ip~int
3.7.1.7.3 Loop
3.7.1.8 Operational/Maintenance/Test Support
3.7.1.8.1 Sel f— test
3.7.1.8.2 Status Monitor
3.7.2 Communications Processing Requirements
3.7.2.1 Network Level Protocols
3.7.2.1.1 TCP
3.7.2.1.2 SIP
3.7.2.1.3 VMP
3.7.2.1.4 FTP
3.7.2.2 Virtual Connection Capability
3.7.2.2.1 Single Connections
3.7.2.2.2 Mult iple Connections
3.7.2.3 RI/Logical Address Conversion (Automatic)
3.7.2.4 Message Routing and Distribu Lion
3.7.2.5 Interoperability and Special Connections
3.7.2.6 Communications Management/Control and Testing

• 3.7.2. 6.1 Network Activity Log
3.7.2.6.2 Utilization and Error Statistics
3.7.2.6.3 Connection Status Monitor
3.7.3 Message Processing Requirements (N/A)
3.7.4 Transfer and Control Requirements
3.7.4.1 Systems Management and Executive Control

• 3.7.4.1.1 Process to Process Interaction Control
3.7.4.1.2 AudIt /Trace Function for all Transactions
3.7.4.2 User to System Translation and Control
3.7.4.2.1 Command Interpreter

_ _ _  
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I TABLE A-I!. FUNCTIONAL SPECIFICATION (SECTION 3.7)
- OUTLINE FOR CATEGORY I , NAD (Con ti nued )

r 3.7.4.2.2 Code Convers i ons(. 3.7.4.2.3 Operator/User Terminal Handler
3.7.4.3 External Device Interface

c 3.7.4.3.1 Electrical Interface
- 3.7. 4. 3.2 Bit/Byte Handshaking

3.7.4.4 Security Monitor
3.7.4.4.1 Transaction Security Val idat ion
3.7.4.4.2 Security Level SeparationL 3.7.4.4.3 Security Kernal Functions
3.7.4.5 System Failure Management
3 .7 .4 .6 Stat ist i cs and Report Genera ti on

U 3.7.4.6.1 System Activi ty Log
3.7.4.6.2 Termina l /Message Service Utilization Reports
3. 7. 4.6.3 User/Subscriber Billing Function
3.7.5 Man/Machine Interface Requirements (N/A)

F

El
( 1

n

f
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TABLE A-Il l . FUNCTIONAL SPECIFICATION (SECTION 3.7)
OUTLiNE FOR CATEGORY II , CC

p 3.7.1 Communication Interface Requirements
3.7.1.1 Line Characteristics
3.7.1.2 Codes & Rates
3.7.1.3 Link Protocols
3.7.1.3.1 Unique Protocols
3. 7.1.4 Concentration and Multiplexing Characteristics

- - 
3.7.1.4.1 Concentration/Multi plexing Technique
3.7.1.4.2 Bit and Data Interleave
3.7.1.5 Elec trical Interfaces
3.7.1.5.1 Standards
3.7.1.5.2 Modems , Clocks & Patch and Test Facility

I 3.7.1.6 Special Interfaces
3.7.1. 6.1 COMSEC
3 .7.1.6.2 Transm i ss i on Medi a ( i .e. , Satell ite)
3.7.1.7 Special Connections Function
3.7.1.7.1 Dual Homing
3.7.1.7.2 Mul tipoint

- 3.7.1.7. 3 Loop
U 3.7.1.8 Operational/Ma i ntenance/Test Support

3.7.1.8.1 Self-Test
3.7.1.8.2 Status Monitor
3.7.2 Commun ication Processing Requirements
3.7.2.1 Concentration/Multiplexing Technique
3.7.2.2 Data/Character Interleave Control
3.7.3 Transfer and Control Requirements

- 3 .7.3 .1 Systems Management & Executive
- 

3.7.3.2 Processing Resource and Buffer Al location
3.7.3.3 Facility Failure Detection/Reporting
3.7.3.4 Background Mode Test and Diagnostics

L

1~ 

-

U
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r TABLE A-IV. FUNCTIONAL SPECIFICATION (SECTION 3.7)
p OUTLINE FOR CATEGORY VI , MPN

3.7.1 In troduction
L 3.7.2 Inter-Service/Agency AMPE Requirements

3.7.2.1 Commun ication Interface Requirements
p 3.7.2.1.1 Line Characteristics

- 3.7.2.1.2 Codes & Rates
3.7.2.1.3 Link Protocols
3.7.2.1.3.1 AUTODIN I

• 3.7.2.1.3.2 AUTODIN II
3.7.2.1.3.3 Uni que Protocols -

3.7.2.1.3.4 Federal Standards
3.7.2.1.3.5 National Standards

U 3 .7 .2 .1.3.6 International Standards
3.7.2.1.4 Concentration and Multiplexing Characteristics

p 3.7.2.1.5 Interoperability Requirements
U 3.7.2.1.5.1 To Other Remote Termi nals

3.7.2.1.5.2 To Other Network Elements
3.7.2.1.6 Elec trical Interfaces

- 3. 7 .2 .1.6 .1 Standards
3.7.2.1.6.2 Modems , Clocks & Patch and Test Facilities
3.7.2.1.7 Special Interfaces

- 

3.7.2.1.7.1 COMSEC
3.7.2.1.7.2 Transmission Media
3.7.2.1.8 Special Connections Functions
3.7.2.1.8.1 Dual Horning
3.7.2. 1.8.2 Multipoint
3. 7.2 .1.8.3 Loop
3.7.2.1.9 Operational/Maintenance/Test Support

I 3.7.2.1.9.1 Self-test
--

~ 3.7.2.1.9.2 Status Monitor
3. 7.2 .2 Communications Processing Requirements{ 3.7.2.2.1 Network Level Protocols - 

- ‘

3.7.2.2.1.1 TCP
3.7.2.2.1.2 SIP

- 3.7.2.2.1.3 VMP
3.7.2.2.1.4 FTP
3.7.2.2.2 Virtual Connection Capability
3.7.2.2.2.1 Single Connections
3.7.2.2.2.2 Mul tiple Connections
3.7.2.2.3 RI/Logica l Address Conversion
3.7.2.2.3.1 Operator Assisted
3.7.2.2.3.2 AutomatI c
3.7.2.2.4 Message Routing and Distribution
3. 7 .2.2.4 .1 Distribution to Local Users

1 3.7.2.2.4.2 Routing and Distribution to Remote Users
L - 3.7.2.2.5 Interoperability and Special Connections

3.7.2.2.5.1 To Other Networks
3. 7 .2 .2 .5 .2 To Gateway Functions

U 3. 7.2.2.5.3 To Blacker AC & KDC Subsystems
3.7.2.2.5.4 Teleconferenc ing Connections

( A-6
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TABLE A-IV. FUNCTIONAL SPECIFICATION (SECTION 3.7)
OUTLINE FOR CATEGORY VI , MPN (Continued)

3.7.2.2.6 Commun ications Management/Control and Testing
3.7.2.2.6.1 Network Activity Log
3.7.2.2.6.2 Utilization and Error Statistics
3.7.2.2.6.3 Sel f-test
3.7.2.2.6.4 Connection Status Monitor
3.7.2.3 Message Processing Requirements
3.7.2.3.1 Message Process ing Accessibility
3. 7 .2 .3 .1.1 Local Users

L 3.7.2.3.1.2~ Remote Users
3.7.2.3.1.3 Multiple Users Via Network
3.7.2.3.2 Message Content Analyzer and Distribution Determination

C 3.7.2.3.2.1 Rou ting Format Line Processing
3.7.2.3.2.2 Cited References & Key/Flag Words
3.7.2.3.2.3 Subject & ID Codes
3.7.2.3.2.4 Output Distribution
3.7.2.3.3 Message Preparation and Editing Aids

-~ 3.7.2.3.3.1 Prestored Formats
f 3.7.2.3.3.2 Addressing/Readdressin g Assistance
U 3.7.2.3.3.3 Format Validation

3 .7 . 2 .3 . 3 .4  Word Processing & Edit Functions
-

.5
’ 3.7.2.3.3.5 Temporary and Long Term Storage

3.7.2.3.4 PLA/RI Conversion
3.7.2.3.5 Generation/Delivery of Service Messages
3.7.2.3.6 Message Processing Utilization and Statistics Capture
3.7.2.3.6.1 Input/Output Log
3.7.2.3.6.2 Utilization & Efficiency Determination
3. 7.2.3 .7  Accountabi lity and Record Keeping
3.7.2.3.7.1 Journal/History
3.7.2.3.7.2 Recovery Snap—Sho t
3.7.2.3.~ .3 PLA/RI File Maintenance
3.7.2.3.7.4 Message Trace Function
3.7.2.4 Transfer and Control Requirements
3.7.2.4.1 Systems Management and Executive Control
3.7.2.4.1.1 Processing Resource and Buffer Allocation
3.7.2.4.1.2 Process to Process In teraction Control
3.7.2.4.1.3 Aud i t/Trace Function for all Transaction s
3. 7 .2.4.2 User to System Translation and Control
3.7.2.4.2.1 Command Interpreter
3.7.2.4.2.2 Code Convers ions
3.7.2.4.2.3 Operator/User Terminal Handler
3.7.2.4.3 External Device Interface
3.7.2.4.3.1 Electrical Interface
3.7.2.4.3.2 Bit/Byte Handshaking
3.7.2.4.4 Security Mon i tor

L 3.7.2.4.4.1 User/ Process Log-On & Authentication
3.7.2.4.4.2 TransactIon Security Validation
3.7.2.4.4.3 Security Leve l Separation[ 3.7.2.4.4.4 Security Kerne l Functions

_ _ _ _ _ _ _ _ _ _  
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r TABLE A-IV. FUNCTIONAL SPECIFICATION (SECTION 3.7)
OUTLINE FOR CATEGORY V I , MPN (Con ti nued )

1’ 3.7 .2 .4.5 System Failure Management
U- 3.7.2.4.5.1 Operator Notification & Failure Log

3.7.2.4.5.2 1/0 & Facility Failure Detection/Reporting
3.7.2.4 .5 .3 System Reconfiguration Management

- 3.7 .2.4 .5.4 Background Mode Test & Diagnostics
3.7.2.4.6 Statistics and Report Generation
3. 7.2 .4.6 .1 System Activity Log
3.7.2.4.6.2 Terminal/Message Service Utilization Reports
3.7.2.4.6.3 User/Subscriber Billing Function
3.7.2.5 Man/Machine Interface Requirements

I 
3.7.2.5.1 I/O Media Interface Control
3.7.2.5.1.1 Bi t/Byte Handshaking
3.7.2.5.1.2 Media Status and Error Control
3.7.2.5.2 I/O Media

- 3.7.2.5.2.1 Keyboard , Printers & Visual Displays
3.7.2.5.2.2 Stored Text Devices: e.g., Pape r Ta pe, Car ds , Magne ti c

Media , OCR , etc.
3.7.2.5.2.3 Large Rotating Storage : e.g., Long Te rm F i les , User

Data Storage , etc.
3.7.2.5.3 1/0 Failure Management
3.7.2.5.3.1 Operator Notification
3.7.2.5.3.2 I/O Restart/Recovery
3.7.2.5.3.3 1/0 Reconfiguration Management
3.7.3 Enhanced Inter-Service/Agency AMPE Requirements

I. (Same Outline as 3.7.2)
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