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(ABSTRACT)

In order to ensure the successful demonstration that
the Weather Message Switching Center Replacement (WMSCR) of
the Federal Aviation Administration (FAA) can complete its
primary mission of accepting and distributing various data
formats in use today and those of future systems, including
the expected message traffic, this study was initiated.

This Test Data Set Formulation will specify the various
data formats, worst-case traffic load/size, and a
distribution scenario for the WMSCR. From this Formulation,
an actual Test Data Set can be constructed and used to test
the WMSCR.

A description of the WMSCR, its operational
environment, current users, future users, various message
formats and associated sizing requirements per interface are

detailed within.
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1.0 OVERVIEW.

The WMSCR must accommodate current and future data exchange
requirements. To ensure the WMSCR will be capable of
meeting these data exchange requirements, it will be tested
accordingly. Testing of the WMSCR must take into account
all possible data formats that can be encountered, expected
traffic loading/sizing, WMSCR user data distribution needs,

and specified growth requirements.

1.1 Brief description of the problem.

How can the Contractor chosen to produce the WMSCR (Harris
Corporation of Melbourne, Florida) demonstrate to the FAA
that its system is capable of meeting the data exchange
requirements? The Contractor can demonstrate the
feasibility of the system through testing with the Test Data
Set specified by the Test Data Set Formulation addressed in
this study. The Test Data Set Formulation will specify the
data exchange formats to be encountered, a worst-case
traffic loading/sizing estimate, expected distribution needs
of users, and incorporate the growth requirements for the

WMSCR.

1.2 Approach to test data set definition.

The compatibility and capacity requirements will be
addressed by a test data set which consists of every type of

1l
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data the WMSCR will encounter in its role in the future NAS.
The approach taken has been addressed to two concerns.
First, the current types of data and associated traffic
loading must be defined. Second, the future data types and

respective loading must be defined.

Once the total data exchange scenario for the WMSCR is
defined, growth requirements that have been applied to the
WMSCR are factored into the test data set. It is,
therefore, felt that by providing the designer of the WMSCR
the kinds, quantity, and distribution requirements expected
for the WMSCR, it can be designed in such a manner that a
test data set representative of these characteristics may be
constructed to be used to verify the data exchange aspect of
the WMSCR, in addition to providing it with a data load that
will be run as all of the WMSCR's internal functional and

performance requirements are being tested.

Section 2.0 provides a background briefing for those readers
not intimately familiar the FAA's WMSCR project. The Test
Data Set Formulation is addressed in Section 3.0. Section
3.5 describes the Test Data Set specification. Verification
for the Test Data Set is described in Section 4.0, and
finally, the conclusion of the Formulation is presented in

Section 5.0.



2.0 BACKGROUND.

The National Airspace System (NAS) Plan, affectionately
referred to as the "Brown Book" due its cover's color, was
prepared by the Federal Aviation Administration to present
its approach to standardizing and updating a system that has
evolved into a perplexing and complicated entity. It
demonstrates a perfect example of individual components of
an integrated system allowed a large share of autonomy and
hence, a lack of a total Systems Engineering approach, which
of course resulted in the components driving the system
which has now become nearly obsolete and very inflexible in
expandability in satisfying new NAS requirements. This Plan
contains over 90 projects that the FAA is undertaking with
the support of a Systems Engineering and Integration
Contractor in hope of developing a system from the top-down
which is both technically current, in some cases state-of-
the-art, and amenable to incorporation of new requirements
without junking what has been already implemented. The NAS
Plan is the FAA's cornerstone in accepting and implementing
the Systems Engineering approach so that the system can,
with proper feedback, remain flexible so that it can be

upgraded with minimal impact on the total system.

The following is a quote of the "Brown Book" that introduces
the FAA's needs for modernization to Congress: "The

3
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National Airspace System (NAS) is the busiest and most
complex in the world. It is a mixture of equipment,
techniques, and skills that have evolved over 40 years.
Without question, it is the world's safest and most
efficient-- yet at the outset of this Plan, its expansion
capability was limited, and adaptability to changing

requirements was difficult."

The present day NAS, including the procedures and equipment
which comprise it, has evolved through a series of piecemeal
adjustments and improvements. This is due to the situation
that as technology changed, resulting improvements,
attributed to science and engineering advancements were
implemented at a localized level to solve immediate problems
that had‘or were expected to occur in operational use. The
present day NAS environment is made of components providing
similar functions that are not strictly uniform let alone
identical. Needless to say, the current NAS is very
expensive to maintain and operate. It is also limited in
flexibility as to adapting to changing demands in the

operational arena.

One of these 90 NAS Plan projects is the Weather Message
Switching Center Replacement (WMSCR). As the name of the

project implies, it is the replacement for the current
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Weather Message Switching Center (WMSC) located in Kansas
City, Missouri. It is quite representative of a single
component isolated from the rest of the system in which it

operates a key function.

The WMSC is located in a facility known as the National
Communications Center or NATCOM. It became operational in
1967. The system is implemented on a North American
Phillips architecture that was designed in Holland. The
architecture is based on transistor technology. Any reports
required from the WMSC can only be printed on paper. The
Phillips system's data can not be dumped in a universal
format such as ASCII and requires a very time consuminé data
translation that is, more often than not, not worth waiting
for. The WMSC occupies an entire floor of NATCOM with many

rows of equipment.

The primary functions of the WMSC are to accept and
distribute a variety of weather data and what is known as
Notice to Airmen (NOTAM) data among FAA; Department of
Defense (DoD); Department of Commerce (DoC) (primarily the
National Weather Service (NWS) and National Severe Storms
Forecasting Center (NSSFC)); private users, general aviation
pilots; commercial airlines, air transports, and vendors of

flight briefing information. The only data handled by the



current WMSC is alphanumeric.

The WMSCR will take over all of the current WMSC functions
and also handle new data types and formats expected to be in
use in the near future. The WMSCR will communicate with the
majority of its users through a modern X.25 protocol packet
switching network that will also be the FAA's primary means
of communications between all of its internal subsystems and
to DoD and DoC. As a part of the verification that the
WMSCR can handle everything the WMSC could and all of the
new expected formats and users of the future, the WMSCR must

be tested accordingly.

A key point in WMSCR system testing will be directed toward
its compatibility with current and "end-state" users. The
end-state time-frame will occur when all of the 90 NAS Plan
projects are implemented. ,This paper addresses researching
current and end-state data formats in both contents and
loading to ensure that the WMSCR can be tested to verify its
ability to exchange the variety of data expected along with

the demands associated with this message traffic.
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2.1 Current user environment.

Currently, the WMSC exchanges alphanumeric data with a
variety of users. These users amount to 6,000 nationwide.
Of these 6,000 users, 500 are primary customers which employ
a request/reply function in addition to the simple
distribution requirements that are associated with all of

the users.

The primary users consist of FAA and other Government
Agencies such as the Automated Weather Network (KAWN) of the
Department of Defense (DoD) at Carswell Air Force Base
(AFB), Texas; from the Department of Commerce both (the
National Weather Service (NWS) at Suitland, Maryland and the
National Severe Storm Forecast Center (NSSFC) at Kansas
City, Missouri); the Aeronautical Fixed Telecommunications
Network (AFTN), which consists of international
meteorological teletype users; Leased Service A Systems
(LSAS) that are FAA systems; FAA Air Route Traffic Control
Center (ARTCC) 9020/HOST computers; the FAA Consolidated
NOTAM System (CNS) at Washington, DC; and FAA Flight Service
Data Processing System (FSDPS-1) computers. All of these
users are allowed to receive information from the WMSC and
also can request information from the WMSC or input

information.
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The balance of the users fall into the category that
receives information only. Some airlines and air carriers
can request information from the WMSC. All of the rest
receive the information collected from the WMSC's primary

users described previously.

The WMSC is connected to all of these users via
approximately 102 circuits consisting of low-speed, leased-
lines. In some cases, the WMSC is attached to a message
switching network known as the National Airspace System Data
Interchange Network 1A (NADIN 1A). The current formats used
are of an antiquated teletype format. Since the information
stored in the WMSC is primarily used for planning fligﬁts,
the bulk of the data exchanged by the WMSC is weather
related; however; in addition to weather data, NOTAMs, which
are also important to flight planning, that deal with the
availability of aviation resources such as runways and
navigational aides are also distributed and collected. The

current WMSC system is depicted in Figure 2.1-1.



Carswell
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FIGURE 2.1-1. CURRENT WMSC FUNCTIONAL TOPOLOGY
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2.2 Future User Environment.
In an effort to modernize the NAS, the FAA is procuring an
X.25 packet switch network, known as the Nation Airspace
Data Interchange Network Packet Switching Network (NADIN
PSN), to handle the majority of its data communications
needs and thereby disposing of the expense of leasing point-
to-point lines that is the current scenario. The packet
switch technology provides the FAA with the advantage of
utilizing the International Standards Organization's (ISO)

Open Systems Interconnect (OSI) model.

OSI allows otherwise incompatible equipment to exchange
information at an applications level, and takes care of the
data transmission at a lower level transparent to the
computers. The other advantage of packet switch technology
allows users to share data lines by only establishing
connections when data exchange is required, and then
releasing those lines to other users upon successful

completion of the data exchange.

This has led to an agreement among the DoD, DoC, and some
airlines to convert to the X.25 protocol for data exchange,
and consequently a direct interface to the NADIN PSN. 1In
time it is expected that the NADIN 1A function will be taken

over by the NADIN PSN once the out-dated AFTN equipment and
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the 9020/HOSTs are replaced. Among the users scheduled to
convert to a direct connection to the NADIN PSN are NSSFC,
Carswell AFB, some airlines, and the NWS via its NWS

Telecommunications Gateway (NWSTG).

The other users will be connected to the NADIN PSN via
various gateways. A NADIN 1A Gateway will be used for the
9020/HOSTs and AFTN. Those users which share a common X
3.28 protocol such as LSAS, some airlines, and FSDPS-1s,
will access the NADIN PSN via a Service A Gateway that will
contain both the X.25 and X 3.28 protocols. And finally,
the balance of the users that are receive-only, will have
data distributed to them from an Asynchronous Packet
Assembler Disassembler (APAD) that will be an internal part

of the NADIN PSN, as will the NADIN 1A Gateway.

As part of the NAS Plan, there are some future systems being
designed that will have to receive data currently provided
by the WMSC. These totally new systems are the Aviation
Weather Processors (AWPs), Meteorological Weather Processors
(MWPs), Real-time Weather Processors (RWPs), the Traffic
Management Processor (TMP), and Weather Communications
Processors (WCPs). Also as part of the NAS Plan, some of
the current systems will be replaced because their equipment

consists of old technology. These include replacing the
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WMSC with the Weather Message Switching Center Replacement
(WMSCR), which this study addresses in detail, and the
Consolidated NOTAM System Processors (CNSPs) that replace

CNS.

Two other systems will be implemented as part of the NAS
Plan. The Maintenance Processor System (MPS) that collects
equipment status related information, and the Automated
Weather Observation System (AWOS) Data Acquisition System
(ADAS) that acts as a concentrator for AWOS data that is

forwarded to the WMSCR.

2.3 Weather Message Switching Center Replacement (WMSCR)

Program.
The WMSCR will be the WMSC of the future. The WMSC has had

a long and useful life, well over twenty years, and will be
replaced with the state-of-the-art technology of the WMSCR.
To address the FAA's concern for high reliability and
avoidance of single-point catastrophic failures, the WMSCR
will consist of two identical, remotely located nodes housed
in the FAA National Aviation Weather Processing Facilities
(NAWPFs) located in Salt Lake City, Utah and Atlanta,
Georgia along with the AWPs and the CNSPs. A third
component of the WMSCR is the NWSTG/WMSCR Interface Device

(NWID) that acts as the WMSCR system interface to the NWS.
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The NWID is needed because the NWS can provide only one port

for the WMSCR.

The three components that make up the WMSCR system will be
transparent to all of its users; therefore, as far as all of
the users are concerned, they only interface to a WMSCR
system and not to individual parts thereof. Each node is
being designed to handle the entire system's data collection
and distribution requirements in the event of a failure.
Normally, each WMSCR node will handle approximately half of
the NAS in the end-state or final configuration. The
driving factor for the nodal responsibility assignment, is
based on the support of FAA Area Control Facilities (ACFs)
that replace the current ARTCCs. The ACFs house the
majority of the WMSCR's future users and gateways such as
the ADASs, APADs, MPSs, MWPs, NADIN 1A Gateways, RWPs,
Service A Gateways, and WCPs. The ACFs are also the FAA's
base unit for supporting a segment or regional division of
the NAS based on air traffic capacity requirements.
Therefore, since the majority of the WMSCR's data exchange
requirements are based on ACF support, the WMSCR nodes were
assigned responsibility to share an equal load, under normal
operating conditions, of the ACF distribution accordingly.
Figure 2.3-1 depicts the regions supported by WMSCR nodes on

an ACF basis. The WMSCR Atlanta node is housed in the NAWPF
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adjacent to the ZTL ACF, the WMSCR Salt Lake City node is
similarly located with the ZLC ACF, and the WMSCR Leesburg
NWID is contained in the ZDC ACF. The three components of
the WMSCR system are indicated by the triangle in the

figure.
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le
A major requirement of the WMSCR is to exchange the same
type of information currently supported by the WMSC. In
addition to the current data, the WMSCR is being designed to
handle additional data requirements of the future users.
Every interface to the WMSCR, except the AWP, will be via
the X.25 protocol. The WMSCR/AWP interface will be via X
3.66 otherwise known as Advanced Data Communications Control
Procedure (ADCCP). The reason for the ADCCP procedure, is
that it is better suited than X.25 for a dedicated, intra-
facility link. The remaining WMSCR interfaces are inter-

facility and utilize X.25.

The WMSCR will support all current users of the WMSC as
presented in Section 2.1 and modified and/or future users as
presented in Section 2.2. The NADIN PSN basically acts as
fhe WMSCR's data communications medium to the systems
outside its facility, excluding the CNSPs which together act
as a single system in the same manner as the WMSCR. The
functional relationship of the WMSCR system, consisting of
its components (WMSCR nodes and the NWID), and all its end-

state users is depicted in Figure 2.3-2.
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2.4 Data exchange scenario for the WMSCR.
The WMSCR will collect and disseminate a variety of weather
data that includes radar summaries, weather observations,
weather warnings/advisories, weather forecasts, and
depictions of hazardous weather conditions. The non-weather
data that the WMSCR collects and distributes is principally
data associated with the availability of NAS airspace
resources such as equipment outages, runway closings, and
reserved airspace allocations that in effect close sections
of the airspace to public use. The bulk of this data is
alphanumeric; however, it is projected that since technology
has allowed the production of graphical weather depictions
in an efficient manner, these graphics will be desired by
the users of the WMSCR and the WMSCR is being designed to
handle graphic data with the same proficiency as

alphanumerics.

Based on the current way observations are recorded and
forecasts produced, the majority of data expected by the
WMSCR is produced on a scheduled basis. For example, hourly
surface observations are allotted a time window each hour in
which the WMSCR anticipates this data. Other data such as
weather forecasts are produced for a specific time period
and are valid for a discrete time period, such as 6 hours.

There is also a time window assigned for receiving new
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forecasts in a given hour previous to the expiration of the
forecast currently residing in the WMSCR. Since there is
quite a bit of regularity involved in producing and
collecting various forms of routine weather data with
respect to discrete hours, the WMSCR uses the time period of
an "hour" to address its data collection needs, and
consequently the distribution of data to users is done

respective to this standard hour.

The standard hour is divided into ten 6-minute time
intervals. Certain types of data are expected to be
collected and distributed during each six minute time
interval. If certain data are not received, the provider of

these data is queried for it.

Of course, everything is really not that predictable when
the primary information is weather and aviation resource
related. Common events that occur such as severe weather
conditions, like tornadoes, hazardous icing, and significant
precipitation, and other situations also critical to flight
safety like runways being closed, direction finders under
repair, and navigational outages can not be scheduled.

These events are common, but are not frequent. Included in
the unscheduled data received by the WMSCR are requests for

data not usually allocated to a specific user. This occurs
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because certain users are only concerned with their
respective area of interest; however, in the case of Flight
Services provided by the FAA, FAA Flight Service Specialists
are occasionally required to brief a general aviation pilot
whose destination or proposed flight route lies outside the
specialist's area of immediate concern. When this happens,
the specialist must request all pertinent information to
that flight which lies outside that data normally scheduled
to be automatically received by his or her Flight Service
computer, i.e., the FSDPS-1. This is only one example of
the many cases where the WMSCR has to supplement a user with
information generally not requested to be received by that

user in a service agreement.

That information considered critical to flight safety is
marked as high priority, and interrupts the routine
collection and dissemination function of the WMSCR so that
this critical information is immediately forwarded to all
affected users. Unscheduled data requirements aside, the
busiest time intervals of the WMSCR's standard hour are the
first three 6-minute intervals. Scheduled collection and
distribution occur during these first intervals. Everything
in between will consist of critical and noncritical
unscheduled data, and data which is normally scheduled but

has either been prepared early or transmitted late.
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The other aspect to data exchange for the WMSCR is related
to supporting current WMSC users and end state users. The
end state users will adhere to a common data format that was
designed to reduce associated overhead with data exchange.
Current WMSC users transmit data according to a data format
that supports teletype equipment which was standardized by
the World Meteorological Organization in the 1960's and
early 1970's. Since the FAA provides a government service
to non-government users such as private pilots and
commercial airlines, implementation of the WMSCR must remain
transparent to those users unable to purchase new equipment
or enhancements allowing them to convert to the end state
data exchange format or the X.25 protocol utilized by the

end state systems.



3.0 TEST DATA SET ANALYSIS.

The true Systems Engineering approach consists of system-
life-cycle functions. These functiocns span the entire
Systems Engineering effort from the identification of a need
by the customer, in this case the FAA, through the system

production and consumption, or use, functions.

One of the aspects of the Systems Engineering process is the
evaluation of the system. It is with regard to this
evaluation function that this paper is addressed. The
evaluation of the data distribution requirements addresses
one of the primary functions of the WMSCR system and is an

integral component of the overall evaluation of the system.

Figure 3.0-1 provides the perspective of the WMSCR Test Data
Set Analysis with respect to the total Systems Engineering

Approach. This figure is based on the "generic system life
cycle functions." (Seé chapter 2 of the first reference in

Section 6.0, Other References.)

22
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More specifically, this Test Data Set Analysis is a follow
on from the advanced product planning activities that occur
during conceptual design of a system where the customer
identifies its needs with respect to an intuitive
consideration of system testing later on. If needs or
requirements can't be realistically tested, then they can

not be verified.

The system evaluation function, previously addressed, can be
decomposed into several discrete steps. The Test Data Set
Analysis is one of the sub-steps performed in system
evaluation. The relation of this Test Data Set Analysis is
depicted with respect to overall system requirements and
evaluation in Figure 3.0-2. (See page 300 of the first

reference in Section 6.0, Other References).
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The relationship between the Test Data Set Formulation and
the Test Data Set with respect to the functions of the
Systems Engineering Process is shown in the preceding
figures. The Systems Engineering and Integration Contract
(SEIC), who is responsible for project management of the
WMSCR, based the Formulation on original FAA needs. The
contractor is designing to the original requirements on
which the Test Data Set is based. The Test Data Set
Formulation is presented to the contractor in order define
how a portion of the WMSCR requirements will be evaluated
and verified. The contractor incorporates this information
into the WMSCR design since it will be used in the

evaluation of the WMSCR system by the FAA and the SEIC.

There are four basic phases associated with the Test Data
Set Analysis. They are Definition, Analysis, Results, and
Conclusion. Figure 3.0-3 provides the overall flow of the
steps involved in each of the phases of the Test Data Set

Analysis effort.
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Data sources referenced in the WMSCR Contract are utilized
in defining and analyzing the Test Data Set. The Test Data
Set lays out all of the types of data that the WMSCR system
will be expected to handle and all of the respective data
formats to be supported for current and future users in the
end state environment. The users are related as sources and
sinks of data since the primary function of the WMSCR is to
collect various types of data and distribute the data to the
users allocated for the receipt of the data. (Note: the
WMSCR is being designed so that after the system is
operational, it can beveasily modified by FAA WMSCR
personnel to handle new users, new formats, and new

distribution requirements as necessary.)

The source documentation is used in determining appropriate
traffic sizing and frequency characteristics, along with the
incorporation of those growth requirements anticipated for
the WMSCR's future demand, and also in formulating the
standard hour traffic. From this the Test Data Set is
derived and the contractor is provided the information
against which a portion of the WMSCR's requirements will be

evaluated.

This Test Data Set is a key to the acceptance of the entire

WMSCR system by the FAA. Once the WMSCR system meets the
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Test Data Set requirements, all of the internal functional
and performance requirements will be tested and evaluated as
this standard hour of data is continuously run through the
system. The philosophy behind this is that normal operating
functions such as data editing, data base updating, adding
new users, and so on will be performed operationally as the
WMSCR is providing its normal data collection and
distribution function in the NAS environment.
Therefore; every operator command that the WMSCR must
provide has to meet its timing requirements for execution as
the WMSCR system is collecting and distributing data

according to its user's needs.

3.1 Data type definitions.

The WMSCR will handle weather and NOTAM data. The FAA, the
Military, and the NWS all follow the World Meteorological
Organization's (WMO) format that utilizes conventions
adopted by the International Civil Aviation Organization.
For the most part, the data will be alphanumeric; however,
graphic data will also be accepted and distributed by the
WMSCR. The graphic data will be formatted according to an
agreement between the FAA, Military, and NWS defined by the
Federal Coordinator of Meteorological (FCM) data. Some
data, such as NOTAMs, will be in a NAS domestic format that

has evolved exclusively within the United States of America.
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The NOTAM data will be exclusively alphanumeric. Weather
data can be broken into three categories. First, the
weather data is either a report, a collective, or a graphic
depiction. For the purposes of the WMSCR, all data is
categorized as either a report or product. All NOTAMs are
considered reports and so are weather data that are not
collectives. All weather collectives and graphic data are

considered to be products.

Collectives, as the term implies, consist of multiple
weather reports for a specific region, or of a specific type
of report or reports. The collectives are either stand-
alone products or allocated as break-down collectives.
Break-down collectives are received by the WMSCR and the
individual reports stripped out, distributed, and stored in

the WMSCR's data base for future request/reply queries.

The kinds of collectives that the WMSCR can encounter will
now be briefly identified and discussed. Hourly surface
observations (SA) are received and stored from manual and
automatic weather reporting sites that include the LSAS,
ADAS, airlines, Carswell AFB (KAWN), and the NWS. They are
either domestic, military, or international. The SAs will

contain one or more reports and are considered to be break-
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down collectives.

Terminal forecasts (FT); which can be domestic, military, or
international; are received from NWS, KAWN, and AFTN. These
forecasts are considered break-down collectives because they
contain forecasts for multiple air terminals which are to be
separated and stored with respect to each airport they are
specific to. Other forecasts categorized for break-down by
WMSCR include wind and temperature aloft forecasts (FD),
area forecasts (FA), operational forecasts (FO), public
forecasts (FP), and severe weather forecasts (WW) [that are

received from NSSFC].

The remaining weather collectives that will be classified as
break-down collectives are pilot weather reports (UA) of
weather conditions noted during flight; flight advisories,
AIRMETS (WA), that are issued by NSSFC and NWS for notice
of potentially hazardous weather conditions; radar reports
(SD) compiled by NWS; transcribed weather broadcasts (TWEB),
for selected flight routes, and synopsis reports (SYNS),
that are associated with one reporting station and
transmitted with a group of TWEBs, from the NWS; WMO
SYNOPTIC surface observations (SM, SI, and SN) and WMO upper

air observations (TEMP and PILOT) from the NWS.
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Weather collectives or products that will not be broken down
include: flight advisories for selective distribution
SIGMETS (WS) and Convective SIGMETS (WST) issued by NSSFC;
meteorological impact statements (MIS) that are unscheduled
forecasts for an ARTCC or ACF used for planning purposes
regarding flow control; and finally, center weather
advisories (CWA), which are also ARTCC/ACF based, used to
indicate adverse weather conditions in terminal and enroute

environments.

Examples of weather reports received, for the most part
individually, are special surface observations (SP) provided
automatically by ADAS if there are any drastic changes in
current weather conditions noted, and urgent pilot weather
reports (UUA) received from AWP or FSDPS-1.

The preceding information covers the majority of the data
encountered by the WMSCR. A detailed listing of the weather
data expected to and from the various users of the WMSCR is

contained in Appendix E of this document.

The data the WMSCR handles is either routine or urgent. The
majority of the routine data is of the scheduled nature,
whereas all of the urgent data is unscheduled and requires
immediate distribution. Some of the routine data like SAs

are reported to the WMSCR hourly, and are replaced the next
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hour when the updated SAs arrive. UAs, on the other hand,
are weather reports from pilots that describe the weather
encountered during a portion of a particular flight and are
unscheduled. Most of the forecasts are provided once or
multiple times daily and are valid for various time periods

ranging from six to twenty four hours.

A basic summary of the WMSCR data types encountered can be
said to be a routine of scheduled data acquisition and
distribution with instances of critical data distribution
requirements that must be accommodated in addition to the

scheduled workload expected.

3.2 Data type formats.

Of course, since the WMSCR is dealing with multiple types of
data from currently supported and future users both within
and external to the FAA, the same data can arrive in
multiple formats. These formats depend on all of the

preceding conditions.

The approach used to define the various formats encountered
by the WMSCR is based on what is called an application data
unit (ADU). The ADU is meant to be that datum which is
exchanged at the ISO Application Layer of the OSI seven

layer model. It is really that datum the WMSCR's and WMSCR
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User's applications software can recognize and process. All
of the rest of the message header associated with the lower
layers that are the Preéentation, Session, Transport,
Network, Data Link, and down to the Physical, are stripped
off by the WMSCR's communications function before presented
to the WMSCR applications and then included once again after
the application has finished its processing. In fact, the
WMSCR is only concerned with identifying the data received
so that it can be distributed to appropriate users and
whether or not it is a collective requiring break-down or a

data request.

There are four basic ADUs used by the WMSCR. There is a
data exchange ADU that will be utilized in the normal
receipt and distribution of data. Another ADU is the data
request ADU, which is used to obtain a specific type or
types of data. Along with.the data request ADU, are two
other ADUs. A request response ADU is transmitted if the
request was successful, and a request reject ADU is
transmitted either if the request was in error or if the

data requested was unavailable.

ADUs have been designed for end state systems in order to
streamline the data exchange environment. However, ADUs

have also been incorporated from the current WMSC
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environment in an effort to make the transition to WMSCR
transparent for those users who currently have no immediate

plans for altering their data formats that they now handle.

Figure 3.2-1 gives an overview of the categories of users
that will use which types of ADUs. Those users requiring
the current ADU support can be listed as the 9020/HOSTs,
AFTN, some airlines, LSAS, FSDPS-1s, Asynchronous Users, and

the AWPs.

The AWPs are being fielded in the 1990 time frame, and were
designed before the NAS Plan came into existence. Therefore;
the AWPs will go into the field expecting the current ADUs
and in some cases, modified current ADUs. The balance of
the users/systems in Figure 3.2-1 will use the end state

ADUs.
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3.2.1 current formats to be supported.

The current formats the WMSCR must support contain a lot of
overhead, or unnecessary information. This is because the
current users are either using older teletype equipment or
their systems have replaced teletype equipment and were
designed to receive the same information as the equipment

they replaced.

There are basically four categories of current users that
the WMSCR must communicate with. They are grouped as the
Nadin 1A Gateway users, which include the 9020/HOSTs and
AFTN, the AWPs, LSAS Gateway users which include LSAS,

FSDPS-1s, and airlines, and finally APAD users.

The types of data these users expect are grouped according
to WMO, NOTAM, Weather Report, Weather and NOTAM Report, and
even WMO and Weather Report. For example, the NADIN 1A
Gateway users have ADUs that address WMO data, and ADUs that
address both Weather and NOTAM Report data. Similarly,
there are specific ADUs associated with the APAD users, the
AWPs, and LSAS Gateway users. Some of the users handle

certain data with the same type of ADUs.

The final level of concern to the ADU is the format or

function of the ADU itself. Each type of data grouped under
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a user ADU can have up to four possible formats. The format
varies depending on whether it is used for data exchange,
data requests, request responses, or request rejects. 1In
some cases, especially NOTAMs, there are two ADUs used for
data exchange; one is strictly for input of a NOTAM into the
WMSCR, the other is strictly for output of a NOTAM from the

WMSCR.

In summary of the current ADUs, each of the categories of
users have ADUs associated with the data communications
requirements resident in their equipment. The NADIN 1A
category of users has four ADU formats that are used for
data exchange (one for input to WMSCR, one for output from
the WMSCR, which also serves the function of being a request
response), for data requests, and for request rejects for
Weather and NOTAM Report type data. There are three ADUs
used by the NADIN 1A Gateway category for data exchange,
which also doubles as a request response, for data requests,
and for request rejects for WMO type data. There are seven

distinct ADUs corresponding to NADIN 1A Gateway users.

The AWP category of users has four associated ADUs that
function similarly to the NOTAM type ADU formats of the
NADIN 1A Gateway category of users. Both the AWP and the

LSAS Gateway categories of users utilize the same ADU
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formats with respect to data requests and request rejects
associated with WMO type and Weather Report type data, and
two distinct formats of data exchange ADUs for WMO type and
Weather Report type data. In addition, the LSAS Gateway
category of users has four ADUs corresponding to NOTAM type
data. Three of these, for data requests, input to WMSCR,
and request rejects are unique to LSAS Gateway users. The
fourth, which addresses the output of NOTAM data from the
WMSCR, is the same ADU utilized by the APAD category of
users. The APAD category of users has only one other ADU
format classified as data exchange for WMO type data. The
APAD users in today's environment are receive only.
Therefore, in essence, the data exchange ADU they employ may
be considered only for output of WMO type data from the

WMSCR.

The final tally of unique ADUs associated with current users
amounts to twenty. Figure 3.2.1-1 summarizes the ADUs based
on user, data type, and formats for the data types. A
complete definition of the current ADUs down to the "byte"
level is provided in Appendix A of this document. Appendix
F is provided to present the binary coding of the control

characters used.
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3.2.2 Future formats to be supported.

Unlike the current user formats for ADUs, the future or end
state ADUs are much more versatile. There is a slight
difference in terminology used when addressing the end state
ADUs. There are four formats of ADUs corresponding to data
exchange, data request, request reply, and request reject
functions. The data exchange and request response ADUs are
further broken down into the four types of data encountered.
The data types are WMO, Report (meaning weather report),
NOTAM, and FCM or graphic. The two ADUs associated with
data requests and request rejects are universal to any type

of data.

The end state users basically have ten ADUs that will be
encountered. The reason for the subdivision with respect to
the data types is that the information which concerns data
type and originator vary within the formats used. It has
been proposed that all end state subsystems will convert to
one data format, such as FCM, which can accommodate any type
of alphanumeric or graphic data. 1In this case, the WMSCR
would only be concerned with four ADUs, one for each format.
This, however, is something that may be considered as a

future upgrade to the NAS.

The end state ADUs, in an effort to remove any unwanted
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overhead associated with the teletype controls contained in
the current user ADUs, have not incorporated any of the
antiquated control characters such as vertical tabs and line
feeds which were actual control characters used in the
earlier data communications environment. In addition to
removing the teletype conventions resident in the older
data, the end state ADUs employ a Format/Type code as the
first byte of the ADU. From this byte, the WMSCR or the
user can immediately discern appropriate application
processing functions that the data contained in this ADU
will require. For example, a "1110" as the first four bits
of the Format/Type byte indicates that this ADU is a data
exchange ADU. The second four bits, "1111," would indicate

that this data exchange ADU contains NOTAM data.

Another convention incorporated into the end state ADUs is
the "identifier." There is a universal product identifier
(UPI) and also a universal report identifier (URI). The UPI
is used for products, while the URI is used for reports.

All necessary information required by the WMSCR is contained
in this identifier. The identifier consists of the first

sixteen bytes immediately following the Format/Type byte.

Between the Format/Type byte and the identifier, the WMSCR

can readily identify the ADU format, the type of data
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contained, and the pertinent information necessary for
processing of the data for distribution and storage
purposes. This eliminates the need to read the entire
header of a current ADU while retaining each byte so that it
can pass through an identification algorithm which will
identify the data and then route it to the appropriate
function that must understand the meaning of the teletype

conventions employed by its source.

The overall organization of the end state ADUs which are to
be utilized by the NWSTG, CNSP, MPS, ADASs, TMP, some
airlines, KAWN, NSSFC, WCPs, MWPs, and RWPs is provided in
Figure 3.2.2-1. Specifics of the ADUs to the "byte" level

are provided in Appendix B of this document.
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3.3 Traffic loading and sizing.

The formats to be handled by the WMSCR have been defined.
They are defined in Appendices A and B. The next step is to
define the routing of data among the subsystems via the
WMSCR, and then provide the volume and frequency of the data

the WMSCR must support.

3.3.1 Assumptions.
. This Test Data Set Analysis has been prepared with all

available data resources as provided in section 6.0.

. Even these references are not complete, and because of
this the MPS data requirements and formats have not

been addressed; they currently don't exist.

. The ADUs provided in Appendices A and B are currently

being prepared and may change.

. Data traffic requirements for current WMSC users, when
unobtainable, was incorporated from FAA-E-2764 (see

section 6.0).

. Data distribution requirements, when undefined, were
addressed according to potential FAA field needs that

may require data exchanges not officially documented.
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. Appendix C, which consists of the best information
available, represents a reasonable description of the

WMSC's traffic loading.

. Appendix E, which consists of the best information
available, represents a reasonable description of the
WMSCR's traffic loading and the number of the different

end state systems supported.

. Based on current field experience, sections 3.4.1 and
3.4.2 represent a reasonable allocation of WMSCR hourly

data.

. The Central Flow MWP (CFMWP) is basically two MWPs
housed in the FAA Central Flow Facility, and is

addressed as another MWP interface.

3.3.2 Data routing (source/sink) requirements.

As part of the running of the Test Data Set, the WMSCR must

route the data it receives from its various users to those
users allocated for the receipt of such data. Routing

requirements are variable. 1In the field, they are updated
or modified through coordination with FAA field operations

personnel. The routing requirements will be provided to
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verify the WMSCR is capable of processing each type of user
ADU. It is understood operationally that routing
requirements change based on user needs; however, the
source/sink allocation of the Test Data Set Formulation is
concerned with WMSCR data exchange functionality. This can
be done without knowing the exact source/sink routing for a
specific instant. The WMSCR's data routing requirements for
the Test Data Set Formulation are defined in Figure 3.3.2-1.
From Figure 3.3.2-1, it is seen which users receive and/or
transmit data via the WMSCR to the other users. The
input/output routing allocation provided is a reasonable

scenario based on current and future needs.
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Figure 3.3.2-1 gives the high-level scenario for
distribution of data by WMSCR. It basically provides a
means for exercising all of the ADUs that the WMSCR must
support. This figure is based on the current WMSC circuit
requirements presented in Appendix C for the type of data
exchange -either input, output or both- of those current
WMSC users, identified in Appendix D by WMSC circuit, that
the WMSCR will support in the end state. It is also based

on the data exchange requirements presented in Appendix E.

3.3.3 WMSCR traffic sizing.

Appendix C contains a sample of the current loading on the
WMSC system. The WMSC handles, on the average,
approximately 6,068 kilobytes of data per hour, which 484
kilobytes are input and 5,584 kilobytes are output.
Currently, about 92 percent of the WMSC's traffic is for
distribution. For a worst case scenario, The WMSC may be
required to handle over 8,200 kilobytes in a given hour, of
which 92 percent of the traffic is still associated with

data that is being distributed.

In the end state, traffic requirements are expected to
increase, and this is mainly due to the implementation of
new systems or users of the WMSCR. The average aggregate

data traffic expected for the WMSCR is approximately 26,000
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kilobytes of data in one hour. The worst-case traffic load
will be significantly higher. Details are provided in the

following sections to address the worst-case load.

3.3.4 Growth requirements.

The WMSCR is being designed so that one of its nodes can
take over the WMSCR system if the other node fails. If a
failure occurs, there is allowed up to a ten percent
degradation. In an effort to field a system that can
accommodate growth, the WMSCR is being required to handle a
100 percent increase or growth in data traffic distribution
requirements. It is, therefore, necessary that the Test
Data Set incorporate a 100 percent growth margin above the
data sizing which is currently expected. This way, the
WMSCR can handle the tripling of data that is expected in
the end state, and also accommodate a 100 percent increase
in traffic without upgrading the system. In addition to
this requirement, the WMSCR must be able to accommodate yet
another 100 percent growth in traffic by hardware
enhancement through upgrades to the central processing units

and providing additional data ports.

3.4 WMSCR data distribution requirements.

The WMSCR deals with data on an hourly basis. At the top or

beginning of each hour, the WMSCR has a schedule of data
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that must be distributed to its users. A standard hour is
defined for both input and output of data. In this way, the
timing of the data traffic can be more realistically
described. The standard hour is divided into ten six-minute
time intervals over which a percentage of the total data
expected for that hour is associated. The assignments of
the percentages is based on the way in which the WMSC
receives and distributes its scheduled and nonscheduled data
today. Unscheduled data can come in any time during the
hour, and some stations will deliver their scheduled data
either early or late. This is why there will be a
percentage assigned to each time interval of the standard

hour.
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3.4.1 Input distribution.

For input requirements, the standard hour is as follows:

Minute Interval Percent of Input Expected
00 - 05 20 %
06 - 11 10 %
12 - 17 10 %
18 - 23 5 %
24 - 29 20 %
30 - 35 10 %
36 - 41 5 %
42 - 47 10 %
48 - 53 5 %
54 - 59 5 %
TOTAL 100 %

This assigns 65 percent of the
within the first 30 minutes of

all of the data to be received

The input data sizing that the

on an hourly basis is provided

expected input to occur
the hour and 75 percent of

in the first 36 minutes.

WMSCR expects from its users

in Appendix E. To go along

with a worst case environment for the WMSCR, those data

which are expected to occur over periods of time greater

than one hour but less than one day, e.g., three per day as
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in the case of Alphanumeric/Graphic Data Display Requests
from KAWN or NWS Terminal Forecasts that are expected to
occur 4 times per day, must have one full message included
in the hour. Those that are expected to occur in quantities
such as 69 per day, like the Meteorological Impact
Statements, are averaged to an hourly basis rounding up to
the nearest whole number or complete ADU. (The WMSCR

doesn't process pieces of an ADU.)

With this in mind, the frequencies and sizes are used from
Appendix E. Those interfaces marked with a "+" used
estimates in FAA-E-2764b. The estimates are derived from a
detailed study that included estimates like those contained
in Appendix C in conjunction with the circuit information

provided in Appendix D.

For those interfaces covered in Appendix E, the Test Data
Set Formulation load for the hour is calculated as follows.
The expected worst-case data size is calculated on an hourly
basis. Messages with a frequency of less than one per hour
are incorporated as if they had a frequency of one per hour.
The WMSCR only processes whole messages. One of each type
of low frequency message could arrive during the same hour.
Other messages that have a frequency of greater than one per

hour, use the hourly average. After the worst-case hour is
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calculated, the 100 % growth margin is incorporated.

In general, each interface is addressed as follows:

USER'S WORST-CASE GROWTH TEST DATA SET
HOURLY DATA LOAD FACTOR HOURLY LOAD
(kilobytes) (kilobytes)
W 100 % 2W

Where W is the user's input or output data sizing, and 2w

incorporates the 100 percent growth margin.

A sample calculation for the MWP input Test Data Set

Formulation Load is provided below:

SOURCE| MESSAGE NAME SIZE FREQUENCY
(kilobytes)
MWP CWA * 0.200 3 per DAY
GIM * 0.200 3 per DAY
HAZ WX AO 0.200 1 per HOUR
MIS =* 0.200 3 per DAY
PIREPS 0.090 1 per HOUR

These sizes and frequencies are now addressed to an hourly
basis. (Note: * indicates that this is a low frequency
message and one complete message of this type is

incorporated into the worst hour.)

Appendix E lists the full message name and other size and

frequency characteristics. Under "I/F#" of the Appendix,
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how many of each kind of user supported is defined. Now the
worst-case hour for the user, in this case the MWP, must be
adjusted by the number of that kind of user expected. From
Appendix E, there are 23 MWPs expected. The calculations

for all 23 MWPs are provided in the following example.

SOURCE| MESSAGE NAME |HOURLY LOAD NUMBER TOTAL
(kilobytes) OF (kilobytes)
MWPs
MWP CWA * 0.200 23 4.600%*
GIM * 0.200 23 4.600%
HAZ WX AO 0.200 23 4.600
MIS * 0.200 23 4.600%*
PIREPS 0.090 23 2.070
TOTAL 20.470

* TIndicates that one full message of this type is expected
in the worst-case hour. (See sample calculation for MWP on

ﬁrevious page.)

The Test Data Set Formulation load for MWP input is

calculated as follows:

MWP WORST-CASE GROWTH TEST DATA SET
HOURLY DATA LOAD FACTOR HOURLY LOAD
(kilobytes) (kilobytes)

20.470 100 % 40.940
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The expected Test Data Set Formulation load for input from

the WMSCR users is as follows:

USER WORST CASE GROWTH LOAD
MARGIN

NWSTG 1016.4900 100 % 2032.9800
MWP 20.4700 100 % 40.9400
AWP 62.4530 100 % 124.9060
CNSP 21.4500 100 % 42.9000
RWP 324.8700 100 % 649.7400
NSSFC 0.7000 100 % 1.4000
KAWN 20.8200 100 % 41.6400
APAD+ 0.0000 100 % 0.0000
LSAS+ 39.1000 100 % 78.2000
ADAS 386.4000 100 % 772.8000
WCP 0.0000 100 % 0.0000
ATIRLINES 0.5800 100 % 1.1600
FSDPS-1+ 3.6000 100 % 7.2000
9020/HOST+ 4.6000 100 % 9.2000
AFTN 325.0010 100 % 650.0020
TMP 0.0000 100 % 0.0000
CFMWP 0.4000 100 % 0.8000
MPS 0.0000 100 % 0.0000
OTHER WMSCR 175.0000 100 % 350.0000

TOTAL INPUT 4803.8680 kilobytes

+ Derived from FAA-E-2764Db



57

3.4.2 oOutput distribution.
Output distribution follows the same rationale as section
3.4.1 in formulating the standard hour for output and the

output data sizing.

For output requirements, the standard hour is as follows:

Minute Interval Percent of Output Expected
00 - 05 5 %
06 - 11 20 %
12 - 17 10 %
18 - 23 : 10 %
24 - 29 5 %
30 - 35 20 %
36 - 41 10 %
42 - 47 5 %
48 - 53 10 %
54 - 59 5 %
TOTAL 100 %

This assigns 50 percent of the expected output to occur
within the first 30 minutes of the hour and 70 percent of

all of the data to be transmitted in the first 36 minutes.
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The expected output to the WMSCR users is as follows:

USER WORST CASE GROWTH LOAD
MARGIN

NWSTG 239.8500 100 % 479.7000
MWP 5635.0000 100 % 11270.0000
AWP 993.1060 100 % 1986.2120
CNSP 4.0250 100 % 8.0500
RWP 21995.5785 100 % 43991.1570
NSSFC 20.3500 100 % 40.7000
KAWN 63.2750 100 % 126.5500
APAD+ 50.3500 100 % 100.7000
LSAS+ 1292.8000 100 % 2585.6000
ADAS 0.0000 100 % 0.0000
WCP 21592.4000 100 % 43184.8000
AIRLINES 50.7250 100 % 101.4500
FSDPS—1+ 694.7500 100 % 1389.5000
9020/HOST+ 348.8000 100 % 697.6000
AFTN 325.0000 100 % 650.0000
TMP 600.0000 100 % 1200.0000
CFMWP 490.4500 100 % 980.9000
MPS 0.0000 100 % 0.0000
OTHER WMSCR 175.0000 100 % 350.0000
TOTAL OUTPUT 109142.9190 kilobytes

+ Derived from FAA-E-2764Db
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3.5 Test Data Set specification.
At this point, the specification for the Test Data Set to be
constructed can be given. The Test Data Set Formulation
addresses all of the current and future ADUs to be
encountered. It addresses a reasonable data routing
scenario. Traffic sizing and loading which include growth
requirements and worst-case message arrival are also
specified by the Test Data Set Formulation. All of these
requirements resulting from the Test Data Set Formulation
are to be utilized by the WMSCR production Contractor for

the construction of an actual Test Data Set.

The Appendices to this Test Data Set Formulation are
considered a part of the Formulation. In an effort present
a concise specification for the Test Data Set to be
constructed, the Appendices and other Sections and Figures
are referenced appropriately. The Test Data Set
specification is in summary form for presentation purposes;
however, it must be understood that the complete
specification consists of the summary and referenced

material.
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The Test Data Set must be in accordance with the
requirements summarized below:

TEST DATA SET SPECIFICATION SUMMARY#*

USER HOURLY PERCENT PERCENT ADU
DATA INPUT OUTPUT FORMAT
LOAD
(kilobytes)

NWSTG 2512.6800 19.1 80.9 B
MWP 11310.9400 0.4 99.6 B
AWP 2111.1180 5.9 94.1 A
CNSP 50.9500 84.2 15.8 B
RWP 44640.8970 1.5 98.5 B
NSSFC 42,1000 3.3 96.7 B
KAWN 168.1900 24.8 75.2 B
APAD+ 100.7000 0.0 100.0 A
LSAS+ 2663.8000 2.9 97.1 A
ADAS 772.8000 100.0 0.0 B
WCP 43184.8000 : 0.0 100.0 B
ATIRLINES 102.6100 1.1 98.9 B
FSDPS-1+ 1396.7000 0.5 99.5 A
9020/HOST+ 706.8000 1.3 98.7 A
AFTN 1300.0020 50.0 50.0 A
TMP 1200.0000 0.0 100.0 B
CFMWP 981.7000 0.1 99.9 B
MPS++

OTHER WMSCR 700.0000 50.0 50.0 B

TOTAL OUTPUT 113946.7870 kilobytes

* Data distribution requirements presented in Figure
3.3.2-1 must be met. The data must be arranged in
accordance with the standard hours defined in Sections
3.4.1 and 3.4.2.

A ADUs must be consistent with Appendix A.
B ADUs must be consistent with Appendix B.

+ At least one of each type of ADU in the referenced
Appendix must be used. All other users must utilize
the message types presented in Appendix E and round up
to the nearest whole message per the frequencies in
Appendix E.

++ The MPS is not addressed in this study, requirements
are undefined.



4.0 VERIFICATION VIA THE TEST DATA SET.

The Test Data Set is to be used to verify that the WMSCR can
support the various ADUs expected in the end state
environment, and also that the WMSCR can handle not only the

traffic expected, but also a growth factor of 100 percent.

The Test Data Set itself must be examined to ensure it
addresses all of the ADUs in their appropriate proportions.
Once the Test Data set is verified, it is to be continuously
run through the WMSCR for testing WMSCR internal functional

and performance requirements.

In order to produce the Test Data Set for the WMSCR, several
components of this paper must be utilized. First, all.of
the data must be formatted in accordance with the ADUs
depicted in Figures 3.2.1-1 and 3.2.2-1. The portion of
the ADUs that is used by WMSCR for application purposes must
be correct so the WMSCR can route the data received for
appropriate processing. See Appendices A and B for
definition of the fields of the ADUs that the WMSCR will

utilize.

Since the WMSCR never modifies the contents of the data it
receives other than separating individual reports, these
ADUs are to be used to address the various types of data
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presented in Appendix E. The actual contents of the data
fields of the ADUs are not important; however, the data must
be of the proper size, as is also addressed in Appendix E,
to exercise the communications and applications processing

functions of the WMSCR.

The input and output requirements of the WMSCR users must be
met as addressed in sections 3.4.1 and 3.4.2. A standard
input and output hour were presented in these sections to
address the percentage of the hour's traffic that should be
encountered in each six-minute time interval.

The Test Data Set is to be arranged so that the data arrives
and is distributed according to the standard input and
output hours and in accordance Figure 3.3.2-1 used in

conjunction with Appendix E.

The Test Data Set will verified by examination if it meets

all of the requirements as specified in Section 3.5.



5.0 CONCLUSION.

The WMSCR, as an integral component of the FAA's
modernization program as detailed in the Brown Book, is
being procured with the utmost in flexibility and
accommodation of new and future requirements in mind. This
approach is based on addressing the aging and inflexible

system that makes up today's NAS environment.

In order to ensure flexibility in both accommodating the
various users the WMSCR will have to support, and the
potential growth of new users and or newer data
requirements, the Test Data Set has been detailed to address
these concerns. It is not intended to be a realistic
description of the actual end state NAS environment for
WMSCR in regard to traffic sizes and frequencies. 1In
reality, future requirements of defined and undefined
systems can only be approximated. This, in addition to new
types of meteorological data that will be developed is why
the Test Data Set is to be used to verify whether or not the
WMSCR can handle the worst possible scenario that can be

foreseen at the current time.

It is true that the aging WMSC has a throughput of
approximately 8,200 kilobytes of data per hour, but this 20
plus year old processor is approaching its limit. The Test
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Data Set will require the WMSCR system to handle close to
114,000 kilocbytes of data in one hour. This is almost 14
times the current maximum throughput scenario for the WMSC.
However, since the throughput power of the WMSCR is 144,000
kilobytes per node, it is felt to be of an appropriate
magnitude to be used in determining whether or not the WMSCR
can perform both its distribution and internal processing

functions under very stressed conditions.

The real intent behind the Test Data Set is to prove that
the FAA is acquiring a system that will easily handle all of
the data processing and traffic demands it should ever
encounter in its life time, a minimum of twenty years. It
is hoped that this approach will make the WMSCR a very
flexible yet powerful asset to the future NAS. This Test
Data Set may ensure that the WMSCR may beat the WMSC's
longevity record without ever placing restrictions on its
users for the type and amount of data they feel they need.
This, in itself, accomplishes in part one of the goals of
the Brown Book: to improve the FAA's services to the ever-
growing demands of the aviation community, whether they are
commercial airlines, the Military, or even the general

aviation enthusiast.

It is with this in mind that all of the aspects of the Test
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Data Set Analysis as specified in Section 3.5, together with
the proposed verification of the WMSCR using the Test Data
Set as described in Section 4.0 be utilized for the
preparation and review of the actual Test Data Set to be
produced by the WMSCR Contractor. This effort will be under
guidance of the WMSCR SEIC Project Management Office to
ensure that the Contractor's Test Data Set is in accordance
with the intent of this paper. This paper is not meant to
preclude any revisions to either traffic or format
requirements as necessitated by the evolving WMSCR design

and user community.
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RS = Record Separator. Precedes individual records in text.
Absence of RS indicates either last record of cne or more
records, or the text is the WMO Product with no individual
records.

ETX = End of Text character.

NOTE: N is associated with the last byte of the format that
contains the ETX character.

For NOTAM DATA:

VWYV = Catalog Number or Category Code (3-6 Bytes).
Unless otherwise indicated in the following
figures, i.e., assigned to specific bytes.

** CCCCCCCCC = user data, which may be variable up to 9
bytes. Inserted by WMSCR for CNSP, if
message is "D". 1If message is "R", the field
may or may not be present, depending on
source location of the request message.

NOTE: Quotation marks (* ") indicate the actual
characters/numbers used.

"D" = Indicates Data ADU.
"{® = NOTAM Indicator.
"R" = Indicates Reguest ADU.
")® = Request Reply for the WMSCR to relay the NOTAM request
to the CNSP which will be routed back through the
WMSCR, which is responsible for delivery of the NOTAM
to the original requestor.
DATA REQUEST PURSUANT to APPENDIX IV of FAA-E-2764Db.
REQUEST IDENTIFICATION is variable in size to the STX character.
SOH = Start of Header character.
Note: Plus sign (+), indicates convention that if multiple
data records, i.e., reports, are sent, then RS
is used; the ETX is used at the very end of the ADU.
For NADIN 1A Gateway Users:.
"GG" = ICAO priority designator for weather data.
ADDRXXXX = 8-character alpha ICAO address.
FS = File Separator character.
CR-LF-FS = Alignment and end of address delimiter (FS).
ORIGXXXX = 8-character alpha ICAO originator.

CR-LF-STX = Alignment and Start of Text.
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KEY TO CURRENT ADUs:
GENERAL:
Note: All entries are in ASCII.
CATALOG NUMBER = 3, 4, 5, or 6§ bytes.
DDHHMM = Date Time Group: Day, Hour, Minute of current time.
DD = Day (01-31).
HH = Hour (00-23).
MM = Minute (00-59).
CR = Carriage Return.
LF = Line Feed Character.
STX = Start of Text Character.
TTAAil, cccC, YYGGgg = WMO header where:
TT = Data Type (2 alpha characters).

AA = Geographic Designator (2 alpha's).
ii = Bulletin Number (if present, can be from 1 to 2 numerics).

CCCC = Location Identifier (4 alpha's).
YY = Day (01-31).

GG = Hour (00-23).

gg = Minute (00-59).

* Flelds are optional. If absent, header is compressed
accordingly.

SP = Space character.
BBB = Modifier (3 alpha characters).
Valid BBB forms are:
a) RTD - Delayed routine WMO report.

COR - Correction to previous report.
AMD - Amended processed information.

b) RRx - Same as RTD, but see "x" below.
CCx - Same as COR, but see "x™ below.
AAX - Same as AMD, but see "x" below.

X = Alpha characters A through Z, where A is for the
first bulletin after the initial bulletin, B is
for the second bulletin after the initial
bulletin, etc., up to Y. Then, Y is for bulletins
following which a system failure has caused a loss
of the record containing the sequence of character
values used for "x®. 2 is for bulletins prepared
or compiled more than 24 hours after the initial

observation.

Bi = Modifier Count (1 numeric). Bi is subset of BBB only.
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NMAX = Maximum 3700 Bytes for NADIN 1A Users.

VT = Vertical TAB character.

CR-LF-VT-ETX = End of message sequence.

CR-LF = alignment.

For

AKNKAWX®*XX = 8-character Address Indicator from 9020/Host
to WMSCR and/or 8-character Originator from
WMSCR to 9020/Host with 7th and 8th
characters denoting the following type of
data exchange:

NT = NOTAM data

SO = Surface Observation
WS = Sigmet

RQ = Request-Reply

Note: "KNKAWX"XX as defined above is exclusive for data
exchange with FAA ARTCC 9020/Host only. Addressees
Originator for weather products to other domestic and
international users, i.e., AFTN, should be in
accordance with ICAO DOC 8585 and DOC 7910, e.g.,
KNKAYMYX.

Note: 2CXx = Identifier for internal 9020/Host control.
Nx = Sector number for internal 9020/Host control.

APAD Users:
NNN = 3-digit sequence number.
CLLLL = 5-digit catalog number.

SDI(V) = Static Database Information (Variable length string
data). Precedes reports or WMO Header.

CR-CR-LF-RS = Alignment and record separator preceding
reports or bulletion header.

Note: The header beginning with "TTAAii"™ might not be present
for APAD users.
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Byte
b}
3 CATALOG NUMBER
D D
H R
M M
CR CR
LF STX
T T
A
i i+
SP c
c c
c spP
Y Y
G G
9. 9
Sp+ B
B* B4
SP* Bis
CR CR
LF RS
DATA TEXT
CR CR
LF ETX
N

FIGURE A.1-1: SAS GATEWAY and AWP WMO Product ADU



Byte

3 CATALOG NUMBER
D D
B H
X M
CR CR
LF STX
STATION . ID
sP
REPORT TYPE
sP
B. al'
B* SPp*
Bit Sp#
REPORT TEXT
CR CR
N LF ETX

FIGURE

A.1-2:

SAS GATEWAY and AWP

WEATHER REPORT ADU



Byte
1

13

75

v v v v
v SP D
D H H M
M SP Ces Cx#
Cn Cae Ch# Cat
Cit Cat Cit CR
CR LF “p» STX
.! L]
NOTAM DATA
CR CR LF ETX

FIGURE A.1-3:

AWP

NOTAM DATA ADU TO WMSCR




Byte

13

76

v v v
v SP
D H M
M SP Ch# C##
Cw# Cht Che C#
Che Ce# Cue CR
CR Lr “R* STX
w)n

NOTAM REQUEST DATA
CR CR LF ETX

FIGURE A.l1-4:

AWP NOTAM REQUEST ADU TO WMSCR




Byte
1

13
17

77

v v v v
v v SP D
D H H M
M CR CR LF
STX o
NOTAM DATA
CR CR LF RS or ETX+

FIGURE A.l1-5:

AWP NOTAM DATA ADU FROM WMSCR
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78

v v v
v v SP
D B M
M SP Cee Ch%
Can Cha Ch# Cr4
Ca# Cae Che CR
CR LF STX
NOTAM RESPONSE DATA
CR CR LF ETX
A.1-6: AWP NOTAM REQUEST/RESPONSE ADU FROM WMSCR




Byte
1

79

v v v v
v SP D D
H M M
SP Ch# Ct Ch#
Ch* Cae C* Cun
Ch* Cha CR CR
LF wpw STX b
NOTAM DATA
CR CR LF ETX

FIGURE

A.1-7:

SAS GATEWAY NOTAM

DATA ADU TO WMSCR




Byte

80

v v v v
A\ SP
H H M M
SP Cee Cat Ch#
Ch# Ce# Ces Cr%
Cre Ca# CR CR
LF "R" STX "y
NOTAM REQUEST DATA
CR CR LF ETX

FIGURE A.l-8:

SAS GATEWAY NOTAM REQUEST ADU TO WMSCR
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Byte
1 v v v v
v sp D D
H H M M
CR CR LF STX
I!l
NOTAM DATA
N CR CR LF RS or ETX+

FIGURE A.1-9: SAS GATEWAY NOTAM DATA ADU FROM WMSCR



Byte

FIGURE A.1-10:

v v v v

v SP D

)| H M M
SP Cae Ch# Ckt

Ch& Che [of 2 ] Ch%

Cae Ce CR CR
LF STX

NOTAM RESPONSE DATA

CR CR LF ETX

SAS GATEWAY NOTAM REQUEST/RESPONSE ADU FROM

WMSCR




Byte

13
17
21
25

83

REQUEST IDENTIFICATION

DATA  REQUEST

CR

CR LF ETX

FIGURE A.1l-11:

SAS GATEWAY and AWP DATA REQUEST ADU
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Byte
1
5
9 CoPY OF
13 REQUEST IDENTIFICATION
17
21
25
COPY OF
DATA REQUEST
ERROR
RESPONSE TEXT
N CR CR LF ETX

FIGURE A.1-12: SAS GATEWAY and AWP DATA REQUEST REJECT ADU



Byte
1

13
17
21
25
29
33

NMAX

FIGURE A.1-13:

85

SOH "GG" SP
ADDRXXXX
CR LF FS D
D H H M
M SP
ORIGXXXX
CR LF
STX T T A
A i i» SP
cccee
SP Y Y G
G - g SP*
B+ B B Bi*
CR LFr
TEXT
CR LF vT ETX

NADIN 1A USERS WMO ALPHANUMERIC PRODUCT ADU




Byte

13
17
21
25
29
33

NMAX

FIGURE A.1-14:

86

SOR "GG" SP
ADDRXXXX
CR Lr Fs
H H
X SP
ORIGXXXX
CR LF
STX
TEXT
CR LF vT ETX

NADIN 1A USERS WEATHER and NOTAM REPORT ADU

WMSCR

TO
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Byte
1 SOH "GG" £ 4
5
ADDRXXXX
9
13 CR LF FS
17 H H M
21 M sP
25 ORIGXXXX
29 CR LF
33 STX
TEXT
CR LF RS or +
NMAX CR LF vT ETX
FIGURE A.1-15: NADIN 1A USERS WEATHER and NOTAM REPORT ADU

FROM WMSCR




Byte
1 SOH "GG" SP
5
"KNKAWXRQ"
9
13 CR LF FS
17 D H H M
21 M SP
25 ORIGXXXX
29 CR LF
33 STX "zct Xx
Nx SP
DATA
REQUEST
NMAX CR LF vT ETX

FIGURE A.1-16: NADIN 1A USERS(9020/BOST) DATA REQUEST ADU TO
WMSCR
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Byte
1 SOH “GG" SP
L]
ADDRXXXX
9
13 CR LF FS
17 H H M
21 M sP
25 "KNKAWXRQ"
29 CR LF
33 8TX "zc" Xx
Nx SP
ERROR RESPONSE
TEXT
NMAX CR LF vT ETX

FIGURE A.1-17: NADIN 1A USERS(9020/HOST) REQUEST REJECT ADU



Byte
1

90

SOH NNN
CLLLL
STX SDI (V) D
D H H M
M CR CR LF
RS T T A
A i is SP
cecee
SP Y Y G
G 9 g SP#
B#* B* B* Bi#*
CR CR LF
TEXT
CR R LF RS or ETX
FIGURE A.1-18: APAD USERS WMO ALPHANUMERIC PRODUCT ADU




APPENDIX B

END STATE USER DATA FORMATS TO BE SUPPORTED BY WMSCR

91



92

KEY TO END STATE ADUs:
GENERAL:
Note: All entries are in ASCII, except bytes 11-16 each contain
two binary coded decimal (BCD) numbers in bits 1-4 and 5-8 of the
respective bytes.
TTAALii, CCCC = Portion of WMO header where:
TT = Data Type (2 alpha characters).
AA = Geographic Designator (2 alpha's).
ii = Bulletin Number (if present, can be from 1 to 2 numerics).
CCCC = location Identifier (4 alpha's).

DDHHMM = Date Time Group, in BCD: Day, Hour, Minute of current
time.

DD = Day (01-31).
HH = Hour (00-23).
MM = Minute (00-59).

SP = Space character.

VERSION: Consists of the BCD MODIFIER AND COUNT, McCcCC.
- Normal

- Amended

- Corrected
- Retarded

MODIFIER, M:

WN O

M is in BCD format.

COUNT, CCC: Incremental count of the modifications; 3 BCD
numerics.

MODE: 3 numerics.

SUBMODE: 3 numerics.

000C: Originator ldentification, 4 alphas.

Station ID: Station Identification, 3-6 alphanumerics.
Report Type: 2-4 alphanumerics.

144 : Corresponds to the TYPE portion of the FORMAT/TYPE used
to identify the Application Data Unit (ADU).

STX = Start of Text character.

RS = Record Separator. Precedes individual records in text.
Absence of RS indicates either last record of one or more
records, or the text is the WMO Product with no individual
records.

ETX = End of Text character.
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"RS or ETX", indicates convention that if multiple data

Note:
records, i.e., reports, are sent, then RS is used; the
ETX is used at the very end of the ADU.

Note: N-1 is associated with the next to last byte of the

format that contains the ETX character.

DATA REQUEST PURSUANT to APPENDIX IV of FAA-E-2764Db.
REQUEST IDENTIFICATION is variable in size to the STX character.
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Table B.1-1: Format/Type Byte Codes

FORMAT FORMAT TYPE AND CODE:

CODE WMO FCM REPORT NOTAM
DATA 1110 1000 1001 1011 1111
EXCHANGE
DATA 1101 1000 1001 1011 1111
REQUEST
DATA 1011 1000 1001 1011 1111
RESPONSE
REQUEST 1111 1010 INVALID REQUEST
REJECT 1000 DATA UNAVAILABLE




Table

B.1-2:

95

Format/Type Byte Combinations

VALID FORMAT/TYPE BYTE CODES:

DATA
EXCHANGE

DATA
REQUEST

DATA
RESPONSE

REQUEST
REJECT

FORMAT/TYPE

11101000
11101001
11101011
11101111

11011000
11011001
11011011
11011111

10111000
10111001
10111011
10111111

11111010
11111000

WMO
FCM
REPORT
NOTAM

WMO
FCM
REPORT
NOTAM

WMO
FCM
REPORT
NOTAM

INVALID REQUEST
DATA UNAVAILABLE
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Table B.1-3: Universal Product Identifier (UPI) and
Universal Report Identifier (URI) Description
IDENTIFIER TYPE UPI/URI
BYTES FIELD
WMO FCM REPORT
UPI UPI URI
1-6 TTAALL Mode/ Station| FIELD 1
Submode iD
7-10 cccce 0000 Report FIELD 2
Type
FIELD 3
11-13 DDHHMM DDHHMM DDHHMM DATE TIME
14 SP SP SP FIELD 4
: FIELD 5
15-16 MCCC MCCC MCCC VERSION
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Byte
1 1110##4#

9 UPI or URI
11
13

15

17 STX

DATA

N-1 RS or ETX

FIGURE B.1-1: END STATE Data Exchange Product ADU
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Byte
1 1101###4
REQUEST 1D
STX
DATA
REQUEST
N-1 ETX

FIGURE B.1l-2: END STATE Data Request ADU
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Byte
1 1011####
REQUEST ID
STX
DATA
REQUEST
REJECT
CODE
(ERROR RESPONSE TEXT)
N-1 ETX

FIGURE B.1-3: END STATE Data Request Reject ADU
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Byte
1 1111####%
REQUEST ID
UPI or URI
STX
DATA
N-1 RS or ETX

FIGURE B.1-4: END STATE Data Request Response ADU
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APPENDIX D

WMSC CIRCUITS
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107

WMSC CIRCUIT USER TELCO CIRCUIT NUMBER NOTES
102 FSDPS-1 GD34175 Port C
103 FSDPS-1 GD34176 Port A
104 FSDPS-1 GD34176 Port B
105 NADIN 1A GD56865
106 NADIN 1A GD56822
107 CWSU FAC 6521 *
108 CWSU FAC 6520 *
109 CWSU FAC 6523 *
110 CWSU FAC 6522 *
111 IVRS 523-5049 NOT IN END STATE
112 IVRS FDEA915532 NOT IN END STATE
114 KWBC 90488-601 NWSTG IN END STATE
115 KWBC 90488-605 NWSTG IN END STATE
116 FSDPS-1 GD34175 Port A
117 FSDPS-1 GD34174 Port D
118 FSDPS-1 GD25832



WM

119

130

132

134

135

136

137

138

139

140

141

142

143

148

149

151

IRCUIT

FSDPS-1
FSDPS-1
KAWN
ATA/VWest
ATA/East
E-Systems
ALASCOM
FLW/CTRL
McCLEAN
LSAS
LSAS
LSAS
LSAS
FED/EX
ARINC

DELTA AL

i08

GD34174 Port A

75DDJ020007 Port B

AFC 562

GD90073

GD90070

GD90087

FAC 6550

FAC 6519 TMP IN END STATE

WUW14263

FAC 6501

FAC 6502

FAC 6503

FAC 6504

FDEC 565506

FDEC 23629

FDEA 468552



WM

153

154

155

160

161

163

164

165

166

167

168

169

170

171

172

173

174

175

176

IRCUTT

ER T
REPUBL AL FDEC 92212
UNITED AL FDEC 559200
WESTRN AL FDET 6560
LSAS FAC 6505
LSAS FAC 6506
LSAS FAC 6508
LSAS FAC 6509
LSAS FAC 6510
LSAS FAC 6511
LSAS FAC 6512
LSAS FAC 6513
LSAS FAC 6514
LSAS FAC 6515
LSAS FAC 6516
LSAS FAC 6517
LSAS FAC 6518
LSAS/ALSK  FAC 6550
LSAS/NWS FAC 6550
CNSP FAC 812

109

IT

TE



177

178

179

181

182

183

184

185

186

* The CWSU function will be taken over by CFMWP (MWP)

IR

ER

NSSFC

AWANS

MITRE

FSDPS-1

DUATS

SITA

DUATS

NGOVT

DUATS

110

85FDDM010002

90488-607

GD90080

FAC 6524

RESERVED

FDEC 646505

RESERVED

604

RESERVED

NOT IN END STATE
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WMSCR END STATE TRAFFIC ESTIMATES
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Tt Coom Qe Srv
8A-& internations! Aeference Version)

o, 0 0 0 0 1 1 1 1
o, 0 [} 1 1 0 0 1 1
o, 0 1 o 1 0 1 [ [
o, b, o, b, 0 1 2 3 4 s s ?
[} 0 0 0 0 ML | TG | oP 0 a ’ N »
0 [ 0 1 1 TC, | OC i 1 A Q » Q
S0
0 0 1 0 F] TC: | DC: “® 2 ] R ) r
[ 27 ]
[] [1] 1 [ 3 TCy 0Cy M 3 [4 [ ¢ s
[ a2
0 1 [ [ r TCs | OCs | B ) ) T d t
son Q@
0 1 0 1 ] TCs | TCo . s € v P .
[ o] ]
[) ] 1 '} ] TCe | TC» Y [ ¥ v 1 v
(o) S
i 1 i bj BEL TCe ® 7 [] w ’ w
1 [} 0 0 | ¢ F& | CAN | ] N X » x
1 ° 0 1 N kT, "B [ N i Y i Y
1 [ 1 0 10 5.6 SUs . J z i 2
1 0 1 1 " FEs | ESC + : 3 ] . (
1 1 0 0 12 ft. 64 @ < t \ [ ]
” (. ]
1 1 () 1 13 FEs 15; - - ™ ] ) ]
[ -] [ ]
i 1 = =
1 0 e $0 [ . > N ® " °
1 1 1 1 % | & | [ 7 7 [ - ° oEL
NOTES

Note 1.~ The formet effectors s intended for equipment
which honzonts! and verticsl movements sre sffected separetely.
¥ squpment requires the action of CARRIAGE AETURN © be
combdined with 8 vertical movernent. the formet effector for thet
vertical movement may be vsed to effect the combined movernent
Use of FE 2 for 8 combined CA and LF ope is not sBowed for
’ onel on on AFS ks

Nots 2 — The symbol L] does not designete the currency of &
specilic country.

Note X Position /14 i weed for graphic cherscter
= (OVERLINE], the grephicsl rmpresentation of which mey very
according to netione! use 10 represent (TR DE] or another diacriticel

wgn provided thet there s no nisk of confusion with snother
Praphic cherscter inchsted in the tedle.

Note €. — The graphic chersciers m positions 2/2. 2/7, /12 end
£/74 Aave respectrvely the significence of OUOTATION MARK
APOSTROPHE, COMMA and UPWAARD ARROW HEAD, however,
these cherscters oke on the sgnificance of the decritical sipgme
DIAERESES, ACUTE ACCENT, CEDRLLA and CIRCUMFLEX ACCENT
when they sre preceded or followed by the BACKSPACE cherscter
o).

Note &~ When graphicsl rpresentation of the control
characters of the J-unit coded cherecier set is reQuired X is
pormussidie 10 wse the symbols specilied in Internationsl
Orpenvretion for Standerdization (SO} Standerd 20471975




