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I. Introduction

With the launch of GOES-D in August, 1980 the first VAS instrument will be
placed in geosynchronous orbit. A new opportunity for timely ocbservation and
analysis of -short lived weather phenomena will become available. Full utility
of the VAS data will be realized through assimilation with other available
satellite and ground based data sources (conventional weather, VISSR, TIROS-N,
rqdar, numerical model outputs). The data collection, énalysis, and synthesis
will be aimned at generating in near real time as complete and consistent a four
dimensional description of the atmospheric state as possible. Achieving the goal
of the VAS program, to better wunderstand and predict short lived weather
phenonena, will require atmospheric data with a spatial scale fine enough ’to
resolve severe weather activity (tens of kilometers) as well as observations
frequent enough to determine rates of change in relevant atmospheric paraneters

(half hourly).

The Space Science and Engineering Center has designed and is btuilding a data

processing system that will satisfy the needs of researchers trying to achieve
L

that goal. This system will be completed by August, 1980. It is an outgrowth of

the MHcIDAS (Han?conputer Interactive Data Access System) and, indeed, contains

hardware components from that system.

The HcIDAS system was created five years ago to cope with the avalanche of
satellite and ground based data available to the meteorological comnunity. The
design specifications required quality performance in five areas. They are: (1)

) the system nust be quantitative so that available resolution of the data is

neither lost nor distorted through acquisition, displéy, or analysis, (2) the
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data must be accessible in a timely fashion, (3) the wuser nust be able to
isolate the important data in a fast and efficient fashion, (4) the system nmust
be capable of complex analysis on the preferred data upon user conmand, and ()
the system nust be highly flexible in response to changing research requiresents
and yet it must be able to perform routine data processing tasks related to the
neasurenent of atmospheric parameters. Those desiqn specifications still serve
as the measure of performance which the VAS processing subsystem of the McIDAS -

nust aspire to.

This report summarizes the overall system zarchitecture and describes the "major
hardware subsystems. While the emphasis here is on the hgrduare description, it
is imperative that the reader understand that the software gives the system its
capability. Therefore a section giving a brief description of the software has

also been added.

I1. The VAS Data Processing System Architecture

fAs ideﬂtified in our proposal of April, 1977, the VAS system architecture is
designed to perform three types of processing activities, (1) data base
aquisition/data handling, (2) applications processing, and (3) user

communications.

Data base management implies that the systenm must accept enormous quantities of
data from a variety of sources (teletype data, satellite data, radar data, data

from an archive ...), preprocess it to intelligible formats, and organize it for

easy access. Applications processing refers to the computational capability for
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specific applications that the systen ﬁust provide. User comnunications must be
handled by the system in such a way that large volunes of data“can bedv
scrutinized rapidly and compacted in small volumes of infornatiqn with the man
interacting gfficiently via his keyboard and joystick cursor. All of this must
happen in near real time, so that the meteorologist can keep up with the
weather. The McIDAS system accomplishes the first twc activities with several
nidicomputers connected together in a wideband communications network; the last
activity is performed by nicroprocessors with local storage interacting with a

display systen.

Figure 1 shows the UV system which performs these activities. Three GOES
antennae receive data froﬂ two VISSRs and VAS. Two VHF antennae track TIROS-N
and NOAA-4 during passes over HNadison, WI. Dial up 4800 baud lines enable
acquistion of numerical modelling results from computing faciliies at MNCAR and
NHC. Dedicated 9400 baud lines connect McIDAS with GSFC and Wallops to allow
data set transfer and VAS spacecraft communications respectively. Conventional
weather information is received fron‘the FAA 604 line and from dial up links to
the Veather Bureau Remote Radar stations. These five antennae and six phone

lines give access to the meteorological data.

Three video cassette recorders archive the high volume data from the three GOES.
This arﬁhival occurs even when the computing facility is downj the recorders
stand alone from the central processing units (CPU). One video cassette player
perforns the playback duties when archived GOES data is requested. Four

mragnetic tépe units archive the remaining data, raw and processed.

A total of six microprocessors accosplish part of the TIROS and GOES data
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preprocessing. The remainder of the pfeprocessing is comnpleted in the two data
base #anagement CFUs. These two data base managers (DEM) with their attached
large disk storage space act as the librarian for the rest of the systemn; the

data coliection and handling occurs here.

Five CPUs with attached disk storage épace perfora the applications
processing. Three are dedicated to the VAS progras for TIROS-N and VISSR data
processing, VAS data processing, and nesoscale da£a' set assimilation; the
resaining two support other programs within the SSEC, the UV Heteorology
departnent,'and the Institute for Eﬁvironnental Studies (IES). Data sets are
transferred back and forth between the applications processdrs (AF) and the DEHs
via the wideband comnunications link (WCL). The WCL enables any AP to view the
DBMs as a local disk with enormous capacity; it perforss rapid transfer of large

volunes of data.

: Tep user terminals provide the mechanism for man interaction with the data; an
eleventh terminal allows the system operator to exercise inage quality control.
User cowmmunication from any local wuser terminal with a selected AP can be
accomplished for scheduled times through the Terminal Communicztions Switch.

Renote usé; terminals at NESS, Kansas City and UW, Milwaukee cosmunicate with =
fixed AP via 9600 baud phone lines. The wuser terminals can display images,
overlay graphics, display alphanumeric results, and enable interaction with the

data through the keyboard and joystick.

This data processing facility will support the UW VAS Diemonstration.
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II1I. The Receiving Systens

A) The VAS Receiving Systen

The GOES recéiviﬁg system captures the signal, deciphers the bit stream, and
feeds digital radiance values to the data base managesent system. Three GOES
antennae will point at the east and west VISSEs and at VAS. A description of
the VAS receiving <system follows: the VISSR systens are simnilar. The VAS
anéenna consists of a 24 foot dish and feed point receiving electronics that
perforn the siqnal reception, amplification), and downconversion of the 1.75 Mbps
stretched VAS data. It is located on the sixteenth floor roof of the SSEC
building. On the sixth floor in the McIDAS facility room, the PSK dewrodulator
decodes the serial bit stfean and feeds it into the bit‘synthroﬁizbr;'”ﬁﬁith"‘fﬁ"
turn provides the data and data clock for the frawe synchronizer. fhe frane
synchronizer detects PN sequence and sync'uords, derandonizes the data bits; and
geperates sector ID, boundary, and frane code. The data is now ready fdr
distribution to the video cassette archive and the VAS data preprocessor (VIF).

Figure 2 sﬁnnarizes this part of the VAS data chain.

The VDP averages the VAS dwell sounding nultiple scans for signal to noise
enhancenent. It consists of four parts. They are the control microprocessor,
the buffer memory, the datz acquisition and veétor averager, and the DHMA link te
the host conmputer. The control microprocessor, an Intel 8086 146 Lit
microcomputer, orchestrates tﬂe preprocessing. The buf%er nenory, 64 Kbytes of
RAM, holds the partial averages generated during the dwell sounding siqnal to
noise enhancenent. The vector averaging card accomplishes the scan line

averaging on the fly by taking (1/N) x (new data) + (1 - 1/N) % (previous
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average). Figure 3 shows a schematic drawing of this. The DHA link perforas the
data transfer to the host computer. For VAS nultispectral imaging no averaging

is required, so the VIP feeds the data into the host computer directly.

B) The TIROS Recéiving Systenm
The TIROS-N data acquisition system zllows direct readout and preprocessing of
TIROS-N (and NOAA-4) satellite sounding data. Two UHF antennae located on the
roof of the SSEC building receive,-in real time, the Direct Sounder Eroadcast
signal while the polar orbitiﬁg satellite is within line of sight of Madisan,
WI. These antennae are controlled by the antenna control .nicruprocessor which
contains wupdated orbit information and sends out azimuth and elevation data to
the antenna position controller to point the antennae toward the satellite as it
noves through the sky. The main microprocessor 1is programmed to ingest,
collect, and archive the incoming data. These preprocessed data are transmitted
ditectly to the McIDAS facility room to be stored on disk with other
contenporary data. Archival is accomplished by a .9-track nagnetic tape unit
controlled by the mwain wsicroprocessor. Figure 4 is @ block disgram of the

hardware confijquration.
€) The Radar Receiving‘Systen

The FM radar system receives the radar echo sianals from National Weather

Service stations and creates digitized images suitable for use on McIDAS (see

Figure 5). An auto-dialer is usad to czll the desired staticn, equipped with =
Veather Bureau Remote Radar transmitier. Once dialing is conplete, the ingest

hardware proceeds to digitize the incoming signal. The images are digitized to
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é4 brightness levels and are about 400 pixels wide by B00 lines long.
Determination of whether the digitized data is actually the radar signal or sone

other signal (e.g. busy, ringing) is accomplished in the software.

IV. The Videocassette Archive

The videocassette archive system was developed at SSEC to record high-speed data
from the GOES series of satellites. The VISSR data from GOES are received at =
rate of 1.7472 MBS and are continuous for 18 minutes. This aﬁount of data,
representing full hemispheric coverage, uses 200 neqabytes of disk. VAS data
volunes will be comparable. The wuse of an adapted video recorder is
particularly advantageous.since video recorders have high bandwidths znd long
recording times.

The actual recording system consists of a record unit and @ blayback unit,
théreby allowing simultaneous recording and playback of GOES data. The record
unit (Figqure &) consists of a modified SONY V0-2800 recorder and an associated
electronics drawer. The recorder can record nodes A, AA, and B of a GOES
spacecraft as well as data transcribing off a prerecorded GOES data cassette.
Data format is the stretched VISSR bit strean from either a frane sync or
directly from a S/0BE. Correct data node is .autoﬂatically selected by the
electronics drawer. The recorder transport 1is controlled by the sate}l%te
signal. Fresence of sector start pulses places the recorder in the record aode
by threading the tape. The unit waits in pause mode until reception of frase
code, indicating actual picture transmission; then the pinch roller engages and

data is recorded on tape. Abcsence of frame code disengages the pinch roller,
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N

while absence of sector start pulses causes the tape to be unthreaded, thereby

preventing excessive tape wear between pictures.

A search track is also recorded on an audio track as a mMeans t6 “facilitate
location of a particular data segnment. For a GOES picture, the satellite
identifier, scan number, julian day, hour, and minute adequately describe any
data segment. These data words are separated from the iR documnentation and

recorded as an amplitude nodulated tone on an audio track.:

The playback unit consists of é SONY VF-2000, a bit sync, and an associated
electronics drawer (Figqure 7). The player reconstructs the GOES data to the
same format as stretched VISSR. The player can be used manually or it can be
controlled qith a computer via a standard 300 baud RS-232 asynchronecus line.
ASCII control characters are used for the transport functions. Transgort status
is sent back via the same line. In addition, the search track is decoded and
transforsed into a 1200 baud RS-232 asynchronous line.  In this way aulonaled

control is possible.

Eleven full disc (IR + visible) inages can be stored on a standard 40 minute
cassette, while the newer 75 minute cassettes allow up to 14 images per
cassette.

V. Data Base Management

The MNcIDAS facility will include two Harris /6 midicomputers with 1200 Hhytes

attached disk storage confiqured as Data Base Manmaers (DEM). The VAS
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;
Demonsiration will require two [DBENs for increased capacity and extra

reliability. As seen in Figure 1, the DBMs occupy the central nodes of the
system computer network and provide a common input/output resource to the rest
of the network. Specifically the DBMs: (1) ingest data from two VISSRs (DEBH2),
ingest and reformnat data from VAS (DBM1), store data from TIRDS-N and NOAA-&
(DBM1), receive and record conventional weather data from the FAA 604 line (both
DBNs), dial up and ingest Weather Bureau Remote Radar (WERR) images (DEBH 2); (2)
connunicate with computer facilities at NMC, NCQR, GSFC, and Wallops ;sland;_i%lu_

access data stored on nine track tapes, videocassettes, and large disc drives;

and (4) handle messages and satisfy data requests from the rest of the systen.

Because these are all I/0 intensive tasks, the performance of the IEMs depends
) azinly on the bandwidth and size of their memories. The bandwidth of the Harris
/6 1is 55 ‘Hbits/sec which 1is adequate to meet the combined peak I/0 transfer
rates required of each DEN. The menory size is critical in reducing the
overhead associated with I/0 requestg, and for the Harris /6 it goes up to .75
Hbytes which is sufficient to allow hanéEing of all DEM tasks simultaneously.
The Harris /6 CPU provides rapid inpqt/output and convenient multitashking
capabilities, @ matured aga efficient disk/nanagenent operating systen, and a 24
bit word length which provides adequate memory address capacity and efficient

handling of data in eight-bit or twelve-bit words.

The DBH# (and AFs) in the McIDAS sysien share a common hardware configuration.
The functional distinction between the CPUs is solely in software and peripheral
attachments. Figure B8 provides a detailed block diagram of DEH2. Frinary power
for all equipment in the sysiem is regqulated and scrubbed of voltage transients

by 3 Sola line conditioner. The DEMs will be supplied with about 160 kilowords

e U ——
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of 24 bit memory with error correcting codes, a conplete option pack of “program”
restrict, halt and address trap, an interval timer and a programmers panel.
Input/output to the Harris /A is accomplished with ' the Universal Block
Controller fpr DHA-ing out large records and with a Programmed Input/Output
Controller f;r handling key-ins and single byte transfers (more will be said
about this later). Online storage is done with two 300 Hbyte disks. Offline
storage and program saves are done on 800/1600 BPI tension arm tape drives
(later on they will be done on 6250 BPI tape units). '
The Asynchronous Interface provides asynchronous 16u speed communications.
Devices connected to the .interface afe the console CRT and hardcopy error
logger, the WE404 conventional data broadcast line, local card reader/line

printer lines and the dialer portion of the radar interfacé.

Since the DBMs are the focal point of all data transfers, the comsunications
from one CPU to another has been designed for efficiency and speed.v\ThQS
wideband communications link (WCL) functicns in isocronous format on bit serial
lines and is capable of handling data rates up to 10 Mbits/sec. The direct
connection to each CPU is accomplished through @ Universal Block Controller (a
Harris Corporation INA board), which accomodates block moves and asynchronous
program input/output (i.e. status, command, and data information). Block moves
require CFU overhead at the start and finish of a transfer only, thus allowing
efficient large volume moves. The vital hardware element in this transfer is
the WCL box, which has been designed and built at SSEC. Figure 9 depicts the
functioning WCL. The YCL box has two bidirectional interfaces, the 24 bit

parallel interface Yo the UBC and a serial data and clock interface to another

UCL box. A pair of fifos (first in first out memories) serve to buffer bursts
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in data traffic, either while sending or receiving. Sixteen bits of check sun
are au@onatically generated, transmitted, received, and verified for each data
transfer bounded by two command words. Finally, a direci connand word to status
word link between the two CPUs is provided to facilitate high le;el protocol

interaction.

VI. Applications Processing

The McIDAS facility will have five Harris /& midiconputers configured as
Applications Processors (AF). These Applications Frocessors will perfors the
large arithmetic processing tasks necessary for extracting useful meteorological
paraneters from the collected raw data. Each AP has a local semory of 80 Lkilo
words of 24 bits, floating point hardware, and 140 Hbytes of disk storage.
Local disk storage will accomodate applica;ions software and requested data sets
(transferred from the DENs). Each AF will run in @ time sharing node, thus

being able to serve as many users as conditions warrant.

Each AP will be primarily assignéd to oné major processing fask.” The VAS "AFs

will focus individually on (1) extracting TIROS-N sounding and VISSR wind
fields, (2) producing YAS tenmperature and qoisture fields and determining time
rate of changes in those fields, and (3) assimilating all  available

mneteorological data into data sets deﬁicting the atsospheric state on the

nesoscale.
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) VII. The McIDAS User Terminal

The user terminal is the critcal link between the man and the conputer in the
McIDAS systen. The user terminal concept at SSEC has evolved over several years
and has the qoal of delivering the most effective interaction between the

conputers and the users.

All user terminals are functionally similar; they consist of a set of input and
output devices under the control of a microprocessor. Input devices are the user
keyboard (which enables interaction with the monitor, ferninal dizgnostics, and
the host CPU) and the joysticks (which control cursor position and size or image
colors). Output devices include the 1image display (on which color and/or
) graphics overlays are enabled by the video control), the colorizer (which
enables application of various black and white or color transfornations to the

inage), the CRT (which provides alphanumeric readout for operations or

diagnostic testing), and the line printer (which delivers hard copy output).

The user terminal hardware consists of the electronics necessary to interface to
a CPU, a data storage device capable of holding one or more frames of imagery
and repeating output at video rates to refresh the display, and the several

devices enabling operztor interaction.

Figure 10 shows the user terminal configuration. The control microprocessor is
an Intel B8080A in an SBC 80/10A with SBC 104 memory and I/0 expansion.
Necessary TV timing sigqnals are generated by the TV timing board and are

distributed to the cursor generator, colorizer, and the refresh subsystens.

* Both anzlog disk recorder and solid state memory units have been used for video
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inage storage and dicplay refresh. The analog disk refresh provides a large
nunber of data frames (about 240), but it suffers some loss of fidelity in the
anuplitude information. The solid state refresh provides full digital data
fidelity, the capability to dccess stored images in réndon order,  ard thé“
uriting of .graphics into the refresh memory at @ high rate of speed. However
the cost ﬁer frame of -image data is much highér for available solid state
devices than for the analog disk ib frames of solid state refresh is roughly
equivalent to 600 frames of analog disk refresh). Each pair of images has an
associated graphics frame with up to 3 different colored lines. Full correlated'
enhancement in pseudo-color is accosplished with the 12 bit enhancement option
to the colqrizer board. Images from either the analog diék refresh or the solid
statg refresh are enhanced and colored by the identical process. Since the
colorizer-enhancer is a digital process, its effects are fully reproducible.
The 12 bit version of the colorizer electronics allows conﬁination of two 6-bit
inages by any algorithm which 1is a function of the amplitude of the picture

elements of the two individual images; that is to say, that a new image can be

~

generated by multiplying image A by image B, by subtracting thes, or by using
any other linear or non-linear algorithm. This capability is expected to be

useful for doing multi-spectral analysis.

The cursor can be moved about the screen by the operator with no apparent time
lag using one of the joysticks. The cursor can be a dot, a cross, or a

rectangle -- the dimensions of which can be determined at will by the operator.

The 1link between terminal and computer is flexible. The rate of communication
can be fron a modest 9600 baud to a 614 Kbaud serial link. The format down this

link is designed to allow for easy expansion by specification of new destination
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codes. This flexibility is enhanced by the wuse of @ microprocessor io

orchestrate the terminal activities.

VIII. Ground Conmunication with GSFC and Wallops

Comnunication between the VAS processing system at Wisconsin, the VAS system at
65FC, and the S/DB at Wallops will be accomplished via @ 9400 baud full duplex
syﬁchronous line u;ing the ADCCP (Advanced Data Communications Control
Procedures) protocol. Two identical communications interface units will be
operating . between SSEC’s DENs and the renote CFUs (i.e. one to the SD/E and one

to GSFC). Figure 11 shows a block diagram of such a.unit.

All contro; is via an Intel B80B0A nwicroprocessor. Two hardware-softuare
communications submodules are employed in each unit. One wmodule controlsv
comnunications to and from the remote site via modem using @ subset of the ADCCF
prétocol, the other module controls communications to and from SSEC’s DBM wusing

=\

a subset of the Bisync protocol.

ADCCP 1/0 is accomplished under DHA (Direct Hemory Access) control wusing an
Intel 8273 SDLC/HDLC protocol controller chip. This device provides bit level
and checksum procedures identical to ADCCP with speeds up to &0 Kbaud. Up to 8
input and 8 output buffers may be stored in the 14k RAM, with maxinus buffer
size being 1k bytes. Bisync 1/0 is accomplished using @ SSEC developed psuedo
Bisync transceiver board. This board contains two 1k biported RAM buffers

allowing 8080 "ping pon3ing” between the board’s transmitter and receiver.

Although Bisync is a half duplex protocol, no speed deqradation will occur at
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the ADCCP end because the Bisync module can be driven at up to 600 Kbaud.

Buffer 4transfers between the ADCCF and Bisync modules will be via DMA menory to
nenory transfers with the 8080 doing protocol control nbdifications. 8089

software is stored in 4k ROM and 1k RAN is provided for 8080 scratch pad newory.

IX. The McIDAS Software

While this report summarizes the hardware components of the VAS subsystea of the
HcIDAS, it must be emphasized that the largest part of this system is software.

Therefore @ brief summary of the operations and applications software follows.

) The NcIDAS software consists of approximately 400 applications nodules and a i
flexible operator conmand structuré (operating in a slightly modified Harris |
Disk Management System). The DMS operating system is almost ideally suited to
thé kind of .data processing which HcIDAS is designed to perform. It provides
rapid inpu{/output to the digital disks where all of the modules are norsally
stored, and it provides an efficient nultitasking capability which allows the
systen to ingest satellite, teletype, radar, or other data at the same time that
it supports data requests fron one or more users independently with little or no

apparent conflict. Applications software modules are kept swmall, so that =

ninimum amount of computer core is occupied by operating programs, and a maximunm

anount iz available for data.
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‘A) Operating Software

The operating, housekeeping, and applications software resident in the computers
nornally occupies approximately 25,000 words of core space, although this nuwmber

nay vary for special applications. The command language available to the

operator has bteen designed to exploit the-'nodularity of the applications
software so as -to provide maximum flexibility to the operator in assembling
nodules to meet his specialized data processing needs. With some exceptions,
the operator is.free to assenble modules in any order he desires to Mmove,
nbdify, analyze, or display data. The command structure allows the operator to
assenble and designate ﬁacro conﬁands (a series of lower order conmands) in
order to improve the efficiency of repetitive processing procedures. The
operator command systen has been designed to provide the complexity necessary

for truly interactive processing, but to avoid being difficult or complicated.

Operation of the McIDAS control software is shown diagrammatically in Figqure 12.
Operator input, whether by joystick or keyboard, is through the communications
nodule. The operator’s instructions are accusulated ih/ a task message queue
which are processed by the task dispafcher to céll up the chain of applications
programs required to accomplish the operator’s wishes. The operator also

controls all of the visual effects of the display through the video control

nodule.
B) Applications Software

The applications software consists of nany task oriented modules. Much of the

VAS prograsm will be occupied with the generation of more modules to take
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advantase of the unigue VAS capabilities. A brief summary of some of the

already existing modules follows.

Real time image ingest wmodules enable the entry intﬁ the system of tuo
dinensional -data arrays such as satellite images, radar scans, and facsiwmile
charts. These are recorded on digital disks, taﬁes, or display refresh memories
through the inage management modules. Image management also keeps track of the

locations and descriptions of all imaqes under system control.

The exact latitude and longitude of each picture elenent is determnined by the
inage navigation process. A basic module in the image navigation group provides
the capability to transform coordinates from satellite image line and pixel to
latitude and longitude or the inverse., In addition to normal image navigation
functions, this wodule is also used to relate computer-generated graphics or
other information arrays, so that information from different sources can be
- overlaid accurately. For example, geographical or political boundaries, user
sugplied maps, isopleths of meteorological parameters, 4geological data, etc.,

can be overlaid on satellite inages.

The group of modules called "WINDCO" is used to determine the displacenent of
inage elements measured from a series of images. The modules were developed and
are used principally to determine cloud notions, but also have been used to

track gravity waves, storm systems, squall lines, radar echoes, and other

- . ——— B

meteorological phenomena.

Conventional weather information is brought into the system, decoded, and stored

in paraneter/time files by the weather data ingest and nanagement group of

B
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nodules. The weather data analysis group includes a fairly large number of
nodules to conpute streanlines, equivalent potential temperature, vorticity,
divergence, advection, stretch and shear defornations, and wany other derived
paraneters which are then converted into graphics form and displayed on the
video screen.. The graphics modules can produce line drawings or character plots
of any of the basic or deriQed parameters, including upper air soundings, cross
sections, advection plots, and many others. The graphics modules can also
generate filled area images, as well as line drawings, and can write
alphanunerics in_ several 4sty1és and sizes wherever desired on the image. An
associated set of modules provides the capability to color or enhance images or
graphics, to nﬁve or rotate image elements, to provide scintillation, shading,

crosshatching, or other special effects in the displayed image.

A grouing group of TIROS modules allows the operator to manipulate the available
visible, infrared, and microwave data. Vertical temperature and moisture
profiles can be generated at 100 km resolution over & selected region
auionatically and then nanually edited for consistency.  Geopotential heights
(or thickness) and thernal winds (or gradient o; geostrdphic winds) from
analyzed temperature data can be compared against each other to -check for
neteorological consistency. Intercosparisons with radiosonde temperature
profiles and cloud tracked winds are facilitated through remapping of data to

polar orbiting or geastationary reference fratnes.

Host of the VAS software modules will be outarowths of the existing applications
software modules, modified to allow the determination of time rate of change of

relevant meteorological paraseters.
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X. Conclusion

The described VAS hardware and software system will be fuﬁctioning by the summer
of 1980, in preparation for the launch of the first VAS instrument. The VAS
ground processing system will be a part of the lérger McIDAS. It is a flexible
system; it can accomodate adjustwents dictated by extensive testing of VAS
processing techniques (many of which will be developed only rafter ruork pith

- ———

inflight VAS data), and it is capable of expansion to more DEMs, APs, and UTs.

This processing fapility will satisfy the requirements suggested in our proposal
of April, 1977, which states that the VAS system must

1) provide a test facility for evaluation of in orbit VAS performance,

2) serve as a research facility for the development of techniqués for
nesoscale analysis, synthesis, and prediction,

3) provide an archive of all data during the demownstration period, and

4) serve as an operational prototype which can be adapted by NOAA to

provide operational VAS support.




