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I. INTRODUCTION

Voice synthesis technology within the last few years has made tremendous
leaps and bounds in reducing the costs, and increasing the quality and
capabilities of end user oriented systems. Descriptions of these new
systems can be conveniently divided into two categories: text-to-voice
speech (also known as synthetic speech), and phrase concatenation speech
(where words and phrases are linked together to form the speech).

Synthetic speech is obviously the most useful and versatile form of
the current voice synthesis technology, since any text message can be
spoken regardless of format or content.. A person needs only to type in
what is to be spoken, and the voice system will speak it. The drawbacks
to this type of system are a lower speech quality, and a relatively high
mispronounciation rate of names and geographical locations (about 20%).
These systems are frequently described as having a heavy "Swedish" accent.

Phrase concatenation technology on the other hand uses prerecorded
words and/or phrases to produce the speech. This type of voice system has
a predefined vocabulary and thus restricts the type of messages which can
be spoken. Speech quality is very realistic and human sounding, with the
automation aspect only apparent if the phrases or words do not 1ink together
smoothly.

Generally when people think of prerecorded phrases in the phrase
concatenation technology, they think of this system being similar to a
tape recorder. This idea is not true. A tape recorder records sound
waves in an analog format; a voice synthesis system records speech in a
digital format. Only when the voice data is in a digital format can it be
efficiently controlled and manipulated by a computer.

In examining the products currently available on the market, the decision
was made that synthetic voice technology does not have the high quality speech
required for broadcast over NOAA Weather Radio (NWR). Therefore the system
presented in this paper uses the phrase concatention type of technology
for a very high quality, versatile, voice synthesis system.

I1I. CAPABILITIES OF THE SYSTEM
A. Purpose of this Voice Synthesis Project

The purpose of the NWR Voice Synthesis Project is to provide a demonstra-
tion of the current voice synthesis technology. Phase I of this project is
presented in this paper, and provides a complete automation of an hourly
surface aviation observation for broadcast over NWR. Phase I does not
include any functions other than the automation of one surface observation
for one NWR console.



Future phases of this project will provide automation or semi- automation
of other set format products (e.g. hourly roundups or zone forecasts).
Additionally a voice override feature is planned to encompass products
difficult to decode. This override feature will allow the voice synthesis
system to reject an inconsistent product and ask for manual voice input.

B. How It Works

The first task in assembling a systemof this type is defining the phrases
or words you need in the vocabulary. The phrase concatenation voice
system selected for this project provides the capabilities to both record
and speak digital voice data from disk. Thus once the vocabulary is
defined, a simple utility program can record your data onto the disk for
future use.

The technically difficult portion now becomes writing the software to
decode the raw observation data, assemble a voice product and maintain the
product broadcast on NWR. Figure 1 presents the data flow on this voice
synthesis system. Data is initially received from the NWS Automation of
Field Operations and Services (AFOS) communication system into an IBM
PC/XT. The IBM then decodes the data, encodes a voice product and maintains
the product broadcast through an existing NWR console. The signals from
one tape deck are interfaced to the IBM allowing the IBM to simulate and
essentially replace a tape deck in the NWR console.

Figure 1 further depicts the main software modules running on the IBM
PC/XT. Functional descriptions of each module are: :

1. Communication routine. The communication module receives the
1nput data from AFOS and stores these ‘data into a circular memory
buffer. Once a product is completely received, a flag is set alerting
the observation decoder that a new product is ready for decoding.

2. Observation decoder routine. When a new product is received this
module retrieves. the product from the communication routine input
buffer, and simultaneously decodes and encodes a voice product.
After the observation is completely decoded, a program array containing
the voice product phrases is updated for use by the broadcast routine.

3. Broadcast routine. The NWR console alerts this routine to start
the observation broadcast. The proper phrases from the program array
are read from the disk into memory, and spoken. Once the broadcast
is finished, a start signal is transmitted to the next tape deck in
the console cycle sequence.

A11 three of these modules are running simultaneously dn the IBM to ensure
no loss of data or missed broadcast sequences.



C. System Limitations

Phase I of the NWR Voice Synthesis Project in itself is a complete
package, and has no limitations for decoding a single surface observation
if the data is coded properly. If the data is coded wrong, the observa-
tion decoder will attempt-to assemble a reasonable voice product or toss
the entire observation.

Looking at this voice system as a whole and not just Phase I of this
project, a number of limitations do exist in the system. The amount of
vocabulary this system can maintain is limited by the amount of available
disk space. Ten megabytes of disk space translates to about 40 minutes of
speech. Phase I uses about 0.8 megabytes of disk space, so while this is
a limitation it is not severe and can be easily overcome by increasing the
disk size.

Another Timitation common in all computers is the amount of available
memory. An IBM PC is capable of having 640K maximum addressable memory.
The features of this voice system do/could use the following amounts of memory:

observation decoder 10K
broadcast routine 129K
user menu for interaction 10K
recording routine (100 sec.) 401K
TOTAL 550K

The Phase I software uses a slim 139K. Additional capabilities.
useful on the system bring the total to 550K. This leaves 90K for developing
further product decoding routines. Overall the system limitations are not
detrimental to expanded use in the NOAA Weather Radio program, or most
other related applications.



AFOS

N communication

radio

console

S

routine

product“ buffer

observation
decoder

voice product

broadcast

routine

|BM  PC/XT

Figure 1 - Diagram depicts the data flow on the voice synthesis
system, and the software modules running on the IBM.




IITI. SYSTEM ARCHITECTURE
A. Hardware Components

A1l the hardware used in this voice synthesis system consists of
off-the-shelf products. The components are: a standard IBM PC/XT with
monochrome monitor and keyboard, AST Six Pak Plus memory expansion, and a
Vynet V101I/SD/SP voice synthesis board. The total cost of a system is
approximately $6000.

Accessories necessary for system development and helpful in general use
are: a tape deck for recording your phrase speaker, a m1crophone, and an
audio speaker. These items have a total cost of about $300.

B. Software Design

A brief overview of the software design was presented in Figure 1 and
Section IIB (How It Works). This design 1is closely associated with the
IBM system architecture to allow a simulated multi-tasking environment.
The communication routine and the broadcast routine are interrupt driven
to allow the most efficient use of the system resources. Since interrupts
are utilized, the operating system can remain MS-DOS which is the standard
for the IBM PC. If interrupts were not utilized, the timing relationships
between software modules could become a problem as the system develops.
Furthermore no multi-tasking operating system for the IBM PC is currently
a standard, so the software design reflects these facts.

A1l crucial real-time software modules (the communication and broadcast
routines) are device driver level code. The decoder routine is a poll
oriented routine and thus does not interfere with the real-time functions.

The communication routine handles an interrupt upon receipt of a character
and puts this character into a memory buffer. When the product is completely
received, a flag is set containing the location of the start of the product
in the buffer. This design of the communications isolates the receipt of
data from the rest of the system with the only inter-task communication
conducted via the memory buffer and the product receipt flag.

The broadcast routine is very similar in design to the communication
routine. The NWR console provides a signal to an asynchronous communication
adapter to generate the "start of broadcast" interrupt. This interrupt
triggers a transmit routine for speaking the voice product and providing a
"start next tape" signal back to the NWR console when finished. After
broadcast completion the regular polled routines running on the IBM are
resumed. The only inter-task communication is conducted via the program
array containing the voice product phrases. Future developments in this
system will allow execution of the polied routines during the broadcast
periods.

The surface observation decoder is triggered when the product receipt
flag is set. A monitoring routine continually polls this flag until data
is present. Once data is present, a check is done to determine the type

5



of data for starting the proper decoding/encoding function. Currently
only a surface observation decoder is present, but other decoders can
simply be added by writing the decoding/encoding function and including an
entry in the monitoring routine.

Software maintenance and expansion of the system is relatively easy
because the static functions (the communication and broadcast routines)
are separated from the more dynamically oriented polled routines. Once
this system is fully developed, changes should only need to occur in the
polled routines. Furthermore the device drivers are the more technically
difficult and hardest to change of the software routines, since they are
written in assembly language. The -polled routines, on the other hand, are
written in a higher 1evel language (i.e. €) enabling easier changes and access.

Additional details on the software can be found in section V (Soft-
ware Documentation).

IV. USERS' GUIDE

The voice synthesis system is a prototype system and has been designed
so that a user can easily determine if the system is operating properly.
Three "windows" have been given the user to allow system monitoring.
These "windows" are:

1. A1l data coming into the system are echoed on the screen with the
header "Product is:". This "window" allows the user to determine if
the communication task and decoder routine are working properly.

efore transmitting a product, the message appears "now transmit-
"ing" on the screen. When the broadcast is done the message appears
"done transmitting". These messages allow the user to determine if
the broadcast routine is working properly. Additionally the user can
turn on a NWR receiver when the "now transmitting" message appears to
hear the broadcast.

3. When the system is neither decoding a product nor broadcasting a .
product the keyboard is functional. If the user hits any keyboard
key a character will be echoed to the screen. This Tlast window
insures the product receipt monitor and decoder routines are running.

If any of these "windows" fails to work the system is down and startup
procedures need to be executed.

A. System Startup Procedures
The system is extremely easy to start, and can be done by two methods:

1. If the power is off, turn the power on. A red toggle power
switch is located on the right rear side of the CPU box.

2. If the power is already on enter !AUTOEXEC and the system will
come up. ‘



When the system has come up properly, a "System up" message will be
displayed.

B. System Shutdown Procedures
System shutdown can be done by two methods depending on the circumstances:

1. 1If the system appears to be working properly, simultaneously type
the CTRL and C keys to get a "System down" message.

2. If the "windows" indicate a system crash, turn the power off.
C. If Disaster Strikes

Since this voice synthesis system is of a prototype nature, the
possibility exists for the system not to work properly. If this occurs
and you can not get the system up, turn the IBM PC/XT power switch off
then remove the IBM from the radio console sequencer.

D. Error Messages

When the system is being started, an initialization process occurs
before the "System up" message appears. Errors can be encountered during
this initialization which will abort the system from coming up. Before
aborting, an error message will be displayed providing enough details for
interpretation by a person familiar with the system.

Other less serious errors can occur in the surface observation decod1ng
routine. These errors display the message "observation not decoded #",1
where # is a code for the type of error. These codes are:

observation not an SA or RS
invalid/old observation time
bad wx phenomena (freezing ?)
bad wx phenomena (ice ?)

bad wx phenomena (blowing ?)
bad wx phenomena (ground ?)
unknown wx phenomena

bad visibility (sixteenths)
bad visibility (eigths)

10 visibility coded improperly
11 wind coded ijmproperly

12 air temperature beyond limits
13 dewpoint beyond limits

WOONOYOL = WM

If these errors occur the correction (COR) observation, which should
be issued, will correct the problem and properly update the voice product.



V. SOFTWARE DOCUMENTATION
A. Radiol.c

Radiol is the main program used to generate the voice product for broad-
cast over the NWR console. This program initializes the system and contains
monitoring routines for decoding products and processing keyboard input.
The following functions are contained in this file:

main Toadidx saodec extend

intensity Ttg fill missing
templd rh vpbelo vpabov

alpha parse unparse loadpgm
fatal stragmv inc dec

Radiol uses "include" files which contain the parameter definitions,
external variable declarations and the Lattice default paramters. These
files are: define.c, extern.c, stdio.h and ctype.h.



r"odi\’ol,c;

S# date: May 1983
version: 1.8 .
by: Glen W. Sampson, NWS WRH DATAC

Furpose:

This program is designed to automate the hourly surface aviation
observation for NOAA Westher Radio. Data is received directly from
SF0E, decoded and encoded into & voice product and broadcast through
the NER console.

Exits:
Errors can halt the execution of this program during the initializa-
tion phass. These error messages fit into the following categories:
1. unable to open a file:
2. unable to read from a file;
. and, device drivers or proper hardware not installed.
Once the program is running, no fatal errors should occur.

Creatsd bv:
IVersion 2,14 of Lattice ©C, Version 2.10 of Link)
Cxlcl radiol —mD
Crleld radiol -—v
Lxlink cd radiol mface func transmit, radiol, nul, lcmd lcd

*/

#include '"define.c" /¥ get the #define parameters %/
#include "extern.c! /% ,..and the extern types #*/
#include "stdio.h" /% ...and the standard I/0 file */
#Finclude "ctype.h” /% char manipulations */

main ()

>

/¥ define the variables #/

char s02@073; /¥ general purpose string variable %/
char cj /¥ general purpose char variable */
char inc (), dec(), getchr () /¥ functions retwning chars %/

char #gehtml (3 F¥ function returning a pointer */
int fodsaog /% sao volice data file descriptor */
imkt +dg /% general file descriptor #/

int status; /% Vynet status retrieval word */

int i, Jj /¥ general purpose counter */

¥ dinitialize Vynet hnardware/software %/
if (ChikDrvi{) '= @) {
printt ("Vynet driver is not installed\n");
it ()
if ((status = Init(@)) == NO_HARDWARE) {
printt {"unable to initialize hardware\n")}
exit ()

X1}

}
/% catalog voice index files #/

if ((fdsao = Dopen (B, "sao_wvd.idx")! == ERROR)
fatal {(Munable to open SA0_VD.IDX\n"):

/% read in the data (trim the phrase number) =/
if {loadidx (&obsl®Ol.sa_high, saophr, fdsao))

9



Dol

FE oopen the actual
( (fodsap =

if

ose

fatal {("unable to read S5A0_VD.IDANN");
{(felsaol s

voice data file #*/
Dopen (@, "sao_wvd.phs")) ERRORS
fatal ("unable Lo open SAO_VD.PHSAM") 3

FE close File #/

F¥ initialize voice data buffers */
ptrl = getml (AS5341) /¥ bk WL #/
ptrd = getml (&35361) 3 FE bt #2 (&4ED) #/
/% put headsrs in the data buffers */
for (i o= By i < 73 i++) {
phtrllil = headserlil;
phr2Lil = headeriil;
'J‘v.
F¥ restore the pravious program %/
it ({fd = Dopen(@, "pgmfile")) == ERROR
tatal ("unable to open FEMFILENn");
if (Dread(fd, (unsigned) (pagmpher+1l) #* 8, &pgmidll == ERROR}
fatal ("unable to read FEMFILENN");
for (i = B3 pgmbil.pg_+ad '= —1l3 i1++); A% Find pgm esnd *®/
oldalt = pgmlil.pg_highy /% restorse past alt %/
minmax = pgmlil.pg_laws /¥ restore min/max %/
Dolosedfd) s /¥ close file #/
/4 dinitialize comms port(s) and enable interruphs %/
satoom (@, 1351 /% setup the comms ports
setcom(l, 131y ;
satread (Mbof D1, &bhut Dmanbufd) /¥ snabhle interrupbts %/
saktatalt ()} ¥ int to MER con #/
prodflg = @ /% init flags #/
for (1 = @5 i < 2F3 i)
prints ("\m")y
printf ("Bystem wp\n®ii
/¥ processing loop to control %/

placop: .
¥ decode products %/
if tprodflgy <

prodtlg——:
printf ("\nuvnProduch
ot = &buflprodflgls
For- (3 dng () = Eid
prinhf (e,
bptr = Zbufiprodflgls

ime i)y

strgmy (s,

it {lstromp
if

23
(s,

(g =

prodflog = @;

}
E ouser mend interface %/
it (i = getchr ) == 3) {
resel ()
fatal ("System downin")j
T

10

the voice output and decoder {(s)

available #/
gat array indice #/

/% product
/#

isanin") g

/% setup buf phe %/

*bhpted g

Vg3
/o
/*

reset again #®/
skhip 80M ®/
trnsfr CUONRMRMYXX

o
W g

"ELCSADSLEY Y )
saodec (fdsao) )
printf {"observation

/% decods product %/

not decoded Advn", <)
/% mlear prod flg #/
/% check for octrl o %/

¥ bye-hve #/



goto ploop; /% wait for another %/
A,

FEEERELEEREREEREFERRFEHEEREEEEFFFEREREREEEERLEEREXERREEERRX AR XL LR XEERRLE

* FUNCTI ONS *
* ) ' *

TR I T L S TSI LRI IL AT ELLETLELE SR S S LTt S L

S#%#EE  name: LOADIDX(IDX, NUM, FDIDX)
Thiz routine loads an index (. IDX) file into a structure. The phrase
number is trimmed off to save memory; therefore the phrase number must
be cataloged by the structure indice. The number of elements in a
struchtwre is contained in NUM. The file "handle" is contained in FDIDX
andg the structuwre address is contained in IDX. Returns 1 on error.
global variables used:

struct sacidue obsl]
routine callers:

transmit (}

E 3
loadids (idx, num, fdids?
char idx[3ls /% struct and functions are pitiful =/
/¥ ... 80 we'll get sneaky */
imt numg , /% number of elements in the struct #/
inmt Fdidug /% the index file descriptor */
imt i, Jg /% general purpose counters #/
long poss /% file position */
char s[Bl; /¥ char array to hold data %/
f# memt fFile position, read data, move data to the struct %/
for (i = B3 i 4 numg i4++) £
pos = 1-% 8 /% find position */
i =1 % b3 /% struct offset %/
i¥ (Dseek (fdidx, paos, 8) == ERROR) /% set pos =/
return(l); /% error return ¥/

i+ (Dread (fdidx, (unsigned) 8, %s) == ERROR)

I

return{l’; /% error return ¥/
movmem (Ls[21, Ridelil, &) /% f£ill struct */
}
return (3) /% normal return ¥/

L)

/EREEE name: SAODEC (FDSAD)

Thie routine decodes a surface aviation observation and encodes a
massage for broadcast on NWR. The message is loaded into the program
file.

global variables used:

struct pgm iprogram file
Thutfll ' idata butfer
*bptr sbuffer pointer
routine callers: ,
reaim (7
sapdec (fdsao)
int fdsaojg /¥ sao file descriptor */
<
int wxlwxmax+2ly /% current weather array #/
int viss /% visibility number */
inmt tyms ' /% synoptic time */
int i, 3; /% general purpose counters %/



int temps;

int templ, benpds

char #plirg

char s{101;

char oflagg

char thimflg, niteflg:y

A% dinitialize arrays and pointers %/

pgmplr = @3

for (i = @y i wimax <+ 2y i)
#wLil = @3
/#  check if obs is an "8&° aor ‘R %/

parse (1+)
parese (£
parse (sp)
if line () Ll Abpte =
returm (1) g
parse (sp);
it lisalpha(*bptr))
parse (spl g

23 33 3

o

=X

time %/
@3

whils

F% 0 check
g o=
Cabhptr 1=
glli++] =
sLil = B3
templ = abtoi (fs)y
templ = (templ + 7@)/1808;
it {templ 24}
templ = @3
tempd = Lime (hslR1);
tampz = (fLemp? + 70)/1008;
it (bempl !'= temp)
return () 3
tempdy

:=Tn ]
incil)s;

-

tym =

w/
alll

start the pgm with a greeting
tampl = (s{@1 + 32D /60 +
i+ (tempi B3

templ += 243

{(templ > 23

templ = @;

mlase 1

¥ put the greeting into pgm %/
i+ (templ 127
loadpgm(Robs[1111,
(templ 173
loadpgm (kobsC 1131,

if

2lse

@] B

e

L
a3
/#
/*®
/¥
L

/

e

S *
/%
/#

/%
7
7/ *
s

-~ zofst;

fdsao)

fdasan) g

1oadpgm(&mbﬁtllﬁ3, frsao) g

if (templ > 17 11 A,

niteflg =

Lempl
1g
@l e

nitetlg = @;

A% put bthe obs Ltime in pgm message #/

loadpgm (obsL 1147, fdsaod

/% what time is it7? %/

12

temperature variable %/
geaneral purpose integers %/
gensral char phtr */
general purpose arvay
continue on flag */
thin sky cvir and nite flg #/

§. .‘,'

get pgm ptr to beginning %/

clear current we array %/

COCNNNX XY =/
WOLS/TTAA Tine
st id */

shkip
shkip
slkip

.*,/

toss
skip
COR,
skip

specials #/
to bime group #*/
AMD, ebo? w/
CoORr, ste #/

% init counter %/
/% grab time grp %/

VL
J
/%
/&
/®
/#*
/%®
;%
. :/':’\"

/%

terminate shring =/
convert to int #/
calouwlate howr
AAazLyY #/

reasel *®/

get sys Lime *#/
get hour again %/
compare timss %/
had time — srror &/
save synop htime =/

#/

SE local Time hows %/

/% make adiustments %/
/¥ Good morning. #/

/¥ Good evening. #/7

/% Goaod afternoon. */
/% darlk frm &pm-Bam #/
/% let the sun shine %/

Current weathser., .. %/



/*

Hi
Z

it (ftempl == 12)

/¥ noon ¥/

loadpgm (:obs[ 1181, fdsaol;
glse it (templ == @) /% at the stroke of..%/
loadpgm{tobs[ 11461, fdsao);
eles { : _ % regular houw */
it {templ 12 <&
loadpgm (obsltempll, fdsaoli
loadpgm{(&obsL1171, +fdsao); /% am */
2lse 1
templ —-= 12;
loadpgm(dobsltempll, fdsac);
loadpgm (kobs[1191, fdsao); /¥ pm %/

vt

T
.4

conditions %/
cflg = 1;
while (cflg) £
parse(sp);
alpha();
it (*bptr
thinflg
inc{’s

—— . .
== —

0o~
™

else
thinflg
(#bptrd {
‘C’s
wiliQl =
idf

iH
switch
case
1203
(niteflg)
wi L@l +=
cflg = O
break:
‘B ,
™M
break;
‘8°':
if (thinflg) {
wx[@1 = 1223
if (niteflg)
CwxlB@l +=

case
case

case

else
we @] =
breal;
case ‘H':
if (thinflg)
wx[@1 = 124
else
wi [@1
break:
‘O
if (thinflag)
w8l = 1
.else

124

1

k)

]

T3

case

t-)

=

z
™
5]
et
il

126

13

/%

/%
S *

;
S *

/ %

;
A

%

/*
/*

13

F*

/%

set the continue on flag #/

get a char %/
get a non-digit char */

set the thin cloud +1g */
increment pointer =/

clear cloud flag */
clear */

/¥ sun set already? %/

skip ceiling indicator */
scattered cloud deck =/

/¥ mostly sunny */
/% sun down® %/

/¥ partly cloudy */

broken cloud deck %/

/% partly cloudy */

/*'mostly cloudy %/

overcast cloud deck */

/¥ mostly cloudy */

/% cloudy skies %/
/*

/%

all done here %/

skip sky, get wx %/



cage (X
defaul b FEoCur oW oor errors ¥/
cflyg = B3
}
}
if (*hptr '= slash) /¥ Find a slash */
parse(slash)
unparse (sp) /¥ backup to a space %/
inc()s ¥ get on a valid char #/
if fisdigitdinc () &% isdigitlime (i) & isdigit (*bpte)s
unparse (sp)l g /¥ at sea level pressure #/
unparse (spha /¥ nmear the visibility #/
/% decode visibility #/
while (!isalpha(*bptr)) /% Find end of sky cover ®/
cec ()
parse (sp) /% at begin of vis #/
for (1 = @y isdigit(*bptr); inc())
gli++] = %bhpte} /% extract the vis #/
if (#Fbphyr == gp) { /% ran into a space #/
inc () /% move frwd two chars #/
inc{dy
i (#bhptr == glagh! { /% vis a fraction? */
dec ()3 /% decremnent bphtr %/
sLi++] = #bptrj /¥ ewtract fraction #/
inc (g /#* skip slash #/
inctis
for (jisdigif (¥bptr)y inc(d)
gli++]l = #bhptry 7% grab the rest =/
sLi++1 = ‘@ 3 /% omultiply by 10 %/
}
@#lse {
dec () /% nice day, bhackup to sp %/
cees ()
'}.
}
@lse 1Ff (%bpltr == slash) { /% no osp betwn vis fraction =/
for {(inc(ry isdigit{(*hptr)y inc())
gli++] = #bptri /% grab the rest */
glistl = ‘@3 /% multiply by 18 #/
}
slil = B3 /% terminate string */
via = atol (ks) /¥ convert vis to integer #®/
¥ current weather, or atmospheric phsnomena %/
cflg = @y /¥ gset the continue flag #/
while (coflg W MmN )
swWwitech (inc()) £
case 1 /¥ no we or end of wx %/
cflg = wimans ¥ terminate scan %/
break;
case ‘T’: /¥ thunder? eesk!! %/
i (extend(cflg, 2wxd) /4 extend phrass #/
brealks
wletlgesl = 1393 F® T */
. cflg = ltglcflg, &wx)y F# check for ltg #®/
breal s :
case TR FE oraining #®/

if (extend(cflg, %wei?

break:;

14



if (#bptr == "W') { F# RN */
wrilctlg++l = 1313
inc()s /% incr ptr #/

3.

elss
wloflg++l = 12%; FE R ow/

cflg = intensity{cflg, hwid; S+ oor =T w/

breaks

case L1 /¥ drizzle =/

if {extendicflg, Lwd)

break;
wrloctlg++l = 1443 S L o/
cflg = intensity{cflog, Jwel;

breaks
case I ¥ freszing precip, BRRRR %/
it (extendicflg, 2w ’
breaks
iF (#pphyr == 'R’}
wrelecflg++l = 143; FECIR ®/
e2lae i+ (#bptr == "L7)
weLotlgr+l = 145y F% T w/S
else
return il SR oerror #/7

irne )y

cflg = intensity(ctlg, %wuis
break:
case ‘171 /% ice (tog, crystals, pslis
if (extendicfla, Zwxl}
brealks
switeh {(inc{)) £
case ‘Fs
wloflg+r+l = 157; Fu IF #®/
breaks;
[case ‘€7
wLoflg+rl = 151 /% I %/

breal;
case ‘B

wriictflg++l = 1463 S IR ®/
break;

default:
returnid); JE®oerror %5

shovel, its snow #/

*
PR}
~ 1

+

i

if (extend(ctfig, &wx))
break;
switch {inc(r) £
case ‘W@
welotlgr+l = 148; Fw B %S
breal:y
case ‘B

X
™
f
-,y mR
o
u
+
+
-
i
o
&

/% 8B #/

wLeflg++l
break;
default:

i
-
.
~{

/¥ SF %/

wloflg++l = 1474 J¥ S %/
dec () ; ¥ backup %/

[

15
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oflg =
braalk
cass B ¥ blowing stuff */
if (extend(ctlag, Fwe))d
brealks
switch (imc()) £
case ‘Dz
wleflg++d = 156 . JH D w/
breaks
cass N2
wrhoflgersl = 155 SE BN %/
brealy
cass 5
wloflge+l = 154y /% BES w/
brealk;
case Yy
wrLoflge+l = 159; FERY %/
breal:y
defaul te
return (3) 3 S* @rror ¥/

intensity(cflg, %) g /% intensity #/

bhreak;
case A% /% OLCH! hail */
it (ertend(cflg, Zwx)d)
breaks;
wrletlg++l = 152¢ P NS
) hreal:; :
case ‘H': /¥ haze */
if (extend(cflg, Hwid)
breaks;
wbotla++l = 135; . /¥ H %/
birealks
case K3 /¥ smoke #/
if {extend(cflg, &wi)d)
break;
wrleflg++l = L1335 FA N O
breaal;
case ‘D /¥ dust */
if (extend(cflg, Zwud)
ireal s
wrLoflg++l = 158; /ED R/
breal:;
case ‘B /% ground fog ®/
it (exbtend(cflog, %wxdl
hirealky.
it (#bptyr == F)
' wloflgr+d = 153; /® GF ®/

’

@2l se
return (b /¥ wrror ¥/
braalk:
case Fa /¥ fr
if (extend(cflg, &
i = oflgs: /¥ put fog at begin %/
for (1 = oflg=-1ly i = @3)
L j——1 = wuli-—1y
D@1 = 1328; FH fog and ... ¥/
cf gty

el se
wileflge+d = 127% S F wS

16



f%  decode the air Lemperature #/

dewptt

break:;
case plus:
case minus:
break;
daetault:
return(7);
loadpgm (%obs[ 1153, +fdsaolj
for (i = @y wulil * @3

Fill (Fs)g

i++)
loadpgm (&obsfwxil],

‘-
]

it (missing(ks):? /%
goto dewpt; /#*
temp = atoi (ks); /%
i+ fabs {templ 11@3 /*®
retuwrn (1)
templd {temp, 174, fdsao)ds /®
/%  decode the dewpoint #/
Fill (s g /*
it {missingf%s)) /*
goto ddf+g
temp? = atoi {(&s):
if {(abs{templ) 11@3 /%
return(l3);
templd (temp2, 179, fdsao): /*
/% decode the relative humidity #/
loadpgm{Zobsl 18801, fdsaol
i = rh(temp, tempZ);
loadpgm{fobslil, +dsan);
loadpgm (Zobsi1811, fdsao):
F¥% put the visibility into the program %/
if dwvis » 20 L% vis 19@3
goto ddf+g;
loadpgm(hobsl 1681, fdsaod; /*
if (vis == 1} '
loadpgm (%obs[ 1731, fdsaolj
glse if {(vis < 111) £
loadpgm (kobslvisl, fdsaol:
loadpgm (dobsL 14611, fdsaci;
else {
templ = vis / 1060;
temp2 = (vis % 1208@) / 1003
vis = (vis “Z 10@) / 1@;
Cswitch (vis) (
case Z: /®
vis = 16%;
break:;
case 4: /%
if (temp2 == I}
vis = 171;
else
vis = 1663
break;

17

/% intensity symbol #/

/¥ lgnhore ¥/

/% error processing ¥/

fdsao);

get the temperature %/
missing or est data */
skip air temp */
convert to int %/
within

load temp into pgm */

get the dewpoint %/
any problems? */

check limit again =/

load dwpt into pgm */

/¥ rh */
/% do calculation */
/% value */

/% percent */

/¥ good vis, skip %/

visibility, */

/% one mile %/

/% number %/
/¥ miles %/

S¥% fraction vis */

/% mile or sixteenth

/% numerator */

/% denominator %/

/% separate denom %/
halves */

guarters */
/¥ three guarters %/

/¥ one quarter */

voice data limit? */

*/



cass b e
switch (templ) {
case li e
vis = 14633
breaks ‘
case i £ #
vis = 14&3;
breat:;
cane i /#
vig = 1&73%
hreaky
default: /%
return (8
}
templ = @3 /@
hireal:s
case 8 ¥
switoch (tempd) {
case 13 /*
via = 1&4;
brealks
case 3 /*
vig = 1683
Dreak g
case 51 /%
vis = 17@;
breaks
case 7 /%
vis = 173;
braalky
clefaunllh:
return (9);
}

breaky

sixtesnths */

one sixbtesnth %/

threse sixteenths */

five sinteenths %/

arror %/
reset Ltempl %/
eighths #/

one eighth *%/

three sighths %/

fiwve eighths %/

seven eights */

vefaul /¥ Briror %/

return (1@);

it C(templ) { /% c..miles #®/
loadpgm (qobsl17%3+templl, fdsao)j
loadpgm (qobslvised, fdsaoli
loadpgm{kobsllsll, fdsao)

else { : FE L..0f a mile %/
loadpgm{&eobslivisl, fdsand);
loadpgm (kobsl 1621, fdsao)i

“.
J

¥ exbract the wind direction and velocity #/
cdff 2
FLl1l (Ress) g /¥ isolate the wind grp %/
if (missing(s)) ¥ ownd missing %/
goto baromg /% no owned, goto barometer
templ = atol (&s)y /% convert to integer %/
tempd = templ % 10y /¥ speed in knots %/
templ = tesmpl / 100; /¥ direction %/
iF (tempd 4 2) 4 /¥ calm? %/
loadpgm (RobhsT 1971, fdsaon)d;
goto baromg J% Winds are calm., %/

18
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alse i+ (tempd
pti- = b
parse(’
while (
iF

L7y A /¥ possibly LGT VREL #/
ptri /% mave huffer poinkter %7
Wohy , % Find a WND %/

inc(y == "W /% ot oa TWT &/

(inc () =="N" &% "H:)ptr" = ‘D £

parse{ 'Y ):
while (inc() == "Y'}

if lipg () == "R’
bptr = ptri
goto baroms:

/% find

%L #hpte ==

loadpgm (kohsD1987,

VRBL #/

By L
fdsaomd ;

/¥ rastore bptr #®/

1

3
S¥ 0 just norma
switch (templ
Case
CAase
case
Case
case
CADE

Came
CRGEE
CaASE

casea
case
Case
casme
cCase
case

al
u
]
Hil

I
u
i
i

[}
i
#l

noaon
wowmon
youn
omm

i
m
Hi
m

Lt

I wind,
Yy £

RT Y

e

RET

1:

X

-
EE)
Al w

Tu
wtm

o 01 B

3z wr 38

x

e =3 (0
B e S e

wi L@
breaalk;
13
14z
15:
Wil
break;
IX-F
17z
18:
19:
20

2l om
oA N4

wi L3
break;

braalg

o

aied 3
25
ale ®
TIT a
e o=
Fg .
Z8:

il

i

189

17

a
4

"
b

19

/¥ restore polnter #/7

with possible qusts #/

/% north wind /¢
/¥ northeast wino

{

/¥ epast wing #/

F¥ southeast wind #/
/¥ south wind %/

/#* soubthwest wind

%/



casse 2%:

case J:
wil@l = 1953 S ®
braalks:

casge Sl:

camse S

case 23
wxl@] = 1263 /%
brealks;

defaul t: /®

rebturn(liy;

“t

west wind */

northuest wingd %/

arror return %/

loadpgm (kobslwx L0111, fdsao); /% Winds are from the ... %/
tempd #= 1,13532; /% convert kts Lto mph %/

loadpam (&kobsltemp2l, fdsao);

for (i o= @y sfid = "G° && sLi] '= "&Q°
iF (slild == "G° [ glil == "G { /#*
loadpgm (RobsD 1881, fdsaod; /#
R /%
temps = atol (sli1) =* 1.152; /*
loadpgm(kobsltempll, fdsaodi
loadpgm (Robhsl 1871, fdsao); /¥
A% decode the altimeber setting #/
Daroms
parse(slash)y /%
inc ()
for (i = @3 *bptr != slash %% *bptr
gLi++] = dinc()g
sLil = @3 . £ %
if (missing(ks)) /
agoto termg
loadpgm{kobsL19%1, {dsaod; S %
temp? = atoi (4s)j /#®
it (sL@] a4y d /*
templ = 3@ + s[01 - "By 7 *
tempd = 2000 /¥
loadpagm (Robsltempll, fdsaod;
3
@l se o4 /%
templ = 20 + sCB@1 - ‘@°;
templ += Z000; A
loadpgm (kobsltenpll, fdsao)
loadpgm (ZobsL2@3T, {dsao)d g /#
sL1] —= ‘@ L
sL27 —= "B
Loadpgm (kobslsll 11, fd=saody /*
loadpgm(kobslal211, fdsao);
if (oldalt » temp) /*
loadpgm{Zobs 2001, fdsaon);
else it (oldalt . < temp) S %
loadpgm{Zobs[2021, fdsao);
&l s /#
loadpgm (hobslE2811, fdsao);
oldalt = templ; /
/% terainate the program format  */
terms

20

% slil;

! =0 p 3.{ e ¥ ,D p tl’
/% Fill the array %/

ikk) g

gusting winds™? */
cnwmphy QuUBLIiNg. ..%/
skip letter #/
convert to mph #/

mph #/

get to the data %/

- L I

terminate string =/
bad data?™ %/

The barometer... %/

convert to int #/
lesa than I5Y %/
convert Lo bhinary %/
get full wvalue #/

X !/
get full valus */

—— POt #S
strip the ABCILI

%/
stufts ¥ aft point */
talling %/
rising %/

steady #/

setup prev valug %/



S first

it

At

(t*,'m

whilea

%
J

md rmas

i+ (i

(%]

il
et

W

(%)

r}
.

"

”

tym == §)

{lisspace (¥bhptr?

gata *
¥ find
F¥ Find
F% need

R Fbptr

/
£

product end %/
a slash #/

& slash, space
soh) £
looking for

s
¥
[ F

L1 1k}

a "/ */

counter %/

% set Ffirst time thru flg =/

unparse(slashly 7+ kesp
unparse(slashi;
inc(Y;
¥ init
@y
(i == 3§ %% *bptr = etx)
parss (sp) S skip
if (#bhptr == "4° k&

phe

parse(spl:

it

{{optr - ptr
bptr

ptri

inc ()

if

",
k)

sli++]

sl

{(tym) <
inc )y
inc()y

i+

hreaks

/

ise

Hil

bpte

ctlg

sLi]
@3
23

i o= Wy

= atol (kalBl)
== {1 abs (minmax)

minma
templd

i
by

{temp

3 isdigit
= inc();

{minmax

13
{*¥bptr)

S *

wooflgr < /#®

inc ()
*bhptr

minsmax

~

over space #/
ATTTT gp?- %7
S !'
group %7
max Smin ¥
reshores %/
skip 4 =/
skip max

A - V-AV5 -
/¥ Find

I3y L

polnter
end of

e
g
/&

L e

grab temp #/

5
K
"
2

FE DrOCESS. . ¥/

A onormally #/7
/% reset flg #/
L8 dbpter = ehuy 144

A% putract a data ¥/

ap

must bs 2

¥ try again */

118 L

/¥ terminats ¥/

convert to int #%/
7% hemp okT #®/

data missing +lg */

/=

/%

% omin #®/5

mirmax )

Ml nmaEe
minmax

10@;

it (temp D %A minmax
mirmax —s=

templd (minmax

12@:
, 183,

21

)

zapra’? w5

/¥ greater than 160 %/

50
/% hrirrr ®/7

tdsao)



else if ({tym == 1% ! tym == 14} &% minmayx != -—-99%9;
templdiminmax, 182, fdsaod A¥ min restored %/
elae if ((tym == 1 |1 tym == 2% &% minmax != -999%)
templdi(minmax, 1B3, fdsaod; S mar restored %7
alaes
minman = —-P90%; . A% clsar minmald ®/
ot
tpgmipgmptrl.tp Ffd = —1; /% terminate program %/
tpgmipgmpterl.tp_high = oldalt; /# save all reading #*/
tpgolpgmptrl.tp _low = minmaxs; /% save min/mayx temp #/
/% archive the current pgm #/
tenmpl = Dopenil, "pgmfile"):
it (Dwrite(templ, {(pgmphr + 1) * 8, Ltpgmi@l) == ERROR;
fatal ("unable to write to PEMFILENN")j
Dolose (bempl)g
/¥ update the old pgm with the new one %/
swappg ( (pgmplu--+13 % 4, LRtpamlO), L2pgmi@dd)g
return (@) /¥ normal return ®/
a
S RRRE rames axtand(in, wl
This routine ensuwres the current weathsr phrase (We have ) can be

propasr-ly extended to allow for additional
global variables useds

nons

callers:

sacdec ()

routine

extand(n, w)

waather phenomana.

int nj /% the array indice %/
int wllg /% current weather ariay #/
{
int ig /% general purpose variable #/
ifing A% no need to check firsht =/
return (8) 3
io=n - 1j : /% decrement array indice #/
if (wlild 124 %8 wlil 141y £ /¥ can we exhend? %S
wlil += 13 Fe o oves, so do it ®/
return (@) /E i, extend ok #/
'}.
el se
return(l) ¥ rtrn, not able to %/
}

F R MM intensitying, w)

This routine attaches an intensity to the obhserved
I+ no intensilty is found no changes are made. The
returned.

global variables used:s

none
routine callers:
saodec ()
b
intensityingG w)
int ng JE o oarray indice */
int wil; JE current weather

22
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int i3

i =n ~ 13
switch (%bptr)
case plus:
wlinl = wilil;
wlil = 1413
returnin+ll;
case minus:
wlnl = wLils;
wlil = 1423
raturnin+l);
detault:
returnin;

4
h

B .2 T rnaung s

ltg(n, w

/% general purpose variable #/
/% decrement indice %/

/% heavy ¥/

/% move element frwd #/
/¥ put in intensity */
/% return indice */

/¥ light */

/% no intensity */
/¥ no changes */

This program finds the LTG contraction to determine if lightening is
prasent duwring the observation of a thunderstorm.

global variables used:
char bu+til
char #*bptr

routine callers:
sandec ()

parse (L")

®/
Ttginy w)
int nj
cint wllg
{
char #*ptrg
phtr = hptr;
parss{L’);
while (ino() == "L’}
C if {inc() ==
win—11 +
wln++1
}
else
bptr = ptri
returnindg
>
SRR rames +ill (s3

sproduct buffer
ibuffer pointer

/% current wx array indice ¥/
/¥ current wx array #/

/% temporary butter pointef */

/% save the current ptr */
/¥ find an L */

¥k *¥bptr == '6°) £ /% Fnd LTE? %/
= 13 /% put ..and %/
1373 /¥ put ltg =/

/% find L %/
/% restore pointer */
/% return array indice */

This routine fills the string array (s) from buf until a slash is

found.,

giobal wvariables used:
bufld
bptr

routine callers:
- saodec ()
5/

£illis)

char s01;3

£
.

int i

ibuffer
ibutfer pointer

7% counter */°

23



parse (slash) g

A#Fcoget to data location %/

ine () S S 24
for (1 = @y #bptr !'= slash %% #*bptr !'= ety
slhi++d = inc(yy /% +ill the array %/
glil = @; /% terminate array /7
return (@)
} -
/e rame s missing (s)
This routine checks to see if the inpul data is estimated (preceded by
an 'EN), or if the data is missing (... /MM .01 The sstimatsad

the ‘B and returns @3
required this routine returns a 8.
global variablées used:

e e

callere:

saocdec ()

routing

'

Ers

missing (§)

the missing data returns a 1.

s

¥ general counter ¥/

/#
/*®

data #/
*/

estimated
rempve (B

/%
/*®
VE

any other problems? */
arror reburn %/
normal return %/

char sl
£
inmt ig
it {(sl@l == "E’)
for- (i = @y slfily i++)
5011 = sli+173;
if (isalpha(sl@1))
returnil);
reaturn (@)
N
e LT rame:  templditemp, n, fdsao)

This routine loads temperature data into the pgm struchurs.

variables used:
shtruct pgm
callers:
sandac ()

global

routine

e ,/’
templd (temp, n, fdsao!
int temps /*
int ng /*
int fdsaoy /*
loadpam (kobsinl, fdsaod;
it {temp == i /&
loadpogm (RobsT1771,
else 1f (Ltemp == -1) £ *
loadpgm (Robsl 1841,
2lase 1f (ftemp »>= @) { /#*
loadpgm (kobsltempl,
loadpam (hobsi 1781,
N
elas { /%
temp = abs (tenp);
loadpgm (hobsltempd,
Loadpgm (kobsU185]1,
.
reaturn (@) g
3.

ipam structurs

input temperature %/
temp type (air or dwpts
file handle #*/

¥* /7

one degres %/
frsan);
one degree below zero #/
felsad)
e tpgress #S
fasan) s
Felsaod g

degrees bhelow zero %/
¥ ramnove negative #/7
folsaod y
frisan) ;

24
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FE LY X name: rhiatem, dtem) :
This routine calculates the relative humidity from the air and dewpoint
temperatures using the Clausis-Clapeyron equation. The processed form
of the eguation is:
R H=ee/es ¥ 1007
where es = the saturation vapor pressuwre, and
g = the vapor pressure.

Upon entry this routine must have the temperature values in Fahrernheit,
and return the RH value in integer format. -
reference useds: .

Smithsonian Meteorological Tables, Sixth Revised Edition by

Fobert List;: page I350.
global variables used:

narie
routine callers:

sandec (}
a8 7

rhiatem, dtem)

int atem, dtemg /% air and dewpoint temps */
int i3 /% integer return value */
double ss, e /% vapor pressures %/
double vpabov(), vpbelo () /% calculation functions */
float *; /% converted temp value */

S% air temperature calculation */

t = 5./9. ¥ (atem - 32 + 273.163 /% Fahr to Kelwvin ¥/

if (it € 273,180 /% below freezing? %/
es = vpbelo{(t);

else

es = wvpabov(t)j ' /¥ above zero C %/

/% dewpoint temperature calculation #/ :
t = 5./%. ¥ (dtem — 32) + 273,163 /¥ KEelvin again */
if (£ 2 27E.16)
e = vpbelo(t);
else :
e = vpabov(t);

/% calculate rh */
i = e/es * 100;
printf ("rh = “d\n", i)
return (i)

-,
<

SERER name: vpbelo(t)
This routine calculates the vapor pressure for temperature below
freezring, and return this value.
global wvariables used:
none
rovgtine callers:
rh)
¥/
double vpbelo(i}
double tj

kS

extern double logl®(), pow(l; /% math functions #/
float #1, x2; /% general variables */
double e /¥ vapor pressure #*/

25



A% calculate the vapor pressuwwre  ®/
#l o= J7ELS /b
<2 =t/ RB7E. L& ‘
2w —~Q @97IE% (]l — 1} ~ E.56654% (Logl@ixil) + B.B767F% (1 ~ u&);
g -+ B.78584;
= powl (double) 18, &) /% get the inv log &/
raturr{s) g

¥ wrh lcs #/

PRt

B
il

Tl

SR names  vpabow ()
This routine calculates the vapor pressure for temperatures above
freezing and return the value.
global variables used:
none
routinge callers:
rh ()

W/
double vpabov ()
couble L4 /¥ inpul temperature %/

4
extern double loglB ), powil; /¥ math ftunctions #/
float w1, xZ; /¥ general variables #/

1
double =3 /% vapor pressure &/

A% calculate the vapor pressuws #/
il o= 37T.16 7 /¥ wrt water */
2 = b/ 37350163

g = -7,90298 % (x1 - 1) + 5.02808 % (logl@d(xl)) + I.0R572

w1l o= =3, 49149 % (x1 - 1)

M2 o= 11,344 % (1 -~ w@):

¥l o= poawl( (double) 183, x1) - 1.0;

2 = pow( (double) 18, =2) - 1.0;

@ o=@ o~ (1.38e~7 # x2) + (B.,123828e-7 % ul);

& = pow( (double) 18, )
return{el;

Ja4% end of the sao decoder functions #s/

FEEwEE name:  ALPHA O
This rouwtine finds an char which is nobt a digit or a space. The bhutffar
pointer (#ptr) is left on this char wpon return,
global variables used:
char bufll iproduct butfer
char #bpte ;huf far pointer
routing callers:
sandec (7
*

alpha (3

i
while (lisdigit (sbhptr) ] isspaces (¥bptr)) L& shptr = 2t
inec () ¥ dncrement buf pointer */
return (@), /¥ retuwrn to caller #/
}

‘

SA%EEE name: PARSE (C)
THis routing parses for a specitied character () in bufll. ALl white
space characters are parsed throoagh with the pointer lefht on the next
valid ascil charascher.
global variables used:

char but ] sproduct buffer
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char *bptr ibuffer pointer
routine callers:

sandec () i1l ()
=/
parse (c)
char < /% the char to find %/
it (e == sgp) /% white space? */
while (lisspace(#bptr) & #*bptr != etu)
inc () g /% find a space */
zlse /¥ specific char requested %/
while (#bptr !'= )
inc () /% $find the char */
while (isspace(*bptr) &% *bptr != eti)
inc(); . /% leave ptr on char %/

return (@) ;

FEEEEE name: UNFARSE(C)
This routine moveS backward through the product buffer (bufll) to find
the specifiesd char. The buffer pointer (*bptr) is left on this char.
global variables used:

char bufll sproduct buffer

chiar *bptr sbuffer pointer
routine callers:

saadec ()

*/
unparse ()
char ci /% char requested to find %/
dec (; ' /¥ backup one char */
if (o == sp) /* white space? */
while (!lisspace(*bptr) %% *bptr != soh)
dec()y /% lkeep going */
else ' /% specitic character */
while (#bptr != c &% #bptr !'= soh)
dec ()

return ()i

~
E)

/#%%%% name: LOADFGM (INFO, FD)
This routine fills the program structure (prepgm). Upon entry INFQO
contains the phrase number and FD contains the .FHS file handle. This
roukinag increments the program painter {(pgmptr) and always returns
zero,
global wvariables used:

struct prepgm

pamptr

routine callers:
saodec () templd ()

*/

loadpgm(info, +di

int inteollg /% location of phrase data */

it fdg - /% file handle of phrase data */
tpamipamptrl.tp_fd = fdj /% file descriptor =%/
tpgmlpgmptrl.tp_high = infolB®1l; /% high offset */
tpgmipgmptrl.tp_low = infolll; /¥ low offset =/
tpamlpgmptrl.tp_length = infol23; /% phrase length */
pagmptir++; /¥ inc pointer #*/
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i+t {pgmpter F pgophr)
fatal ("Fgm file full, change pgmphr in defins.cxn'l;
return (@)

B
E

FE¥EEE name:  FATAL (S
Thie routine handles all +fatal errors by displaying the string (5 and
heeping. If this routine is callad, the IBM will return to DOS and
program edxecution will stop!!
global variables ussd:
rea e
routine callers:
main teteh
' /
fatal (s}
char #sj

£
.

printf ("Ys", si3 /¥ diaplay srror msg ¥/
/¥ heep () /¥ assembler Deep rouwbine */
%/
@it ()
o,
o

SERFERE CAme s STREMV (S, )
This roubine fills the 8 char array with the specified numbsr of chars
(M) From buflld.
global variables used:
butl] s bhut fer
bptr shutfér pointer
routine callers:
main ()
*/
shrgmv (8, M)
char a0
int na
.

,

int iy /¥ counter %/
For (i o= @By 1 < nmg i+
sLil = inc()y /¥ fill array */
slil = @3 /% terminate shtring %/

raturn (@) J¥% return to caller %/

1-
J

SERREE . nAames ITRC O and DEC()

These routine maintain the buffer pointer (fhpitr?) and reburn the
current character pointed to by #bptr. All pointer incrementing or
decrem=nting must be done by these routines to aveoid reading past the
circular buffer ending location. These routines can be thought of asm:

INC{) = bplr++;
DEC (Y = #bptr—-—3
global variables used:

butll g bt fer
bptr ‘ tbutfer pointer
routine callers:
saodes () alpha (1} parse ()
unparss () +il1 (3 ltg ()
*/
char inc ()
r

kN
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L

n

N

char ci

c = *¥bphr;
++bptrg
it {(bptr >= 4buflmaxbufl)

_ bptr = %buff®J;
returni{cl;

har dec()‘

char <3
c = %bphtr;
——bptr;

if (bptr LbutLOI)

bptr = %buflmaxbufls

return(c);

29

/%
/*
/S *®
/*
S *
/*

/¥

return character #*/
grab char */

update pointer */

past buffer end? */

set pointer to begin */
return to caller #*/

same logic as inc() %/



/ % date: Februsry 1983
veraions 1.0
by: dlen w. sanpson

This file contains all of the
the volice syntheslis programis).
Vyvmet file mtace.inc.

#/

% external refersnces
srhern int FON_B ()
@xtern int FCN_1 ()3
myrtern int FON_2 ()3
sxtern int FON_3 (g
aytarn int FON_4 ()
gxhern int FON_S (g
axbtern int PCN~& ()3
mxtern int FEON_7 ()
axtern int FON_8 (g
mxtern int FON_9 (g
getern int FON_1@ ()3
sxtern int FON_11 ();
axtarn int FOW_132 )y
suitern int FON_L13E ()
@xtern inkt FON_14 ()3
@ertearn ink FON_1%5 ()
sybern int FON_1é& ()3
@rtern int FON_17 ()
@xiarn inkt FON_1IB ()i
@“tPWH int FON_19 ()3
extern int FON_2@ ()3
gxtern int FON_21 ()j
extern int FCTMQQ ()3
gxtern int FON_23 ();
axbarn int FON_24 ();
mytarn int FON_25 (g
axbern int FON_Z&6 ()3
srtern int FON_27 ()
Extern int DOFEN ()s
zxbern int DBEEE ()
ayvbairn int DREAD (O
extern int DWRITE ();
axtarn -int DCOLOSE ();
@xtern int SET_STAL ()
extarn int CHE_DRV ()3
% structurss used bo manags .

%% howrly obssrvaltion indas

o

shruct saoidx £
int sa_highg

int sa_lows

unsigned int sa_lengths
¥ obslgaophrls

SEF program of phrases
struct pgmidy

int pg_ -+l

it pg highyg

int pg_lowg

wnsigned int pg_ leangkbi

e b e n

TDX

iles and program content

(global:
This file partially

for Yynet driver funchions

exteen.c

declarations
incorporabss

for uss by
T

e /

%/

catalog *%/

30

/%
/¥
/%
/%

/%
/#*
/%
VL

location =/

lo order location #/
length of phrase #*/
phrage # and guantity #*/

i order

phrase file number %/

Mi order phrase location @/
low order location %/
length of phrase #/



¥ pgmipgmphe + 1733

char

char

char

char
har
it
int
int
ink

tp_length;

header[]

buflmarbuf+11;

prodflos
int _stack

/E% program assembly structure %%/
struct prepam
irnt tp_+ds
int tp_highzy
int tp_low;
unsignad int
7 tpamipgmphr + 133

/*

/%
L
S *
S *
/[ *
/*®
/¥
S *®
/%
/¥

same as above struct %/

gerneral variables and array initialization #/
{1,8,6,2,0,8,25%;

phi-rase header */

voice data buf pointer %/

vd #2 bufter pointer =/

raw data input buffer */
bufll pointer */

program pointer (indice) %/
prev ohs altimeter readng %/
min/max temp data */

product received flag #*/
declare stack space %/



define.c

s date: february 1985
varsion: 1.8

hys glen w. sampson
This file contains all of the parameter (#define)

statemnents wsed in
the voice synthesis programis). This file incorporates portions of

T

Vymet mface.inc file.

e /

/% wsymbolic mname to Vyrnet firoware function for 'C° calls %/
#odefine Init FCN_@
#oletine DffHook FON_1
#def inge OnHook FCN_ 2
#define RingO++f FOM_Z
#define ChkRing FON_4
#Hdetine DialTone FON S
#odaefine DialFl FON_&
#¥oefine Dial TnSt FCN_7
Hdetine DialPlst FCN_8
#define DFDITNEL FON_9
fodesfine DEDIFLEL FON_19
Hodefine RdTone FON_11
#define RdToneS5t FON_12
#deting ChkTone FECN_173
#Hdetine WriteVs FIN_14
#define ReadVs FON 15
#define Spesak FON_1é&
#define RdAlpha FON_17
Woletine RA&1pSL FON_18
#define Delay FON_19
foefine Initint FON_20
#detine Flash FON_21
#detfine WaitDlTn FON_22
#udefine StartSd FON_23%
Hodefine Stop8d FOMN _24
#roetine WailtBsOn FON_25
Hodafine RdTnStEn FON_&é
#Hdefine ChkStat FOM__27
#odefine Dopen DOFEM
#define Dsesk DSEER
#cdefine Dread DREAD
#Hdefine Dwrite DWRITE
#define Dolose DCLOBE
#Hdefine SehStack SET_STad
defins Chklry CHE_DRY
/¥ Vynmet driver status codes %/

fdmt ine SUCCESS Ax2A8a /% 1/0 complete %/
et ime NO_FUNDTION D8l /% invalid function number %/

Hodefine WAITING 30082 /% 1/0 pending #*/
Hdetine RAD _DIGIT D@0 /% bad dial tone string digit =/

#odefine

#detine OVERRLUNM 8s /% read tone string overrun %/
#odetine NOT_ALLFHA @088 /% invalid alpha code #/
#defing NO_MHARDWARE D@87 /% no hardware on channel %/
#olefine NOT_AVATLARBLE EAEE /¥ Funchion nobt implemented #/
Holesd d e LUINDERRLIN DxPBHBT /& gpeech overrun */

#oefine NO_INTERRLUFPT B84 ¥ spurious interruph =/

/% DOS

TIMEQUT

@rror codes w®/S

»DAE4

/%

function Limed oulh w/o complestion %/
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#define

S 1/0
#define
#detine

channel numbers for voice board %/

/%
/%

output channel (speaking) #*/
input channel (recording) */

/% array dimensions and initialization %/

#define
#define
#detfine
#detine
#define

¥ Frequently ussd parameters

Holetine
#define
#detine
#define
#detines
#datine
#define
#detine

ERROR -1
nutchn @
inchn 1
pamphr 5@
saophr 284
W Ma =
zotst 7
maxbut 1024

soh
et
1+

cr

sp
plus
minus
slash

21
a3
10
1=

47z

45

47

/*®
/*
/¥
7 *
/%

*/
/ *
/*
/¥
/*®
e
/*
/ %
/7 *

max # of phrases in pgm broadcast #/
exact # of phrases for obs encode */
# of curnt wx conds reportable */
hours added to local time for GMT #/
buf size, maxbuf < &4E ALWAYES!!! %/

start of text */
end of text %/
line fteed */
carriage return */
space */

+ %/

— */

/ */
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'_.' %

#

# This header
# as follows:

+ile defines

var i ous

ST

C‘b\] pe. .h,

character manipulation macros,

#

#* imalpha ()
* isuppear ()
#* islower ()
* Tadigld (o)
) iEsxdigit ()
3 A
% isspace(c)
® ispunct (o)
# igalnum (o)
% igprint (o)
# isgraph ()
* imonbrl (o)
3 isascii (ol
# iscasymio)

* iscsymf (o)
-

o/

#define
#define
#Hodefine
Hdefine _
Holed i e

U1
L2
M4

axtern char _ctypells

et ine
#defineg
#odeatine
#olefine
HFrisfine
et ine
#defins
et ine
#¥define
#odefine
#detine
Holefine
#olet i ne
$ridef i ne

Hdefine
#odet ine
oot ins

isalpha{c)
isupper (c)
islower (o)
isdigit (o3
isndigitic)
isspace ()
ispunct {c?
isalnum{c)
isprint (o)
isgraph (o)
iscntrl (o3
imascili (C)
iscsymic)
imcsymt (o)

toupper ()
tol owsr ()
toascii ()

norr-zero 1 o is alpha

noan-zero LF o s upper Ccase

non-zefro if ¢ is lower case

ron-zaro 1fF o is a digit (@ to %) .
non-zero Lf o dis a hexadecinmal digit (@ te 9, & to F,
ta )

rnon-zero if ¢ is white space

non-zero it ¢ is punctuation

non—-zero it ¢ is alpha or digit

non-zero if ¢ is printable (including blank)
non-sero if o is graphic (excluding blanin
non—-zera if o is control character

non—-zero if o is ALLCII

non-zero i+ valid character for C symbols

ROM-—Taro

7 *
/i
/®
/&
Ve
/#*
L.

/%

.
4

¢

if walid first character for U symbols

upper case flag %/

lower cass flag #/

numbier flag */

space flag =/

punctuation flag %/
control character flag %/
hlank +tlag */

hexadecimal flag %/

/% character type table %/

(_ctypel{c)+1IR(_U_L))
( ctypel ()+171% LD
(_chypel (cr+1 1% L
(_otypel (o) +1 18 _N)
{_ctypel{c)+11%_X)
(_ctypel (c)+11%_&)
{_hypel{c)+1 18 )
(_ctypel{ci+112_Ui_L1
(_ctypel(c)+1 1% (_F1_U -t
(_ctypel{cy+1T1%(_ P Ui _LT_
{_cbypelicy+11% O

(lunsigned) (c)a=127)
(isalnum{c) Py R127 ) ==0x5F))
tisalpha(c 11O R 127) == 5+ )
’ ()}

islower{c) i) —-(a" —" 2
RG]

A
isupper (cr?(gr+{'a’'~"A"2
((o) % 1L27)

)
)
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S % $ﬁdﬂpﬂ1

=

¥ This header file defines the information used by the standard I/0
* package.

¥

x5/

#define _BUFBIZ 312 /% standard buffer size */
#define BUFSIZ 312 /% standard buffer size %/

#deftine _NFILE 20 /% maximum number of files #*#/

struct _iobut

I
LS

char *_ptr; /% current buffer pointer */

int _rcnt: /% current byte count for reading #*/
int _wentg /% current byte count for writing */
char *%_base; /% base address of I1/0 buffer #*/
char _flag: /% control flags */

char _+ileg /% file number #/

int _sizes /¥ gize of butter */

char _cbuff; . ‘ /*% zingle char buffer */

char _padsg /¥ (pad to even number of bytes) %/

",
s

extern struct _iobuf _iobi_NFILEIJ:

_IGREAD 1

#¥detine /¥ read flag */

#odefine _I0WRT 2 /¥ write flag */

#define _IONEBF 4 /¥ non—-buffered flag */

#define _IDMYBUF 8 /% private buffer flag */

#defins _IDEQF 16 /¥ end-of-file flag */

#define _IDERR Z2 /% error flag */

#define _IOSTRGE 44

#define _IDRW 128 /% read-write (update) flag */
#i+ SFTR ‘

#odefine NULL @ /% null pointer value */ .

#alse

#define MNULL @L

#endi

#detine FILE struct _iobuf /% shorthand %/

#detine EOF (~-1) /% end—of-file code */

#define stdin (_ioblB31) /% standard input file pointer %/
#define stdout (% _iobl11) /% standard output file pointer */
#idefine stderr (M_1o0bl21) /% standard error file pointer */
Hdefine geto(p) (—(p)-3_rcnt»=@7%7 *(p)—}_ptr++:_+ilb¥(p)5

#define getchar ()
#define putc(c,p?
#define putchar () putc(c,stdout)
#define feof (p) (((p)—>_+flagk_I0EQF) !=@)
#define ferror{p) ({({(pi—-%_+lagk_TI0ERR) !=@)
#define filenoip) (pli->_+ile

#define rewind(fp’ +seek(fp,8L,d)

#Hdefine fflush(fp) _+lsbf(-1,+p)

#define clearerr (fp) clrerr (fp?

getc (stdin)

(== (p)=*_went =07 ((int) (*(p)=3 ptr++=(c))):_flshf ((c),p

)

FILE #fopeni)i

FILE #freopeni):

long ftell O
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char #fgets (g

#eletine
Hdefines
#olef ing

ahe (0 (GO @~ (s (1))

max (a,h)
minfa,h

((ar »(by?(a)s (hi)
((ar<=(bh)?(a): (b))}
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B. Func.asm

Func.asm contains all of the assembler routines (except for mface.asm
supplied by Vynet Corporation) used in the voice system. These routines
include the asynchronous device drivers, and functions from the BIOS and
BDOS levels of MS-DOS not found in Lattice C. The functions contained 1in
this file are:

time getchr setcom swappg
setread setstat reset :

The interrupt service routine addresses used in the setread and setstat
functions are interrpt and talk, respectively.
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dates april 1985 “Func L aASm,
version: 1.8
bys: glen w. sampson

Furposes:
These routines contain BIONS functions calls not normally available

in €, and device drivers for the asynchronouws communication adaphters.

Evites
N sxits exist from these routines.

Created by
(Version 1.0 IBM Macro Assembler)
Crmasm func, Funoc, nal, nual

PR PR I ST EIEEEFEEETELEILE I LI LI LEELT ST EXEL LT
satup the proper memory model

_MODEL B ]

FMODEL EQu &

I _MODEL EGU 1

L_MODEL EGL @

{f} a5 =3 =3 sz w3 cms cmm ZN WER W am 3 B3 @p AR cap Ra

R TR LR R e Ry Y st R e L e RS T
p setup the stack offselts
IF L_MODEL OR F_MODEL 1 AR ColLs
FIRST_FARAM g &
SECOND_FaRAM EaL 8
THIRD _FARAM AR 13
FOURTH__FARAM EQU 2
FIFTH_FARAM ENSIN i4
SIXTH_FARAM E&U 14
ELLSE
FIRST _FaRAM EGIL 4 s NEAR CALLS
SECOND _FARAM EQu &
THIRD FARAM EGQU 8
FOURTH_PARGM EQL 1@
FIFTH_FARARM ECQ 12
BIATH_FARAM EGILS 14
ENDIF

RS2 IR ST SRR EEE L T e AR R R T
podeclars external functions (if appropriate?

IF P_MODEL OR L_MODEL

EXTRN TRANSMIT: FAR

ENDIF

am ‘23 mm

o e e e B B e B B e BB 0 U B e B T e e N e BT S D B S B e O S I K R R W R
mogltablish bthe DATH SEGMENT :

DEROWUF GROUF DATA

DATH SEGMENT WORD FURL.IC 'DAaTH”

ASSLUME DS: DEBROUF

1 declare externals and variables

EXRTRN FRODFL.G: WORD sdefined in O

FTR® DW DA+ sbuffer pointer
RBEGING DM RaH istarting prod indics
RBUFE Dy aa shuffer defined in O
BLIF@SEG DW @aar s EEG of buffer
BLUFBMAY D S 317 ! sencd of buftfer

BASE D @aH thase seg adrs

38



EXTRA -
DATA - ENDS

=
b3

DW DoH

iextra seg reg
iend data segment

FREERAEEEREERTEEEXEEXEXEFRLEEXFERREEEREEEERERERERELERRERLEAEXX XX RRE R LS

3 =2stablish the

IF
FGROUF GROUF
FROG

ASSUME

ENDIF

IF
FEROUF  GROUF
_CODE

ASSUME
ENDIF

IF
CGROUFR GROUF
CODE

ASSUME

ENDIF

IF
CEROUF  GROUF
_FROB

ASSUME

ENDIF

H
P EERRENERIRFERFREREAEEERERLERRAEEELRL R R R RN T ERFT
7

SEGMENT

SEGMENT

SEGMENT

SEGMENT

BROUF and SEGM
S_MODEL

FROG

EYTE FUBLIC
£5: FGROUP

F_MODEL
CODE

EYTE FUBLIC
CS: PEROUF

D_MODEL

CODE

BYTE FUBLIC
CS: CBROUF

L_MODEL

_FROG

BYTE FUBLIC
CS: CGROUF

put the hooks in tor 'C° acc

FUBLIC TIME

FUBL.IC BETCHR
FUEBLLIC SETCOM
FUBLIC SWAFFG
FUBLIEC SETREAD
FUBLIC SETSTAT
FUEBL.IC RESET

name:

‘Ax "ER cum -3% ‘se ‘A% ‘sw ‘Nz ‘;y ‘48 ‘3u

mirutes.

an

IF
TIME_FROC
ELSE
TIME_FROC
ENDIF

TIME:
FUSH

versions:
This routine retrieves a =
These values are stored

f un

time (adrs)

1.0

S_MODEL OR D_M

FROC ~ NEAR
FROC ~ FAR
EF

ENT detinitions

'FROG

* _CODE "

‘CODE”

*_FROG’

AL S S R ol Sl M ” 2 .
HEXRFHFFREREFFEEREREFRER

=33

H e I K I W I K B He I I, K H K F R IR W R K F e I HI e N K e I I eI I K H NI N WX N EHH N

ctionegs

W R W K P I K IR I N IR I I I I I I eI I I I He I eI I NN I N RN KK

byte value containing the hour and
at input address.

ODEL

sSTACK'EM UF
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MOV EF , SF
FUSH DS
MOV BH , ZCH
INT F1H
MOV EX,FIRGT _FARAMLEF]
IF  L_MODEL OR D_MODEL
MOV AX, SECOND_FARAME BE ]
MOV DG, 8%
ENDIF
MOV DS: LEX1,0X
MOV AL, CH
MOV Bl , &4H
MUL. Rl
AND CX , OFFH
ADD AX . CX
FOF ns
FOP BE
RET
TIME FROC ENDF

sGET TIME FUNCTION CALL
SD0OE CAN DO OIY

3 BET OFFBET

fRETRIEVE SEGMENT ADRS
s BETUP THE SEGMENT

$STORE IN INFUT ADRS

fFUT THE RHOWUR INTO &7

$1.000 UF MULT OFERAND
sMULTIFLY BY 182

s ISOLATE THE MINUTES
sCOMBINE HMOUR % MIN INTO INT
s MOVEEM OUT

ARETURN T CALLER

4

4 name: gebtche (O

F veEralon 1.8

1 This rodtine retrieves a character from the kReyboard (with an echo)

sand retuwns this character to the caller.

IF 8_MODEL OR D_MODEL
GETCHR_FROC FROC MEAR
ELGE
GBETOHR _FROC FROC FaR »
ENMDIF

BETCHR:
FLSH EF
MOY BE, SR
MOV AH, B1H
INT 14H
INZ CLEAR
XOR A%, AX
JME RTH
CLEAR:
XOR aH, AH
INT 16H
MOV aH, BEH
INT 10H
FTN
FOR EF
RET
BETOCHR_FROC ENDE

rMams i setcom{port, vall

1 8TACKE, "EM

T READ STATUS AND GET CHAR
$G0 FOR IT

fWE BOT IT, CLEAR DUT CHAR
sNO CHAR, CLEAR AX

TRETURN TO CALLER

s ZERD CAHT TO UFDATE ER BUF
1 BET CHAR, CLEAR KB BUFFER
YFUT IN VIDED OUT CODE

s ECHO. « v 2cho. ..

AL DONE

This routine uses Lhe sofiwarse intervupt INT 14H to initialize an

5
H
3 version: 1.@
5
1

pasynochronous comms port.

Lpan entry,
P (ZOML pr COMZ} and wval must gonbain

port must bhe @ither & or 1

the initialization value. Thi s

ywvalue iz documentad in the BIOS sowrce listing.

I S_MODEL OR D_MODEL
SETCOM_FROC FROC NEMAR

EL.SE
SETCOM_PROC FROC FaR

ENDIF
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SETCOM: . .
FLSH BF istack wup

MOV EBF,5F
MOV DX ,FIRST_FARAMLEF] 1get port offset
Moy AX ,SECOND_FARAMLEBF] sset ax for call
INT 14H ;set the comms port.
FQOF BF
. ~ RET
SETCOM_FROC ENDF

H
H name: swappg (count, source adrs, dest adrs)
3 versioni 1.8

7

This function swaps programs and ensures this swap is uninterrupted

:1to avoid broadcasting half a new product and half am old product.
sldpon entry, count is the number of words to move, and the addresses
sara for the sowce and destination locations.

IF S_MODEL OR D_MODEL

SWAFPE_FROC FROC NEAR
ELS
SWaFFG_FROC FROC FAR
ENDIF
SWAFPFG:
FUSH EF :STACK 'EM UP
MOV BF ,SF ' '
FUSH ES
FUSH DS
FUSH DI
FUSH S1
MOV CX,FIRST_FARAMLEF] :SETUF THE COUNTER
MOV S1,SECOND_FARAMLEF] : SOURCE OFFSET
IF D_MODEL OR L_MODEL
MOY AX , THIRD _FARAMLEF] : SOURCE SEGMENT
MOV DS,AX :
MOV DI,FOURTH_FARAMLEF] :DEST OFFSET
MOV . AX,FIFTH_FARAMLEF] :DEST SEGMENT
MOV ES,AX
ELSE
MOV DI,THIRD _FARAMLEF] ;DEST OFFSET
MOV ES,DS ;FINISH ADRSING SETUF
ENDIF
CLI :DISABLE INTERRUFTS
STI : REENAELE INTERRUFTS
REF MOVSW :MOV THE DATA
5T1 : s REENABLE INTERRUFTS
- XOR a%,AX :ZERD ‘AX’
FOF S1 :MOVE ‘EM OUT
FOF DI
FOF DS
" POF ES
FOF BP
RET s RETURN TO CALLER
-

WAFPG_FROC ENDF

name: setread(buffer beginning adrs, buffer ending adrs)
version: 1.8

e cAm cmw am ‘Ea

memory, sets up the async. card for interrupt on character receipt,
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(]
ssets the interrupt mask on the 8259, and establishes the addresses for

shhe product receipt buffer (buflld and product received flag
s (prodflg) . Bufll and prodflg are externs defined in £,
IF S_MODEL OR D_MODEL
SETREAD _PROC RO MEAR
ELSE .
BETREAD PROC FROC FaR
' EMDIF
i DEFINE THE INTERRUFT VECTOR AND FORT 1/0 ADDRESSES
VALl EGL @CH P PRIMARY CARD TYFE
FORT EGILI AF8H sCARD I/0 ADDRESS
i DEFIME THE FRODUCT HEADER ARND TRATLER
H0H EeU @i 1START OF TEXT
ETX U EH s END OF TEXT
SETREAD: -
FLSH EF 1 SAVE THE ROBE
MOy &R, 5F '
FLSH LI
FLISH ES
MOV AXFIRST _PARSMIER] s GET DOFFSET
MOV BUF@, AX F SAVE OFFSET
MOV FTRE, AX f INIT FOINTER
IF L_MODEL OR L_MADEL
MOV AX, SECOND _FARAMLEF] iGET THE SEGMENT
ELSE
MOV AX,LS 3 BAME AS CURRENT SEG
ENDIF
MOV BUFBSEG, AX 1 8AVE THE SEBG
IF S_MODEL OR P_MODEL i GET BUFFER ENDING LOC
MOV AKX, SECOND_FARAMLEF]
ELSE ‘
MOY AX , THIRD_FARAMLEF]
ENDIF .
MOy BUFBMAX , AX 1 SAVE THE BUF END
g INITIALIZE THE INTERRUFTS
MOy DX, FORT ‘ sBET I/70 ADRS
ADD DX,= s DAL REGISTER ADRS
IN Ak, DX sRETRIEVE LINME ETATUS
AMND AL, B7FH
OuT DX, Al sDLAE = @
SUE DX, 2
T Al DX f GET CURRENT INTERRUPTS
orR A, Bl 1SET THE DATA AVATLABELE
ouT D, AL i INTERRUFT
ALD DX,% s MODEM CONTROL REG
1WAV Al., B8+ s SETUF Al
ouT L, AL 1 CLEAR MODEM CONTROL
g INITIALTIZE THE SYSTEM INTERRUFT CONTROLLER (825%) AND TaBLE
XOR AX,AX § ZERO &Y
MY ES, A% s FOINT AT INT TABLE
MoV T DILVALU % 4 §INT LOCATION
MOV AX,O0FFSET INTERRFT iBET INTERRFT QFFSET
cin ' PSTRING FORKWARD DIR
STO08W FSTORE OFFSET ADRS
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:GET THE SEGMENT
: TABLE ENTRY COMFLETE
:GET THE INT MASE

: FRIMARY FORT

: SECOND&RY

s DISABLE INTERRUFTS
s SET ASYNC INT
i ENABLE INTERRUFTS

s RETURN TO CALLER

INFUT CHAR
BUFFER OFFSET (BUFLI1:

ADDRESS

FOR MEMORY ADRS USED IN THIS ROUTINE
OF THE BUFFER (BUFLI1)

; STACK REBISTERS USED

: SETUF FORT 1/0 ADRS

: READ CHAR

:LINE STATUS ADRS

: SAVE CHAR

1 READ LINE STATUS

: ISOLATE ERROR BITS

: RESTORE CHAR

: ERROR?

: REFLACE DATA WITH 7’
: NO ERROR, CONTINUE ON
:GET THE FTR SEG
:SETUFP DS ADRSING

i RETRIEVE BUF SEG

: SETUF ES FOR BUF

: BET CURRENT OFFSET
:PUT THE CHAR IN BUF

: INCREMENT FDINTER
$GET THE BUF END OFFSET
: AT THE BUFFER END?
:NO — CONTINUE ON

: YES - RESET FTR

s UFDATE IN MEMORY
s BEGINNING OF PROD?

:END OF PROD?

MoV AX,CE
STOSW
IN AL, Z1H
IF vVALU E& BCH
ARND AL ,DEFH
ELSE )
AND Al , OF 7H
ENDIF
CLI
ouT 21H, AL
STI
FOF ES
FOF DI
FOF BF
RET
1 INTERRUFT SERVICE ROUTINE
5 REGISTERS USED ARE:
H AX — CONTAINS THE
H BX — CONTAINS THE
3 CX - VARIABLE
3 DX — THE I1/0 PORT
H DS - DATA SEGMENT
3 ES — DATA SEGMENT
INTERRFT:
FUSH - ES
FiJSH DS
FLUSH AX
FUSH . BX
FLISH CX
FLUSH DX
MOV DX ,FORT
IN AL ,DX
ALD DX,5
FUSH A
IN all, DX
AND AL ,D17H
FOF AX
JZ SEIF1
MOy AL, 7’
SEIFl:
MOY BX,85EG PTRO@
MOV DS, BX
MOy BX ,BUF@SEDG
FMov ES,BY
MOV EX,PTRG
MOV ES:[EBX],AL
INC EX
MOV CX, BLUF@MAX
CHF BX,CX
JE SKEIFZ
MOV EX,BUFO®
S IFZ:
MOV FTRB ,EBX
CHE Al , S0H
JZ BEGIN
CHMF AL L,ETX
JZ FINISHED
RETURN:
CLI

s DISAEBLE INTERRUFTS
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MOV
ouT
O
FOF
FOF
FOF
FOF
FOF
IRET

BEGIM:
MOV
SUB
MOV
JMF

FINISHED:
MOy
X OF¢
MOV
CMF
Jz
MOV
MOW
MOV
MOY

THF
SETREAD FROC

i Mames
B verasion:

AL, PEH
20H, AL
DX :
CX
Y
AxX
Ds
ES

CX , BUFD
BY,CX
BEGING , BX
RETLRN

AX , BEGING
CX,0%
BEGING,CX
A%, ODH
RETLIRN

EX.BEL FRODFILG

DS, BX

BX,DFFBSET FRODFLE

LBEX1,AX

RETURM
ENDF

setetat ()

1.0

s CLEAR INTERRURPT

;s CLEAR 5TaCK

s RESUME

SR 8TART OF A NMEW FROD
1 GET THE BLUF BESINMING
i LALEC ARRAY ELEMENT + 1
s SAVE STARTING ELEMENT

s END OF FRODUCT

s BET STARTING ELEMENT

s CLEAR "CX7

s CLEAR BEGINMIMG INDICHE
i VALID FROD BTART?

s IF MOT, FLUSH TRASH

1 LOALD FRODFL.G SER

DS IS NOW FRODFLE S5EG
$ACTUAL FRODFLE ADRS

s SET THE PRODFLEG FLG. ..
s WITH LOC OF aRrRayYy + 1

1 This routing gsets up an asynchronous card for nodem status interrupt

1to hrigger bthe speaking routine.
sentering this routine,

sis halted.

IF §_MODEL DR D_MODEL

EXTRN TRANSMIT: NEAR

SETSTAT_FROC
EL.SE
SETSTAT _FROC

ENDIF

g DEFINE THE INTERRUFT VECTOR

VALLU
FORT

BETSTAT:

FLISH

MOy
FLIgH
FLIGH
MOV
MoV
MOV
IN
AND
ouT
MOV
MOV

FROG NEAR
FROC FAR

g aaH
ECi 2FEH

B
BF , SF
ES
DI

- BASE, DS

EXTRA,ES
DX, FORT + 3
AL, DX

Al , B7FH

DY, AL

DX, PORT + 4
Al , DAH

Interrupts are reenablad upon
but all product decoding and user interaction

f BROADCAST ROUTIME

FORT I/0 ADDRESS

s INTERRUFT VECTOR ADRS
{ SECONDARY FORT I/0 ADRS

(STACK EM

P BAVE BASE BEG ADRS
FBAVE EXTRA SEG
fRETRIEVE FPORT ADRS

i CLEAR DLAE BIT
iDLAE = 0

s MODEM CONTROL ADRS
(SET RTS AND OUTZ
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ouT DX, AL
MOV X, FORT + 1 :LINE CONTROL ADRS
MOV AL ,@8H - : ENAELE MODEM STATUS INT
ouT DX, AL
: SETUF THE INTERRUFT TABLE AND ENAEBLE SYSTEM INTERRUFTS
X0OR AX,AX - i CLEAR AX
MOV ES,AX i VECTOR TABLE SEGMENT
MoV DI,VALU % 4 : TABLE OFFSET
MOV AX,DFFSET TALEK :GET INT ROUTINE OFFSET
CLD 1STORE DIRECTION
5TOSW 1 OFFSET IN FLACE
MOV AX,CS 16ET INT ROUTINE CODE SEG
STOSW : TABLE ENTRY COMFLETE
MOy DX,FORT + & ;:GET MODEM STATUS REGISTER
IN al., DX :CLEAR ANY FOSSIBLE INT
IN AL, 21H 1GET THE CURRENT INTERRUFTS
IF vaALU EG OCH i FRIMARY CARD?
AND AL, DEFH ' {8ET INTERRUFT BIT
ELSE : SECONDARY?
AND AL, F 7H
ENDIF :
CLI :STOF SYSTEM INTERRUFTS
ouT 21H,AL : ENAELE OUR INTERRUFPT
STI s LET THE SYSTEM RESUME
FOP DI s+ MOVE “EM OUT
FOF ES
FOF EF
RET sRETURN TO CALLER
i INTERRUFT SERVICE ROUTINE FOR SFEAKING
TaLk:
FUSH BE 1 STACK ‘EM
FUSH DS
FLSH ES
FUSH ‘DI
FUSH S1
FUSH AX
FUSH EX
FUSH Cx
FUSH DX
MOV DX,FORT + 1 : INT ENABLE REGISTER
MoV AL , 2OH 1 REMOVE INT SOURCE
ouT DX, ak : .
MOy DY ,FORT + & s MODEM STATUS FORT ADRS
N AL, DX i1CLEAR ASYNC CARD INT
STI 1ENABLE INTERRUFTS
MOY AX,SEG BASE :GET THE SEG OF BASE VARIABLE
MoV DS, AX
MOV AX ,EXTRA {RESTORE ‘ES-’
MOV ES, AX
MOy AX ,BASE s RESTORE ‘DS’
- MoV DS, AX
CALL TRANSMIT : BROADCAST THE FRODUCT
MoV DX,FORT + &
In AL, DX s CLEAR ANY EXTRANEDUS. INT
MOV DX,FORT + 1 1 INT ENABLE REGISTER-
Mov AL, BBH 1 MODEM STATUS INT
ouT DX, AL ;1 REENABLE ASYNC INT
cLI : TURN INTERRUFTS OFF
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Moy Al 20 : s RETURN FROM INTERRURT

OuT 2@k, AL
PO ¥4 sRETURN TO PREVIOUS TASK
FOF (4
FOF BX
PO X
FOF 81
FOF DI
FOF ES
PR D&
FOF B
IRET s RESUME PREVIOUS TASE
SETSTAT_FROC ENDF
3 name: reset ()
3 varsion:s 1.8
i This routine disables the interrupts from the asynoc cards.

IF 8_MODEL OR D_MODEL

RESET_PROC FROC NEAR
- ELBE
RESET _FROC PROC F&F
ENDIF
RESET:
In Ak, 21H $ GET THE CURRENT INT ENABLED
ORr Al , 18H s RESET ASYND
CLl s DISARBLE INTERRUPTS
ouT 21H, AL 3 REMOVE ASYRNE INT
8T1 s REENABLE SYSTEM
XOR Ak y A i CLEAR HIGH AX
RET ' s RETURN TO CALLLER
RESET_FROC EMNDF
R 2L IR IR a st ST LRI LT EELTSLELIELEEL ST ELTTLLIEELEFEL T S E SR
i oend the appropriate segment
TF 8S_MODEL
FROG ENDS
ENDIF
IF P _MODEL
_CODnE ErDS
ENDIF
IF I MODEL
CODE ERNDS
ENDIF
IF L. _MODEL
_FROG ENDS
ENDIF
END g (END OF FILED
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C. Transmit.c

The transmit.c file contains two functions which maintain the broadcast
on the NWR console. These routines are: fetch and transmit. Fetch moves
the voice data from disk to memory, and organizes these data into the
proper format.. Transmit manages the memory buffers containing the voice
data, "speaks" the voice phrases and starts the next tape deck on the NWR
console when the voice product is finished. The transmit routines are
started from talk (setstat in func.asm) via a modem signal (DTR) change
generated from the NWR console.
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/¥ cdate: May
version

bwvs Blen

Furpose:

These routines maintain the

Ewits

The only possible axit from
trving o read the voice data

Created by
(Mer el on
Celol
Celod

S
alt n

transmib
transmit

14 of Latti

~mD

—

‘3& "/

#include "defins.c”

@xhbern sbeuch pogmids
int pg +fdsg
int pg_highs
int pg_lows
wnsigned int

[

g _length

Y pgmlpgmphe + 1713
extern char #*phel;
extern char #ptrdj

Sdwww® namey FETCOHON, FTR?

a

transmit.c

broadeast o the NWR condgole.

this program is if

a&n error ooours whils
from odisk.
ce [2)
/% parameters %/
f¥ global variables %/

2
bl

This routine fills the preallocsated memory buffer with voice data,

retrieves the volece data from
ot this voice data. Fhrase i
FTR contains the memory buffer
global variables used:

struct pgmidsx

char headerl]

callers:

transmiht ()

routlne

char #fetoh (ng
it ng
char #ptrg

.\

phe )

disk and retuwns the starting memory adirs
is retrisved from the program arvray, and
address.

¥ program catalog #*/
/% phrase headesr */

/¥ phr to get frm pgm catalog ®/

it statusg /% status of an opsration %/
imt g % general purpose counbsr #/
Yeomg iy /E oL eWdithn =/
At mebup disk and read in the voice data %/
status = Dsesek{pgminl.pg_+d, pgrlnl.pg_low, pgminl.pg_high, @)
status = Dread{pgminl.pg_+d, paninl.pg_length, Zptei9?1)
it (status == ERROR)
fatal ("Fhrase data disk errori\n');
/% put a header and brailer on voice data  #/
o= pamlnl.pg _length + @1j
for (3 = 45 4 * By j=—) A¥ dnstall trailer #/
pheDi++l = @A
movmem (pgminl.pg_lengbth, &ptri7], (unsigrned) )
return (phed g ¥ ot menory adrs &7
3
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S EEEEE name TRANSMIT ()

This function is called when a request is received from the console to
broadcast a messags. A1l other polled procedures are halted during
broadcast. :

routine callers:

talk sinterrupt service routine
global variables used: ’
struct pgm iprogram table

¥/

transmit ()

Ea

char #ptrg /% memory pointer from fetch() */
char *fetch(); /% function returning a ptr */
int i3 /% general purpose counter =/

int status; /% Vynet status retrieval word %/

/% transmit a message */

Delay (outchn, 1) /% delay 16 milliseconds */
printf ("\nnow transmitting\n"):

ptr = f2tch(@®, ptril; /% put phr in memory %/
Speak (outchn, 1, ptr); » /% gpeak first phrase */

for (1 = 1; pamlil.pg_+d »>= @i i++) {
if 1 A2
. ptr = fetch(i, ptr2); /% second buffter */
else
ptr = fetch(i, ptril); /% first buffer */
while ((status = ChkStat(outchn)) == WAITING);

Speak (putchn, 1, ptrl; /% speak next phrase %/
while ((status = ChkStat({outchn)) == WAITING); /% finished? %/
printf ("done transmitting\n");
outp {7464,8): /¥ lower the RTS */
Delay(outchn, 183; /% delay about 1 sec */
while ((status = ChkStat(outchnl)) == WAITING): /¥ pause */

outp (764,18 ; /% raise RTS */
returnsg ‘ /% return to caller */

[
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with

Disk File Descriptions and Formats

The following is a 1ist of disk files used by the voice synthesis system
a description of its purpose and farmat:

1. sao_vd.idx - This file contains the index of voice phrases used to
generate the voice product. Sao_vd.* is created by the Vynet utility
program Digitize, which records and edits the voice input phrase onto
the disk. The format is described in the Vynet User's Guide in
Section 9 and is: phrase number, 2 bytes; phrase offset, 4 bytes;
and, phrase length, 2 bytes.

2. sao_vd.phs - This file is the complement of sao_vd.idx and contains
the actual voice data indexed by the *.idx file. This data is essen-
tially the mathematical representation (ADPCM in voice synthesis
lingo) of the analog voice input. Again sao_vd.phs is created by
using the Vynet Digitize program. The format of this file is:

header, 2 bytes; and up to 64534 bytes of data.

3. pgmfile - The last observation successfully encoded into a voice
product has 1its phrase indexes stored in pgmfile. The purpose of
this file is to enable restoration of the voice product if the system
crashes or is taken down for a period of time. The format of pgmfile
is: file handle of *.phs file, 2 bytes; phrase offset, 4 bytes; and,
phrase length, 2 bytes. The file handle is a static number, since
only one voice product is currently being generated. If additional
voice products are generated, the file handle should become a dynamically
assigned number to avoid an erronous file handle assignment.
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( main )

init \/Yne,t
havdware +

So‘F’twar e

"Ca'falo% voice
data files
a'\d buF'Fe\'s

- vestore Pfeu(ou.s
Program array
~init async. Ports
and (hterru.‘:ts

- d\sphy “Sys‘teh LLP"

&

Pr(nt
* S\{ 5'tem

L1

down

( exit )

Y

New
P"odu-c‘t in

in put bWFFCr?.
N

Is
C(ﬂcu' 'Gl'orp‘

Keyboard = Gevi 7
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“Frin‘t owt/'

Product is: /
173

decsde
P-’odLuc‘t? ploop

Y

saodec

reset Produgt
rece \'Ft {{a%




saodec

l."u‘f'l'a((‘ ze
P%mpff <

av V&y

(eints)

- put ree‘f:ina, and
ob Clocal? time in
voice prodtuct

- decode sky conditions
and  uisi biv(’{ts/

- decode afmspher(c

phenomena, i€ present

-'pu‘t sky conditiong

or current WK in

voice 'Pfqd.uc,‘t

-put air tenFeraiurc
dewpoint and ch

in voice Prodq.c;t

put  visibility
Y i product
N ]
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&)

~decade wind and
put in wdice pred.

- deCOde O-{t-
Sef{'{b\a, ana Pl—(:t
in voice Product

Put rmin  or

may J:empe«.
th uoice prod.

|V
NA

-tevn nate mearrm
a,rra)(

- archive alt.

anst P\«i*}/my_

archive B/
on disk to

PGMFILE

uPAa,te new
P \'08 ran -egr

broadcast

( return (o) )
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(TIME)

do a time
DoS function
call

Pw’t reswlt
in memory

advs & RAX

( RETLLRN )
( GETCHR)

read, ké.»{ boaml
status « 3¢’t
char thru BIoS

echo chav
£ pf esent

( RETURN )
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( SETConm)

Se‘(’-“-P async.
port thrw
BIoS

( RETURN )

( SWRPPG )

SeTwF registers

{or memoryi

move

~disable ntevvupts
—u.Fd.a,te, Progvam

array ’

- reenable inter vuP'ts

( SETRERD)

Save ola."fa.
inPuﬁT butfer

advs

( RETWRN )

Enable receive

the WART

in'terru.?ts on |

initialize the
lh‘kerruPt

controller qnd
tble

55

( RETURN )




set Proclu(_t
received

'ﬂa%

I

( INTERRPT)

~-reenable INT
~stack
r-e%.‘sfers

N

read in chav

requae data

withq ‘7’

put data in
bougey' ) and.
update ptr.

ave Pf‘od
‘ Sfa.r'tin%
advrs

- Clea.r INT
< unmstack
re.a,(‘sters,

( RETURN )
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( SETSTAT)

Save Se%nent

regi sters

~set moden
status INT
, -t ;P'\teﬂ‘uPt
table o R2s59

{ RETURN )

TALK

~stack regs
- C!ea_r INT
- restore DS,«ES

( TRANSMIT)

| -clear 8259
- u.hs'tack

regi sters

RETURN

RESET

L

disable async
card in*terruP‘ts
o B259

RETURN
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(FevcH)

setup  disk
and read
i a phrase

Put tral (Cv‘
and headecon
voice datq

( return )

{Va.hsm( t

ol-e(a\/ one

Seaond

- (Hetch lstp"\v‘.
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-Signa( next
tupe  deck

- de|a.y Y secs

( return )
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Appendix A - Vocabulary List for Surface Observations

Phrase: Listed below.
Dffset: i1@
Title: greet

1. Good marning.
2. Good afternoon.
3. Good evening.
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Fhrase: Current weather conditions at
have {current weather).

Offset: 113

Title: CUrmy

[l RS s w2 LS U = Ly b JE SR S S

CAd T e 650
B -

—
b
A

Lo,

ig.

LY P [ Y R0 T U X L R I 1 oS IR o B OO I o 6 Y
o Ced ) =0

L
oy~ o

4 Lol

BB e ke
PR

33,
43,
4s5.

45.

Current weather conditions at
at the Salt Lake Airport., We
midnight
A,
nacn
p.m. ,
sunny skies.
clear skies.
mostly sunny skies,
mostly clear skies,
partly cloudy skies.
mostly claudy skies,
cloudy skies.
fog.
fog and .
rain.
rain and .
rain showers.
rain showers angd .
smoke,
smoke and .
haze.
haze and
lightening.
lightening and .
a thunderstorm,
a thunderstorm with .
heavy .
light
freezing rain.
drizzle.

have

" freezing driz:zle.

ice pellets.
SNOW.

snaw showers.
snow pellets,
snoWw grains.
ice crystals.
hail.

ground fog.
blowing snow.
blowing sand.
blowing dust.
ice fog.
dust.

blowing spray.
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{time} at the Hait Lake Airport.

e



Phrase: Visibility, f(distance)
Offset: 159

Title: vig

1. Visibility,

2. miles.

I of a mile.

4. one sixteenth {(of a mile).

3. one eighth (of a milel.

6. three sixteenths (of a mile).
7. one guarter (of a mile),

8., five sixteenths {of a mile).
?. three eighths (of a mile),
18. one halt (of a mile}.

11 five eighths (af a milel.
12. three guarters (of a mile).
13, seven eighths (of a mile).
14, ane mile,

15. one and

14, two and

miles,
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Phrase: Temperature, (value) dagrees.
Dewpoint, (value) degrees.
Relative humidity, {value) percent.

Otfget: 175

Title: temp

1, Temperature,

2. ona degree.

3. degrees.

4, Dewpnint,

Z. Relative humidity,

b. percent.

7. The lowest temperature recorded so far this morning was
B. The highest temperature recorded so far today was
%. one degree below zero.

18. degrees below zero.
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Phrase:

Winds are from the (direction at) {(speed) miles
tog ispeed).

Offset: 183

Title: wind

1. (not used}

2. miles an hour.

3. miles and hour, gusting to .
4, Winds are from the north at

5. MWinds are from the northeast at
b. MWinds are from the east at

7. Winds are from the southeast at
8. Winds are from the south at

9. Winds are from the southwest at
18. Winds are from the west at

il1. Winds are from the northwest at
12, Winds are calm.

13. HWinds are light and variable.
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Phrase: The barometer reads {value} point (value) inches, and is {fend-

encyl.
Offset: © 198
Title: pressure
1. The barometer reads
2. inches, and is falling.
3. inches, and is steady.
g, inches, and is rising.
3. paint ’
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Phrase: none {insert the numbers into phrases)
Offset: ¢

Title: numbers

Ll # B > @ B T = L o B T P I O B
fea BN B s I & R S

g. 9

t. 18
12, 11
3. 12
14, 3
15. 14
14. 15
17. 14
18. 17
19. 18
28. 19
21, 2

2. 21
23, 22
24, 23
25, 24
24. 25
27. 2
28, 27
29. 28
a. 29
3. 3
32. 31
~..‘v3. 32
34. 33
35. 34
34, 33
37. 34
38. 37
9. 38
48. 39
4i. 40
42. 41
4z, . 42
44, 43
43, 44
44, 43
47. 44
48. 47
49, 48
38. 49
3l. 5@
2. 31
3. 32
34. 33

€6
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L5 ol O I R 0 I S B 1]
= -0 W -~y O
"

o~
-

az2.
b3.
b4,
53,
b6
67
&8.
49.
78.
71.
72.
73.
74. .
73.
Th.
77.
78.
79.
8a.
81.
82.
3.
B4.
83.
B6.
87.
Bg.
B9.
78.

?1.
992

73,
g4,
73.
94.
27.
78.
29.
168.
181,
182,
183.
124,
123,
184.
187,
1@8.
189.
11@.
111,

)
37
a8
39
&0

-3

b2
63
54
63
b4
&7
&8
49
78
71
72
73
74
75
76
77
78
79
80
g1

2
83
g4
85
86
g7
88
89
98
21
72
93
74
97
96
27
78

97

168

1a1

182

183

184

183

186

- 187

128
189
118
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NOAA Technical Memoranda NWS WR: (Continued)

—
121 Climatological Prediction of Cumulonimbus Clouds in the Vicinity of the Yucca Flat Weather Station. R. F. Quiring, Jume 1977. (PB-271-704/AS)
122 A Methoa for Transforming Temperature Distribution to Normality. Morris S. Webb, Jr., June 1977. (PB-271-742/AS)
124 %Eatiggigal)(&uidance for Prediction of Eastern North Pacific Tropical Cyclone Motion - Part I. Charles J. Neumanh and Preston W. Leftwich, August 1977.
B-272-661
125 Sgatistz‘c’ﬂ Guidance c)m the Prediction of Eastern North Pacific Tropical Cyclone Motion - Part II. Preston W. Leftwich and Charles J. Neumann, August
1977. B-273-155/AS . .
127 Development of a Probability Equation for Winter-Type Precipitation Patterns in Great Falls, Montana, Kenneth B. Mielke, February 1978.(PB-281-387/AS)
128 Hand Calculator Program to Compute Parcel Thermal Oynamics. Dan Gudgel. April 1978. (PB-283-080/AS)
129 Fire Whirls. David W. Goens, May 1978. (PB-283-866/AS)
130 Flash-Flood Procedure. Ralph C. Hatch and Gerald Williams, May 1978. (PB-286-014/AS)
131 Automated Fire-Weather Forecasts. Mark A. Mollner and David E. Olsen, September 1978. (PB-289-916/AS)
132 Estimates bf the Effects of Terrain Blocking on the Los Angeles WSR-74C Weather Radar. R. G. Pappas, R. Y. Lee, B. W. Finke, October 1978.(PB289767/AS)
133 Spectral Techniques in Ocean Wave Forecasting. John A, Jannuzzi, October 1978. (PB291317/AS)
134 Solar Radiation. John A. Jannuzzi, November 1978, (PB291195/AS)
135 Application of a Spectrum Analyzer in Forecasting Ocean Swell in Southern California Coastal Waters. Lawrence P. Kierulff, January 1979. (PB292716/AS)
136 Basic Hydrologic Principles. Thomas L. Dietrich, January 1979. (PB292247/AS)
137 LFM 24-Hour Prediction of Eastern,Pacific Cyclones Refined by Satellite Images. John R. Zimmerman and Charles P. Ruscha, Jr., Jan. 1979. (PB294324/AS}
138 A Simple Analysis/Diagnosis System for Real Time Evaluation of Vertical Motion. Scott Heflick and James R. Fors, February 1979. (PB294216/AS)
139 Aids for Forecasting Minimum Temperature in the Wenatchee Frost District. Robert S. Robinson, April 1979. (PB298339/AS) .
140 Influence of Cloudiness on Summertime Temperatures in the Eastern Washington Fire Weather District. James Holcomb, April 1979. (PB298674/AS)
141 Comparison of LFM and MFM Precipitation Guidance for Nevada During Doreen. Christopher Hi11, April 1979. (PB298613/AS)
142 The Usefulness of Data from Mountaintop Fire Lookout Stations in Determining Atmospheric Stability. dJonathan W. Corey, April 1979. (PB298899/AS)
143 }'l;e Degtg/zf)the Marine Layer at San Diego as Related to Subsequent Cool Season Precipitation Episodes in Arizona. Ira S. Brenner, May 1979.
B298817/AS :
144 Arizona Cool Season Climatological Surface Wind and Pressure Gradient Study. Ira S. Brenner, May 1979, (PB298900/AS)
145 [()n the Uze of)So1ar Radiation and Temperature Models to Estimate the Snap Bean Maturity Date in the Willamette Valley. Earl M. Bates, August 1979.
P880-160971
146 The BART Experiment. Morris S. Webb, October 1979. (PB80-155112) '
147 Qccurrence and Distribution 6f Flash Floods in the Western Region. Thomas L. Dietrich, December 1979. (PB80-160344)
149 Misinterpretations ot Precipitation Probability Torecasts. Allan H. Murphy, Sarah Lichtenstein, Baruch Fischhoff, and Robert L. Winkler, February
1980. {PB8O-174576) .
150 Annual Data and Verification Tabulation - Eastern and Central North Pacific Tropical Storms and Hurricanes 1979. Emil B. Gunther and Staff, EPHC,
April 1980. (PB80-220486)
151 NMC Model Performance in the Northeast Pacific. James E. Overland, PMEL-ERL, April 1980. (PBR0-196033)
152 Climate of Sait Lake City, Utah. Wilbur E. Figgins, October 1984, 2nd Revision. (PBR85 123875) R
153 An Automatic Lightning Detection System in Northern California. James E. Rea anhd Chris E. Fontana, June 1980. (PBB0-225592)
154 !Zegression Ec;uation for the Peak Wind Gust 6 to 12 Hours in Advance at Great Falls During Strong Downslope Wind Storms. Michael J. Oard, July 1980.
PR81-108367
155 A Raininess Index for the Arizona Monsoon. John H. TenHarkel, July 1980. (PB81-106494)
156 The Effects of Terrain Distribution on Summer Thunderstorm Actjvity at Reno, Nevada. Chyistopher Dean Hi11, July 1980. (PB81-102501) .
157 I?n Operation?1 Evaluation of the Scofield/Oliver Technique for Estimating Precipitation Rates from Satellite Imagery. Richard Ochoa, August 1980.
PB81-108227 .
158 Hydrology Practicum. Thomas Dietrich, September 1980. (PB81-134033)
159 Tropical Cyclone Effects on California. Arnold Court, October 1980. (PB81-133779)
160 Eastern North Pacific Tropical Cyclone Occurrences During Intraseasonal Periods. Preston W. Leftwich and Gail M. Brown, February 1981. (PB81-205494)
161 Solar Radiation as a Sole Source of Energy for Photovoltaics in Las Vegas, Nevada, for July and December. Darryl Randerson, April 1981. (PB81-224503)
162 I?PS¥slt§n£j lgpsa;;roach to Real-Time Runoff Analysis with a Deterministic Rainfall-Runoff Model. Robert J. C. Burnash and R. Larry Frrral, April 1981.
1R81-2244 .
163 A Cowparison of Two Methods for Forecasting Thunderstorms at Luke Air Force Base, Arizona. Lt. Colonel Keith R. Cooley, April 1981. (PB81-225393)
164 An Objective Aid for Forecasting Afterncon Relative Humidity Along the Washington Cascade East Slopes. Robert S. Robinson, April 1981. (PRR1-2307%)
165 Annual Data and Verification Tabulation, Eastern North Pacific Tropical Storms and Hurricanes 1980. Emil B. Gunther and Staff, May 1981. (P282-230336)
166 Preliminary Estimates of Wind Power Potential at the Nevada Test Site. Howard G. Booth, June 1981i. (PB82-127036)
167 ARAP User's Guide. Mark Mathewson, July 1981. (revised September 1981). (PB82-196783)
168 Forecasting the Onset of Coastal Gales Off Washington-Oregon. John R. Zimmerman and William D. Burton, August 1981. (PB32-127051)
169 A Statistical-Dynamical-Model for Prediction of Tropical Cyclome Motion in the Eastern North Pacific Ocean. Preston W. Leftwich, Jr., October 1981.
170 An Enhanced Plotter for Surface Airways Observations. Andrew J. Spry and Jeffrey L. Andersen, Cctober 1981. (PRA2-3153883)
171 Verification of 72-Hour 500-mb Map-Type Predictions. R. F. Quiring, November 1981. {pps2-158098)
172 Forecasting Heavy Snow at Wenatchee, Washington. James W. Holcomb, December 1981. (PBS2-177783)
173 Central San Joaguin Valley Type Maps. Thomas R. Crossan, December 1981,  (PB82-196064)
174 ARAP Test Results. Mark A. Mathewson, December 1981. (PB82-193103)
175 2nnual Data and Verification Tabulation Eastern Morth Pacific Tropical Storms and Hurricanes 1981. Emil 3. Gunther and Staff. June 1982.(PR82-252420)
-176 Approximations to the Peak Surface Wind Gusts from Desert Thunderstorms. Darryl Randerson, June 1982. (PB82-253089)
177 Climate of Phoenix, Arizona. Robert J. Schmidli, April 1969 (revised Mirch 1983). (Pr83246801)
178 Annual Data and Verification Tabulation, Eastern North Pacific Tropical Storms and Hurricanmes 1982. E. B. Gunther, Junme 1983. (PB85 106078)
179 Stratified Max:_mux.n Temperature Relationships Bet.:ween S:tht?en'Zone Statior.xs in Arizona and Respective Key Stations. Ira S. Brenner, Jume 1983, (PB83-243904)
180 Standard Hydrologic Exchange Format (SHEF) Version I. Phillip A. Pasteries, Vernon C. Bissel, David G. Bemnett, August, 1983. (PB85 106052)
181 Quantitative and Spacial Distribution of Winter PrecipitationLAlong Ut.;h‘%uWasa%ch F{’ont.ll.awrence B. Dunn, August, 1983. (PBS5 106912)
1114 ien Trequency Teleconnection Charts - Winter. Lawrence B. Dunn, December, .
182 500 Millibar Sig q 4 Lawrence B. Dupn, January, 1984. (PB85 111367)

A

183 500 Millibar Sign Frequency Telecomnection Charts - Spring.

184 Collection and Use of Lightning Strike Data in the Western U.S. During Summer 1983. Glenn Rasch and Mark Mathewson, Tebruary, 1984, (PB85 117%3%)

185 500 Millibar Sign Frequency Teleconnection Charts - Summer. Lawrence B, Dunn, March 1984, (PB85 111359

186 Anmnual Data andgVerifg.cati}c’m Tabulation Eastern North Pacific Tropical Storms’ and Hurricanes 1983. lg g- Gunther, yarch 1984. (PB85 109635)

187 506 Mill. -*'sign Frequency Teleconnection Charts - Fall. Lawrence B. Dunn, May 1984. (PB85 110930)

188 The U?e and Iu\!;erp;getation of I_Isentropic Analyses, Jeffrey L. Andezlrson, October 1984, (PB85 132694)

189 Annual Data & Verification Tabulation Eastern North Pacific Tropical Storms and Hurricanes 1984. E. B. Gunther and R. L. Cross, April 1985. (PBS5 1878887AS
190 Great Salt Lake Effect Snowfall: Some Motes and An Exampie. David M. Carpenter, October 1%85. > AP - 1

19%. NWR Voice Synthesis Project: Phase I. Glen W. Sampson, January 1986.



NOAA SCIENTIFIC AND TECHNICAL PUBLICATIONS

The National Oceanic and Atmospheric Administration was established as part of the Department of
Commerce on October 3, 1970. The mission responsibilities of NOAA are to assess the socioeconomic impact
of natural and technological changes in the environment and to maonitor and predict the statc of the solid Earth,
the oceans and their living resources, the atmosphere, and the space environment of the Earth.

The major components of NOAA regularly produce various types of scientific and technical informa-

tion in the following kinds of publications:

PROFESSIONAL PAPERS — Important definitive
research results, major techniques, and special inves-
tigations.

CONTRACT AND GRANT REPORTS — Reports
prepared by contractors or grantees under NOAA
sponsorship.

ATLAS —- Presentation of analyzed data gencrally
in the form of maps showing distribution of rainfall.
chemical and physical conditions of occans and at-
mosphere, distribution of fishes and marine mam-
mals, ionospheric conditions, etc.

TECHNICAL SERVICE PUBLICATIONS — Re-
ports containing data. observations, instructions, etc.
A partial listing includes data serials; prediction and
outlook periodicals; technical manuals, training pa-
pers, planning reports, and information serials; and
misccllaneous technical publications.

TECHNICAL REPORTS — Journal quality with
extensive details, mathematical developments, or data
listings. '

TECHNICAL MEMORANDUMS — Reports  of
prcliminary, partial, or negative research or technol-
ogy results, interim instructions, and the like.

Informatien on availability of NOAA publications can be obtained from:

ENVIRONMENTAL SCIENCE INFORMATION CENTER (D822)
ENVIRONMENTAL DATA AND INFORMATION SERVICE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
U.S. DEPARTMENT OF COMMERCE
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Rockville, MD 20852



