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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 link 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. 

II. 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. 
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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 
syst~m to reject an inconsistent product and ask for manual voice input. 

B. How It Works 

The first task in assembling a system of 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 f~om 
one tape deck are interfaced to the IBM allowing the IBM to simulate and 
~ssentially 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 
input data from AFOS and stores these ·data into a circular memory 
buffer. Once a product is completely r~ceived, 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 finishe·d, a start signal is transmitted to the next tape deck in 
the console cycle sequence. 

All three of these modules are running simultaneously on the IBM to ensure 
no loss of data or missed broadcast sequences. 
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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 1 imitations 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 limitation 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 lOK 
broadcast routine 129K 
user menu for interaction lOK 
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 1 imitations are nQt 
detrimental to expanded use in the NOAA Weather Radio program, or most 
other related applications. 
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Figure 1 - Diagram depicts the data flow on the voice synthesis 
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III. SYSTEM ARCHITECTURE 

A. Hardware Components 

All 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 VlOli/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 5peaker, a microphone, 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 is closely associated with the 
IBM system architecture to a 11 ow 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 operatirig system for the IBM PC is currently 
a standard, so the software design reflects these facts. 

All crucial real-time software modules (the communication and broadca-st 
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 11 Start of broadcast 11 interrupt. This interrupt 
triggers a transmit routine for speaking the voice product and providing a 
11 Start next tape 11 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 communi cation is conducted vi a the program 
array containing the voice product phrases. Future developments in this 
system will allow execution of the polled 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 
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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 st.atic functions (the communi cation 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 1 eve 1 1 anguage ( i • e. ·C) enab 1 i ng 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. 
Thr~e "windows" have been given the user to allow system monitoring. 
These "windows" are: 

1. All data coming i~to the system are echoed o~ 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 usar 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 last 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. 
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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. If 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 decoding 
routine. These -errors display the message "observation not decoded #" ,.~. 
where # is a code for the type of error. These codes are: 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

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) 
visibility coded improperly 
wind coded improperly 
air temperature beyond limits 
dewpoint beyond limits 

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

A. Radiol.c 

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

main loadidx saodec extend 
intensity ltg fi 11 missing 
templd rh vpbelo vpabov 
alpha parse unparse 1 oadpgm 
fatal strgmv inc dec 

Radial uses "include" files which contain the parameter definitions, 
externa 1 variable declarations and the Lattice default paramters. These 
files are: define.c, extern.c, stdio.h and ctjpe.h. 
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/* 

F'Ltr-pose: 

date: Ma.y 1985 
ve1~si on: 1.0 
by: Glen W. Sampson, NWS WRH DATAC 

r~\ol.c 

This pr-ogr-am is designed to automate the hour-ly surface aviation 
observation for- NOAA Weather- Radio. Data is r-eceived dir-ectly fr-om 
AFOS, decoded and encoded into a voice pr-oduct and br-oadcast through 
tho::~ NWR console. 

E;·~ its: 
Errors can halt the execution of this pr-ogram dur-ing the initializa-

tio~ phase. These error- messages fit into the following categor-ies: 
1. unable to open a file; 
2. unable to r-ead fr-om a file; 
3. and, device dr-iver-s or- proper- har-dwar-e not installed. 

Once the progr-am is running, no fatal err-ors should occur. 

Crea.ted by: 
(Ver-sion 2.14 of Lattice C, Version 2.10 of Link) 

C>lcl radiol -mD 
C >1 c2 r-=•.di o 1 -v 
C>link cd radial mface func transmit, radial, nul, lcmd led 

*I 
#inclu.de "define.c" 
*Finc:J.ude "e}·(tern.c" 
~:i:i n c l ud e 11 s t d i o. h 11 

#:i.nclLtde "ctype.h" 

I* define the var-iables *I 
char- s[20J; 
char c; 
cr·!E:U.- inc () , dec () , getchr- () ; 
cha.r ~ii-get.ml (); 
int. fdsao; 
int fd; 
i nt stc:(tus; 
i nt i , j; 

I* get the ~define parameters *I 
I* •.. and the extern types *I 
I* ... and the standard IIO file *I 
I* char- manipulation• *' 

I* general purpose string var-iable *I 
I* general purpose char variable */ 
I* functions r-eturning char-s *I 
I* function returning a pointer- *I 
I* sao voice data file descriptor *' 
I* general file descr-iptor *I 
I* Vynet status r-etrieval word *I 
I* gener-al purpose counter *I 

I* initialize Vynet har-dware/software *I 
if <Chki)t-v() != 0) { 

/olE· 

} 

printfC"Vynet driver is not installed\n"); 
e:·( it<) ; 

if <<status= Init(l2))) -- NO_HARDWARE) { 
pr-intf("unable to initialize hardware\n"); 
e:d t (); 

} 

catalog voice index files *I 
if ( (fdsao = Dopen <0, "sao vd.id:-:")) ==ERROR) 

fatal ( "unc:\bl e to open SAO_ VD. IDX\n"); 

I* r-ead in the data <trim the phrase number) *I 
if Cloadidx C&obs[0J.sa_high, saophr, fdsao)) 
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'fatal ("un.:!l.ble i:o r-ead Si-iO_VD. IDX\n"); 
Dclose (fdsao); I* close file *I 

I* open the actual voice data file *f 
if ( ( f c:ls<::"\o = DopEm ( 0, "sao __ yc:l. phs") ) == EI::;:ROH) 

f,-3.tal ("un-.:iblr: to Dpen SAO __ VD.PHS\n"); 

I* initialize voice data buffers *I 
ptrl- getml (655361); 
ptr-2 = getml (655361); 

l* put header-s in the data buffer-s *I 
for- ( i ::::: 0; i < 7; i ++) { 

ptr1CiJ - header-CiJ; 
ptr2CiJ = headerCiJ; 

} 

f* restore the previous program *I 
i-F ( (·fd = Dopen (0, "pgm·f i 1 fE")) ::::.: EI::;:ROR) 

/"* bu.f ~:1:1 */ 
l* buf #2 C64K) *I 

fatal ( "un<::\bl e to 
if <Dre,:~d ( fd, (unsi qned) 

open PGI"IFILE\n"); 

fatal ( "t.tn<!:l.bl e to 
for- ( i = 0; pqmU L pq __ fci 
oldalt = pgm[iJ.pg_high; 
minmax = pgm[iJ.pg_low; 
Del ose Ud); 

Cpgmphr+1) * 8, &pgm[QlJ) == ERROR) 
read F'Gt'IFILE\n"); 
!= -1; i++); f* find pgm end *I 

/* restore past alt *I 
I* restore min/max *I 
I* close file *I 

I* initialize comms port(s) and enable interrupts *I 
setcom<0,131); l* setup the comms ports *I 
set.r.:om ( 1, 1~51); 
setreadC&buf[0J?&bufCmaxbufJ); /*·enable interrupts *l 
setstat<>; I* int to NWR con *I 
prodflg = 0; l* init flags *I 
f c:w ( i := (2); i < 25; i ++) 

pr-int.Jr C"\n"); 
printf <"Sy~.s·t:em up\n 11

); 

I* processing loop to control the voice output and decoder(s) *I 
ploop: 

l* decode pr-oducts */ 
if (pnxlflg) { product available *' 

pt~od·f 1 g--; 
pri ntf ( 11 \n \nF'roduct is: \n\n") ;; 
bptr = &buf[prcdflgJ; 
f or ( ; i n c~ ( ) ! = 3; ) 

print.·f ( "%c", ·i~bptl'-); 

bptr = &buf[prodflgJ; 
i nr.: (); 
strgmv <a~s? 9); 
:i f ( ! s t n: mp U:lt.s , "SLCSADSL.C 11 

) ) 

I* get. arr-ay indice *I 

I* setup buf ptr */ 

l* reset again *I 
/·t!- skip SOH *I 
I* tr-nsfr CCCNNNXXX 

if (c ~ saodec(fdsao)) I* decode product *I 
pr:int·f ("obs(~r-v<:.~tit':ln na·t dec!::>ded ~~d\n", c); 

prc>df 1 g = 0; I* clear- pr-od flg *I 
} 

l* user menu inter-face *I 
u: (( i = ge)t.c::ht·· () ) =:::: 3) { 

reset<>; 
·fat",ll ( "Systf~m do,t>Jn\n");; 

} 
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I* check for ctrl c *I 

l* bye-bye */ 



goto ploop; I* wait for another *I 

'********************************************************************** 

* * 
* F U N C T I 0 N S * 
* * 
**********************************************************************I 

I***** name: LOADIDXCIDX, NUM, FDIDX) 
This routine loads an index C.IDX> file into a structure. The phrase 
number is trimmed off to save memory; therefore the phrase number must 
be cataloged by the s~ructure indice. The number of elements in a 
stt~uc:ture is conta.ined in NUM. The file "handle" is contained in FDIDX 
and the structure address is contained in IDX. 
global variables used: 

Returns 1 on error. 

struct saoidx obs[J 
routine callers: 

tr-ansmit () 
11·/ 

J.oa.did:-; (id:·:, nLtm, fdid:-::• 
chc:\r i d:·: [ J; 

int num; 
int fc:lid:-:; 
{ 

inti, j; 
long pas; 
ch.::tr s[BJ; 

I* struct and functions are pitiful *I 
I* .•. so we'll get sneaky *I 
I* number of elements in the struct *I 
I* the index file descriptor *' 
I* general purpose counters *I 
I* file position *I 
I* char array to hold data ~I 

I* set file position, read data, move data to the struct *I 
for (i = eJ; i < num; i++) { 

pas = i * 8; I* find position *I 
j = i * 6; I* struct offset *I 
if <Dseek (fdidx, pas, ~) == ERROR> I* set pas *I 

return<l>; I* error return *I 
if (Dread (fdidx, (unsigned) 8, Ls) ==ERROR> 

return ( 1) ; 

movmem u~~s[2J, ~-.:i d:·: [ j J, 6); 
I* error return *I 
I* fill struct *' 

} 

return (12)); I* normal return *I 
} 

I***** name: SAODEC<FDSAO) 
This routine decodes a surface aviation observation and encodes a 
message for broadcast on NWR. The message is loaded into the program 
+ i J. e. 
global variables used: 

struct pgm 
· buf [ J 
*bptr 

routine callers: 
main () 

*l 
sa.odec (fds.::r.o) 
i nt fdsc-to; 
{ 

int w:-:[w:<ma:-:+2]; 
int" vis; 
int tym; 
i nt i , j; 

;program file 
;data buffer 
;buffer pointer 
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f* sao .file descriptor *I 

I* current weather array *' 
I* visibility number *' 
I* synoptic time *I 
I* general purpose counters *I 



int temp; I* temperature variable *I 
int templ, temp2; 
cr·ra.r *ptr; 

I* general purpose integers *I 
I* general char ptr *I 

ch~:\1'" s[10J; 
ch.:,r· c-Flg; 

I* general purpose array *I 
I* continue on flag *I 

char thinflg, niteflg; I* thin sky cvr and nite flg *I 

I* initialize arrays and pointers *I 
pgmptr = 0; I* set pgm ptr to beginning *I 
for (i = 0; i < wxmax + 2; i++) 

wx[iJ = 0; I* clear current wx array *f 

I* check if cbs is an 'SA' or 'RS' 
p.:::~nse ( 1 f ) ; 
parse':) <l·f) ; 
parse <sp); 
i·f (inc() != '1:;:' g~.~~. *bptr != 

rr:turn ( :1.) !i 
p.arse ( ~:;p) ; 
if (:isalpha(*bptr")) 

p<:.~n:se (sp); 

I* check time *I 
i ::: 12); 

while (*bptr != sp) 
s r. i ++ J = i n c ( ) ; 

sCiJ = 0; 
tempi= atoi <&s>; 
tempi = (tempi + 70)/100; 
if <templ === 24) 

tempi = 0; 
tem~2 = timeC&sC0J>; 
temp2 = <temp2 + 70)/100; 
:l-F <temp 1 ! = 'l:<.~mp2) 

return (2); 
tym = t(;;rnp2; 

I* start the pgm with a greeting *I 

*f 
I* skip 
I* skip 
I -M· skip 

, A.) 

I* toss 
/·'k skip 
f*• COR, 
I* skip 

tempi = (s[0J + 30)/60 + sC1J- zcfst; 
if Ctempl < ((.)) 

tempi +:::: 24; 
else if (temp:!. > z::.> 

tempi = 0; 

I* put the greeting into pgm *I 
if (templ < :1.2) 

loadpgm<&obsC11:!.J, fdsao); 
E~ls~: if (tempi > 17) · 

loadpgm<&obs[113J, fdsac); 
el sc~ ., 

loadpgm(&obs[112J, fdsao); 
if <te,?mpl > 17 l l i:emp1 < 9) 

n i tef 1 g .... i; 

I* put the cbs time in pgm message *I 
loadpgmC&cbs[114J, fdsao); 

I* what time is it? *I 
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CCCI\II\11\!XXX -;~I 

~·JOUS/TTAA lin(;? :*'I 
stn id *I 

Spf.'~Ci al S -ii·/ 
to t i tn/0? group */ 
AMD, et.c? ·*I 
em:;:' etc *I 

I* init counter *I '* grab time grp */ 

I* terminate string *' 
f* convert to int *I 
I* calculate hour *I 
f* ((Jf2lZ? *I 
I* r.eset *I 
I* get sys time *' 
f* get hour again *I 
I* compare times *I 
I* bad time - error *I 
f* save syncp time *I 

I* local time hour *f 
I* make adjustments *I 

I* Geed mol~ni ng. *I 

!·*' Good f:?ven :i. n~1. ·i!·/ 

/·i!- Good a·fternoon n *i 

f* dark fr·m 6pm-8<am ·:~· / 

f* let the sun shine *I 

I* Current weather ... */ 



I* noon *I if <temp 1 == 12) 
lcadpgm<&obs[118J, fdsao); 

else if ('temp1 == (2)) 

loadpgm<&obsC116J, fdsao>; 
I* at the stroke of .• */ 

else { 

} 

I* regular hour *I 
if (temp1 < 12) { 

} 

else { 

} 

loadpgm(&obs[temp1J, fdsao>; 
loadpgm<&obsC117J, fdsao); 

temp 1 -= 12; 
loadpgm<&obsCtemp1J, fdsao); 
loadpgm<&obsC119J, fdsao>; I* pm .:;..I 

I* sky conditions *I 
c·flg = 1; '* set the conti nLte on flag 
~"ihile (cflg) { 

p.:u~se(sp); 

al ph.:::~() ; 
if <*bptr == '-') { 

thinflg = 1; 
inc () ; 

} 

else 
thinflg = Ill; 

switch (*bptr) { 
case 'C': 

I* get a char *I 
l* get a non-digit char *I 

l* set the thin cloud flg *I 
I* increment pointer */ 

I* clear cloud flag *I 

I* clear *I 

*' 

w:-: [ l2l J = 1 20 ; 
i f ( n i t ef 1 g ) I* sun set already? *I 

Wl·( [ 12) J += 1 ; 
cflg = 0; 
break; 

case 'E': 
case 'M': 

break; 
ca.se 'S': 

I* skip ceiling indicator *I 
l* scattered cloud deck *I 

if <thinflg) { 
WN[(Z)J = 122; 

} 

else 

if ( n i tef 1 g) 
w:-:CI2lJ += :1.; 

w:-:C0J = 124; 
break; 

I* mostly sunny *I 
I* sun down? *I 

I* partly cloudy *I 

case 'B': I* broken cloud deck *I 
if <thinflg) 

Wl< [12)] = 124; I* partly cloudy *I 
else 

w:<[0J = 125; I* mostly cloudy *I 
brea.k; 

case '0': I* overcast cloud deck *I 
if (thinflg) 

w:-: [0J = 125; '* mostly cloudy *I 
.else 

w:-: C0J = 126; I* Cl OLtdy skies *I 
brea~::; 

case I* all done here .:;,.I 
case 'W': I* skip sky, get wv 

" 
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l* 

c.::tse 'X': 
default: I* cur wx or errors *I 

cflg ::::: 0; 
} 

} 

if (*bpti'" != sl<::\sh) 
p.c.-:u--se (slash); 

unp<':\rse<sp);~ 

inc () ; 
if ( i sd i g i i: <inc () ) a~.a~. 

I* find a slash *I 

I* backup to a space *I 
I* get on a valid char *I 

isdigit(inc()) && isdigitC*bptr)) 
U1'1J::l.c.''\f"f:iie ( Sp) ll 

unparse(sp>; 
I* at sea level pressure *I 
I* near the visibility *I 

decode visibility *I 
while (!isalpha(*bptr)) 

dec () ; 
pa1··se ( sp) ; 
for Ci = 0; isdigitC*bptr>; 

,,;[i++J == "*bptr; 
if (*bptr == sp) { 

inc () ; 
inc\); 

I* find end of sky COV€~r ·1l·/ 

l* at begin of vis ·~-i- / 

inc ( ) ) 
I* eN tract the vis *I 
I·Yr I'" 2\1'1 into i::\ ·::;;pace 1fl 

I* move frwd two ch,::n-s -M· I 
' 

I* vis a fraction? *I if <*bptr == slash) { 
dec: () ; 
sU++J :::: *bptr"; 
inc <) ; 

I* decrement bptr *f 
I* extract fraction */ 
I* skip ~lash *I 

} 

else { 

} 

inc:<:•; 
·fr.:>r <;isdigit(*bptr>; :i.nc()) 

s[i++J = *bptr; I* grab the rest *I 
s[i++J = '0'; f* multiply by 10 *f 

dec () ; 
de!: () ; 

I* nice day, backup to sp *f 

else if (*bptr == slash) { f* no sp betwn vis fraction *I 
for· Cine:(); :i.sdigii: (*bpt.r·); inc()) 

s[i++J = *bptr; I* grab the rest *I 
s[i++J - '0'; f* multiply by 10 *f 

} 

s[iJ ··· 0; I* terminate string *I 
vis = ;atoi C8t.s); I* convert vis to integer *I 

current weather, or atmospheric 
cflg = 0, 

phenomena *I 
I* set the continue flag *I 

while (cflg < wxmax> 
~switch (:inc()) { 

case ' 
cf 1 g = Wl·( ma.l·:; 
bl'"eak 1: 

I* no WN or end of wx *I 
I* terminate sc:an *I 

case 'T': I* thunder? eeek!! *I 
if (extand(cflg, &wN)) I* eNtend phrase *I 

br·eak; 
wx[cflg++l = 139; I* T *I 
c:flg = ltg(cflg, &wx)~ I* check for ltg */ 
brec:tk; 

c:ase 'R': I* raining *I 
if (e:·(tend(cflg, &WJ.()) 

break; 
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if (*bptr == '~-1)') { 

wx[cflg++J = 131; 
inc ( ) ; 

} 

else 
wx[cflg++J = 129; 

cflg = intensity<cflg, &wx); 
break; 

case 'L': I* drizzle*/ 
if (e:-:tend (cf 1 g, g~w:·:)) 

break; 
wx[cflg++J = 144; 
cflg = intensity<cflg, &wx>; 
bi~eak; 

/~-* RW *I 

l* R */ 
I* + r::ll~ -·,.· * l 

l* L.. *I 

case 'Z': /*freezing precip, BRRRR *I 
if <e:-:tend (c:·flg, ~.~w:d) 

bi~E?.E!~::; 

if <*bptr == 'R') 
wx[cflg++J = 143; /* ZR *I 

else if (*bptr == 'L') 
wx[cflg++J = 145; I* ZL */ 

else 

inc () ; 
cflg = intensity(cflg, &wx); 
break; 

case 'I': I* ice (fog, crystals, pelts *I 
if <eitend(cflg, &wx)) 

break; 
switch (inc()) { 

case , F,: 

w:-: [cf 1 g++J = 157; 
break; 

case 'C' : 
Wl·: [ C: f 1 g+"f"] ·- l.51; 
bn;?ak; 

case ... F', : 

w:-:[cflg++J = 1.46; 
brea.k; 

default: 
r·et.urn (4); I* error ~4·/ 

} 

break; 
case 'S': I* get a shovel, it.s snow *I 

if Cextend(cflg, &wx)) 
b1··eak; 

swi ·t:ch (inc () ) { 

} 

case '~".)': 

w>:[cflg++J 
bre<::d·::; 

case '[3': 

'·"":< [cflg++J 
bre.:ak; 

case 'P': 
w:-:[cflg++J 
break; 

default: 
~'i:·: [ cf 1 g++ J 
dec(); 
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= 1 Ll·8; 

= 150; 

= 149; 

= 147;; 

/~* SG ·!i-/ 

I* S */ 
/* backup */ 



cflg = intensityCcflg, &wx>; I* intensity ~~-1 
break; 

case 'B': I* blowing stuff *I 
if <extend(cflg, &wx>> 

br·eak; 
switch (ir·lc()) , . .... 

} 

w:-:Cc:flg++J 
bn~ak; 

c:ase '1\1': 
WN[C:flg++J 

case · S': 
WH [cf]. c;;J++J 
bn~ak; 

case 'Y': 
Wl-~ [ c::f 1 <;J++] 
bn?.B.k;: 

default~ 

r·etur .. n (5); 

break; 

-·· 1~56; 

::::: l.55; 

::: 154-; 

= 159; 

case 'A': I* OUCH! hail *I 
if (e:·~tend (cflg, :::~.w:-:)) 

break; 
WN[Cflg++J = 152; 

_ breiak; 
case 'H': I* haze *I 

i ·f ( ewl:end ( c:f 1 g' a~.w:d ) 
break; 

WN[cflg++J - 135; 
break; 

case 'K': I* smoke *I 
if ( ewl:end ( cf l. g, 31.WN) ) 

break; 
WN[Cflg++J = 133; 
break; 

ca'S:H:.::r 'D': I* dust *I 
if <e:-:tend Ccflg, 3~.w:-:)) 

t:w ea k; 
wx[cflg++J = 158; 
br··eak; 

case 'G': /*ground fog */ 
if Ce:-:t1~nd (c·f 1 (;J, 3t.~'l:-:)) 

br"·eak !I· 
if C*bptr == 'F') 

/* H *I 

/ * I< -M· I 

w:-:Ccflq++J -- l5::::;; /.:.>1- GF -lt/ 
else 

retun1 (6); 

break; 
case 'F'~ /*fog*/ 

if (ewl:end(cflg, 3t.w:d) -c 

} 

el.s.;e 

j =. cflg; /* put fog at begin */ 
·for·· (i = t-:·flg-1; i >= 0;) 

w:-:Cj--J = wxCi--J; 
w:-: C 0 ::1 = 128; I -M· -f 0(,;1 and • • • * / 
r.::f J. ~~-r-+; 

wx[cflg++J - 127; /.:.~- F -*·/ 
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/ 

break; 
case plL1.s: 
case mi nLts: 

break; 

I* intensity symbol *f 

l* ignore *' 
default: 

return (7); I* error processing *I 

lcadpgmC&obs[115J, fdsao); 
for ( i ::: 0; w:·: [ i J > 0; i ++) 

lcadpgm<&obsCwx[iJJ, fdsao); 

I* decode the air temperature *I 
f i 1 1 ( ~.~s ) ; 
if (missing(~t.s)) 

goto dewpt; 
temp ::::: atoi C3t.s); 

I* get the temperature *I 
I* missing or est data *I 
l* skip air temp *I 
I* convert to int *I 

if (abs (temp) > 110) 
return ( 12); 

I* within voice data limit? *f 

templd (temp, 176, fdsao); 

I* decode the dewpoint *I 
det•Jpt: 

f i l. 1 ( ~.~s) ; 

if (missing(8t.s)) 
goto ddff; 

temp2 = atoiC&s>; 
if (abs=;(temp2) > 110) 

retLtrn ( 13>; 
templd (temp2, 179, fdsao>; 

I* decode the relative humidity *' 
loadpgm<&obs[180J,fdsao); 
i = rh<temp, temp2); 
loadpgm<&obs[iJ, fdsao); 
loadpgm(&obsC181J, fdsao>; 

I* load temp into pgm *' 

f* get the dewpoint *I 
f* any problems? *f 

I* check limit again *f 

I* load dwpt into pgm *I 

I* rh *' -----
'* do calculation 

'* value *I 

'* percent */ 

*' 

I* put the visibility into the program *' 
if (vis > 20 && vis < 100) f* good vis, skip *' 

goto ddff; 
loadpgm<&obs[160J, fdsao); 
if (vis == 1) 

I* visibility, *I 

loadpgm<&obs[173J, fdsao); 
else if <vis<' 111) { 

loadpgm<&obs[visJ, fdsao>; 
loadpgm(&obsC161J, fdsao); 

} 

else { 
templ = vis I 1000; 
temp2 - (vis % 1000) I 100; 
vis = (vis % 100) I 10; 
switch (vis) { 

case 2: f* 
vis = 169; 
break; 

f* one mile *I 

I* number *f 
f* miles */ 

I* fraction vis *I 
I* mile or sixteenth *f 
/* numerator */ 
I* denominator *I 
/* separate denom *f 

halves */ 

case 4: I* quarters *f 
if (temp2 == 3) 

vis= 171; 
else 

vis = 166; 
break; 
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I* three quarters *I 

f* one ·quarter *f 



} 

} 

casf.:~ 6: 
switch <tempi) 

case 1: 

l* si :-:teenths */ 
{ 

/·M- ont:~ ~>i :-:teenth 
vis == 163; 
br-eak; 

*/ . ' 

case 3: f* three sixteenths *I 
vis :::: 165; 
br·eak; 

case 5: I* five sixteenths *I 
vb1 = i67; 
br-eak;; 

de·faLil t: I·* er·r-or'" .. *I 
r-ett.tr·n (8); 

temp 1 -- l2l; 
br'"eak; 

case 8: 

l* r-eset templ *I 

/-M· eighths *I 
switch Ctemp2) { 

} 

case 1: I* one eighth *I 
vis ::::: 164; 
br·eak; 

I* thr-ee eighths */ 
vis ::-.:: i68; 

case 5: /* five eighths */ 
vis = 170; 
break; 

case 7: /* seven eights *' 
vis :::• 172; 
br-e~ak; 

de·f <aul t: 
r-e!tLtrn (9); 

br-ea\k; 
de·f e.Ltl t:.: 

retu1'"n (Hi) ; 

if <te•mpU { /* • ".miles ·*-/ 

} 

loadpgmC&obsC173+temp1J, fdsao); 
loadpgmC&obs[visJ, fdsao); 
loadpgmC&obs[161J, fdsao); 

else { f* ... of a mile *I 

} 

loadpgm<&obsCvisJ 9 fdsao); 
loadpgmC&obsC162J, fdsao); 

I* extr-act the wind dir-ection and velocity */ 
dd·ff: 

·f i 11 ( ~I.SS) ; 

if (missing(~~.s)) 

~toto bar·om; 
tempi- atoiC&s>; 
temp2 - templ % 100; 
tempi - templ I 100; 
if Ctemp2 < 2) { 

} 

lcadpgm(&obsC197J, 
~-~etc) b<::1r-om; 

I* isolate the wind gr-p *I 
I* wnd missing *I 
I* no wnd, goto barometer *I 
/* conver-t to integer- *I 
I* speed in knots *I 
;:* din-action *f 
I* c:a\lm? *I 

fdlsao); 
I* Winds are calm. *I 
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/-

else if Ctemp2 < 7) { I* possibly LGT VRBL *I 

} 

ptr = bptr; I* save buffer pointer *' 
parseC'W'); f* find a WND *' 
while (inc() == 'W') f* got a 'W'? *I 

if Cine() =='N' && *bptr == 'D') { 

} 

parse('V'); f* find VRBL *f 
,,..,hi 1 e ( i n c ( ) == · V • ) 

if Cine() == 'R' && *bptr == '8') { 
loadpgmC&obs[198J, fdsac); 

'· .I 

bptr = ptr; I* restore bptr *I 
goto barom; 

bptr = ptr; I* restore pointer *I 

I* just normal wind, with possible gusts *I 
s~'Ji tch ( b?mp 1) { 

case ::::.4: 
case 3!5: 
case 31.J: 
c.:_:~.se 1 . . 
c.:::,.se :~: 

c.::~se 3:: 
I.Yl< [ 0 J = lB9; 
break; 

case .(l: 
case 5: 
case 6: 

,,.,g.( [ 0 J = 1.90; I* northeast wind 
bre,:tk; 

ca·:se / : 
case s~ 

case 9: 
case 10: 
case 1 1 . . 
ca.se 1?• 

~-

~"'-JN [0] -· 191; /* ea<:.;t I.Yind ii·/ 
break; 

C·3.Se 1 :::;. : 
c.:::\se 14: 
case 15~ 

~. I 
,''I 

~~}{ [0) = /* southeast wind *I 
break; 

case 16: 
case 17: 
case 18~ 

C<::"I.Se 1Q· .. 
case 20: 
case 21 . . 

~.y )·( [ f2) J - 193; I* south wind */ 
bn:ak; 

ca.se 22:: 
case 23: 
ca.se 24: 

hlj·{ [Q)] - 194; I* southwest wind */ 
break; 

c.::..se 25: 
case 26: 
case 27: 
cc:,.se 28: 
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} 

c:.:!se 29: 
C:C:lSS 30: 

W}·{ [(2)] = 195; 
bre.:ak; 

c:ase :31 . " 
C:C:\SE' 3:;~: 

c:;ase: 33: 
Wl·( [(2)] m:: 196; 
break; 

defaL.tl t ~ 

re·J:.urn ( 1 j_); 

loadpgmC&cbs[wx[0JJ, fdsac>; 
temp2 ·!!-= 1. 152; 
lcadpgmC&cbs[temp2J, fdsac>; 

I* northwest wind *I 

I* error return *I 

I* Winds are from the 
I* c:cnvert kts to mph *f 

f <::>r ( i = 0; ~5 [ i "J ! = ' G ' g~g, s [ i J ! == 'Q' g,g~, s [ i J ; i ++) , 
i f < ~:; [ i J =:::::: ' C3 ' : : s [ i J =-'= ' Gl ' ) { I* gusting winds? *I 

loadpgm<&cbs[188J, fdsao>; I* .•. mph, gusting ••• */ 

} 

i ++; 
temp2 = atoi <&sCi]) * 1.152; 
loadpgmC&cbs[temp2J, fdsao); 

loadpgmC&obsC187J, fdsao>; 

I* dec:ode the altimeter setting *I 
b.,,rom: 

parse(sl-':lsh); 
inc:<>; 

'* skip letter *' 
I* c:onvert to mph *I 

I* mph ·ii-/ 

f* get to the data 

for (i = 0; *bptr != slash 
~s[i++J = inc:O; 

·!E-bpt.r ! = sp l:l~.l:l.: *bptJ'" ! = et:<; ;. 
I* fill the array *I 

s[iJ •"' 0; . 
if (missing (l:l~,s)) 

goto term; 
lcadpgm<&obsC199J, 
temp2 ~ atci <&s>; 
if (s[fZ!J < 'LI.') { 

tempi = 30 + s[0J - '0'; 
temp2 += :::::0(2)0; 
loadpgmC&obs[temp1J, fdsao); 

} 

el s;e { 
tempi = 20 + s[0J - '0'; 
temp2 += 2000; 
loadpgm(&obs[temp1J, fdsao); 

loadpgmC&obs[203J, fdsao>; 
s[ 1 J -= '0' !i 
s[2J -= '0'; 
lcadpgmC&obsCsClJJ, fdsao); 
loadpgmC&obs[sC2JJ, fdsao>; 
if (oldalt > temp2) 

loadpgm<&obs[200J, fdsao); 
else if (cldalt < temp2) 

loadpgmC&obsC202J, fdsao>; 
else 

loadpgm<&obsC201J, fdsao>; 
ol dal t = tE\~mp2; 

I* terminate the program format *I 
term: 

20 

I* terminate string 
I* bad d.:.~tia? *I 

I* The barometer ••• 
I* convert to int *I 
I* 1 ess than 3:':)" -li· / 

I* convert to binary 
I* get full value *I 

I* get full value *I 

*/ 

l* point *' __ ...... _ ·-·····-·"·· 

'* strip thE? ?'1SC I I ·:t-/ 

I* s;t.uff 
''* aft point. */ 

I* ·f.:::<lling '*' ,l 
l* 1--is:i.ng ,v.-1 

I* st.e.::\dy *I 

'* setup pi~ev VC:! . .l.Ue ·!!·/ 



I* first handle any supplimental data *I 
if Ctym == 12 : l tym == 0) { 

} 

parse<etx); I* find product end *I 
unparseCslash>; I* find a slash *I 
inc(); I* need a slash, space *I 

while C!isspace(*bptr) && *bptr !=soh) { 

} 

unparseCslc<.sh); I* keep looking +or a "I " .:i-1 
unparse(!::;lash); 
inc () ; 

i = 0; 
cflg == 0; 

I* init counter *I 
I* set first time thru flg *I 

while ~1 == 0 && *bptr != etx) { 

} 

parse(sp>; I* skip over space *I 
if (*bptr == '4' && cflg) { I* 4TTTT gp?·*l 

} 

else 

ptr = bptr; I* save pointer *I 
parse(sp>; I* find end of group *I 
if < Cbptr - ptr-) > :s> ·; .. /* ma:{ /min ·=~·/ 

} 

else 

bptr = ptr; /* restore *I 
inc<>; /*skip 4 *I 
if ltym) { I* skip max */ 

inc <) ;; 

inc ( ) ; 
} 

s [ i ++ J = i n c ( > ; 
s[i++J = *bpt.r; 
break; 

bptr = ptr; 
l* pr·oce-:.::;s." ·~·/ 

/-:>.- norm,'.:!.lly ·li-/ 

/·>.>: reset flq .;>:/ 

cflg = 1; 
for <; isdigit.(*bptr) && *bptr != etx; i++) 

s[iJ ·-inc:(); /* €:!:{tract a dat,:.~ gp ~~.1 

s[iJ = 0; 
if (i > 2) 

i = 0; 
else 

I* min/max must be 2 digits */ 
I* try again *i 

s[iJ == 0; I* terminatE! */ 

minmax = atmi <&s[0J); I* convert to int *I 
if (i --- 0 l l abs(minma:·:> > 11V.)) { I* temp ok? */ 

minmax = -9999; I* data missing flg */ 
rJot.o cont; 

} 

if ( tym) { i* min *i 

} 

else { 

} 

if <temp < minmax) I* less than zero? *I 
mi nma;{ -== 1.00; 

templd (minmax, 182, fdsao>; 

if (temp > minmax> 

if 
mi nma:-: +::= 100; 

Ctemp < 0 && minmax 
minma:·~ -:::: 100; 

I* greater than 100 */ 

> 50) 
/* br1~1~r */ 

templd (minmax, 183, fdsao); 
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else if ((tym == 13 l l tym == 14) && minmax != -9999) 
templd(minmax, 182, fdsao); I* min ~estored *I 

else if (Ctym == 1 l l tym == 2) && minmax != -9999) 
templd(minmax~ 183, fdsao); I* max restored *I 

cent: 

minma:< ::::: -9999; 

tpgmCpgmptrJ.tp_fd = -1; 
tpgmCpgmptrJ.tp_high = oldalt; 
tpgm[pgmptrJ.tp_low = minmax; 

I* archive the current pgm *I 
temp:!. •= Dc:lpem(l, "pgmf:i.le"); 

I* terminate program *I 
I* save alt reading *I 
I* save min/max temp *I 

if CDwriteCtempl, Cpgmphr + 1) * 8, &tpgmCmJ> ==ERROR) 
fatal ("unable to write to PGf"IFILE\n");; 

Dt.::l ose ('f:t.:mp 1); 

I* update the old pgm with the new one *I 
swappgCCpgmphr+1) * 4, &tpgm[0J, &pgm[0J); 
return<0>; I* normal return *I 

} 

I**** name: extend(n, w) 
This routine ensures the current weather phrase <We have _____ .) can be 
properly extended to allow for additional weather phenomena. 
global variables used~ 

none 
routine callers: 

~saodec <) 

·'*I 
e:-:t.endCn, IJ\1) 

int n; 
in'l:: wCJ; 
{ 

int i; 

if< 'n) 
n~turn (12)); 

i = n ·- 1; 

I* the array indice *I 
I* current weather array *I 

I* general purpose variable *I 

I* no need to check first *I 

I* decrement array indic:e *I 
i f ( "~ [ i J > 126 g,:8t. Jt.J [ i J < 141 ) 

w[iJ += 1; 
{ I* can we extend? *I 

I* yes, so do it *I 
I* rtn, e:-:tend ok *I retun1 (!ZJ); 

} 

else 
return<1>; I* rtn, not able to *I 

} 

I**** name~ intensity<n, w) 
This routine attaches an intensity to the observed weather phenomena. 
If no intensity is found no changes are made. The array indice is 
r·eturned. 
global variables used~ 

none 
r 0 l...d~ i I'H-:1 r.:: .;:;.. 1 l €-:1 I'" ':S : 

-,:;;::\od ec ( ) 
·'*I 
j,nt.ensi'l':.y(n, ~'-!) 

in+:. n; 
int ~'-![J; 

I* array indice *I 
I* current weather array *I 

22 



{ 

'\ 
~-

int i; 

i = n - 1; 
s-.~i 1:cr·, < *bptr) { 

} 

Cctse plu.s: 
t,;-J[nJ = w[iJ; 
w[iJ = 141; 
re·tLlrn (n+1); 

case minus: 
w[nJ = w[iJ; 
w[i J = 142; 
return (n+l); 

default: 
~·-eturn < n) ; 

I**** name: ltg(n, w) 

I* general purpose variable *I 

I* decrement indice *I 

I* heavy *I 
I* move element frwd *' 
I* put in intensity *I 
I* return indice *' 
I* light *I 

I* no intensity *I 
l* no changes *I 

This program finds the LTG contraction to determine if lightening is 
present during the observation of a thunderstorm. 
global variables used: 

cha.r buf [ J 
cha.r *bptr 

routine callers: 
s.,odec () 

*/ 
J.t.g\n, w) 

int n; 
int w[J; 
.r 
'· 

char *ptr; 

l::'1i:r = bptr; 
par-se('L'); 

;product buffer 
;buffer pointer 

I* current w:·' array 
f* current WH array 

I* temporary buffer 

I* save the 
I* find an 

indice *I 
*I 

pointer *I 

current ptr· *I 
L *I 

wh i 1 e ( i n c ( ) == ' L ' ) 
if (inc() == 'T' Mt. *bptr == 'G') { 

w[n-1J += 1; 
l* fnd LTG? *I 
l* put •• and *l 
I* put ltg */ 

} 

else 

bptr = ptr; 
~~eturn (n); 

na.me: fill(s) 

w[n++J = 137; 

parse('L'); l* find L *I 
f* restore pointer *l 
l* return array indice *f 

This routine fills the string array (s) from buf until a slash is 
found. 
global variables used: 

bu.f [ J 
bptr 

J~outine callers: 
saodec () 

fill (s) 

chaJ~ s[ J; 
{ 

inti; 

;buffer 
;buffer pointer 

l* counter *;-
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} 

p.an:;t.= ( sl .ash) ;; /*'get to data location *I 
/* a.au */ inc () ; 

fo1~ ( i = 0~ *bptr !=slash && *bptr != etx;) 
s[i++J = inc<>; I* fill the array *I 

sCiJ = 0; I* terminate array *I 
1···eturn (0); 

I**** name: missing<s> 
This routine checks to see if the input data is estimated (preceded by 
an 'E'), or if the data is missing ( ••• /MMI .•• ). The estimated removes 
the '1:::' and !'""!?.turns 0; ·the missing dat,~ retw··ns ~:.. 1.. If no c:hc:~nges o:\rE• 
required this routine returns a 0. 
global variables used~ 

routine callers: 
:..;aodec () 

.:,;.I 
o\ I' 

mi ss;i n!J ( ~;;) 
ch.::~r j5[J; 
{ 

} 

int i; 

i ·f (s[0J , E,) 

for ( i == 0; s [ i J ; i ++) 
s[iJ = ~:;[i+1J; 

if (isalpha(~:;[0:J)) 

reb_u,..n ( 1) ; 

r·eturn (0); 

I* general counter *I 

I* estimated data 
I* remove 'E' *I 

I* any other problems? *I 
I* error return *' 
I* normal return *I 

I**** name: templdCtemp, n? fdsao) 
This routine loads temperature data into the pgm structure. 
global variables used: 

struct pgm ;pgm structure 
routine callers: 

saod f!~c ( ) ; 

·*- / 
templd(temp, n, fdsao) 
:i. nt. tt:::!mp; I* input temperature *I 
in+..: n; 
i nt ·fdsao; 

I* temp type (air or dwpt) *I 
I* file handle *I 

{ 

} 

loadpgmC&obs[nJ, fdsao>; 
if (temp === 1.) I* one def.Jref: *I 

loadpgm<&obs[1.77J, fdsac); 
else if (temp == -1) I* one degree below zero *I 

loadpgm<&cbs[184J, fdsac); 
else if <temp >= 0) { I* ----- degrees *I 

loadpgmC&cbs[tempJ, fdsao>; 
loadpgm<&cbsC178J, fdsao); 

} 

else { I* ----- degrees below zero *I 

} 

temp= abs<temp); I* remove negative *I 
lcadpgmC&cbs[tempJ, fdsao); 
lcadpgmC&cbsC185]? fdsaa); 
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I**** name: ~h(atem, dtem) 
This ~outine calculates the ~elative humidity f~om 
temperatu~es using the Clausis-Clapey~on equation. 
of the equation is: 

the ai~ and dewpoint 
The processed form 

R H = eles * 100/. 
whe~e es = the satu~ation vapor p~essure, and 

e = the vapo~ p~essu~e. 
Upon ent~y this ~outine must have the temperatu~e values in Fah~enheit, 
and ~eturn the RH value in integer format. 
~efe~ence used: 

Smithsonian Meteorological Tables, Sixth Revised Edition by 
Robert List; page 350. 

global va~iables used: 
none 

routine calle~s: 
s.a.odec () 

r··h (ad~em, d'tem) 
i nt .a.tem, dtem; 
{ 

int i; 
doLtble es, e; 
double vpabov(), vpbelo<); 
float ·t; 

I* ai~ tempe~atu~e calculation *I 

I* air and dewpoint temps *f 

I* integer ~etu~n value *I 
I* vapo~ p~essures *I 
I* calculation functions *I 
I* converted temp value *' 

t = 5.19. * <atem- 32) + 273.16; 
if ( t < 273. 16) 

I* Fahr to Kelvin *I 
I* below freezing? *I 

es = vpbelo (t); 
else 

es = vpabov<t>; 

I* dewpoint temperature calculation *I 
t = 5./9. * (dtem- 32) + 273.16; 
i f ( t < 273. 16) 

e = vpbelo<t>; 
else 

e = vpabov(t); 

'* calculate rh *I 

} 

i = e/es * 100; 
p~intf("~h = 'l.d\n", i); 
~eturn ( i) ; 

I**** name: vpbelo(t) 

I* above ze~o C *f 

I* Kelvin again *I 

This ~outine calculates the vapo~ pressure for temperatu~e below 
freezing, and return this value. 
global va~iables used: 

none 
~outine calle~s: 

~h () 

*I 
double vpbelo(t) 
dol..tble t; 
{ 

exte~n double log10(), pow<>; 
float ~d, l·:2; 
double e; 
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I* math ~unctions *I 
I* general variables *I 
I* vapo~ p~essu~e *I 



I* calculate the vapor pressure *I 
x1 = 273.16 It; 
x2 = t I 273.16; 

I* wrt ice "'A·/ 

e "" -9. liJ9718·*· ( H 1 
e::::: e + 0.78584; 
e = pow( (double) 
ret,_tr·n (e); 

- 1) - 3.56654*Clog10(H1)) + 0.87679*(1 - x2>; 

I* get the inv log *I 

} 

f**** name: vpabov(t) 
This routine calculates the vapor pressure for temperatures above 
freezing and return the value. 
global variables used: 

nr.:me 
routine callers: 

rh <) 

1€·/ 

double vpabov ( t ;. 
double t; I* input temperature *I , . . ,_ 

extern double log10(), pow(); 
f 1 oat ~·{ 1., }·~2; 

double e; 

I* calculate the vapor pressure *I 
:·: 1 = 373 • :1.6 I t ; 
~·{2 = i: / 373a 16; 

f* math functions *I 
I* general variables *I 
I~ vapor pressure *I 

e = -7.90298 * Cxl- 1) + 5.02808 * (log10(x1)) + 3.00572; 
x1- -3.49149 * (Hi- 1)~ 
N 2 = 11 .. :3;4L~ * ( 1 ·- H 2) ; 

:d =pow< (double) 
N2 = pow ( CdcJL.tble) 
e = e - (1.38e-7 * 

UZJ, :d)-- :t.0; 
:1.0, :·:2) - l. 0; 
N2) + C8.13828e-3 

e=p(.1W( <double) 10, e>; 
return (e); 

'I ,,. 
I** end of the sao decoder functions **I 

I***** name~ ALPHA<> 
This routine finds an char 
pointer (*bptr) is left on 
global variables used~ 

char buf[J 
c:har ·::i-bptr

routine callers: 
~5aOdE'~C () 

*l 
alpha.() 
{ 

which is not a digit or 
this char upon return. 

; prodLtct bu·ffer· 
; bufft=r- poinb:r-

a space. Th f2 b Lt·f ·f E~r· 

while ((isdigit<*bptr) 
inc:<>; 

l l isspace(*bptr)) && *bptr != etN) 
I* increment buf pointer *I 

n~t un-1 ( 0) ; I* return to caller *f 
} 

I***** name~ PARSECC) 
THis routine parses for a specified character (c) in buf[J. All white 
space characters are parsed through with the pointer left on the next 
valid ascii character. 
global variables used~ 

char buf[J ;product buffer 
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char *bptr 
routine callers: 

saodec () 

;buffer pointer 

fillO 
*/ 
parse(c) 
char c; 
{ 

I* the char to find */ 

if Cc == sp) I* white space? *I 
while <!isspac:e(*bptr) && *bptr != etx) 

inc:<>; I* find a space *I 
else I* specific: char requested *' 

while (*bptr != c) 
inc:<>; I* find the char *I 

while (isspac:e<*bptr) && *bptr != etx> 
. inc:<>; I* leave ptr on char *I 

r·etLlrn (IZJ); 

I***** name: UNPARSECC) 
This routine moveS backward through the 
the specified char. The buffer pointer 

product buffer (buf[J) to find 
(*bptr) is left on this char. 

global variables used: 
char bLtf [ J 
cr·,ar *bptr 

routine callers: 
saodec: () 

*I 
Ltnpat- seC c) 
chc;~.r c:; 
{ 

;product buffer 
;bLtffer pointer 

I* char requested to find *I 

dec:<>; I* backup One char *I 

} 

if Cc -- sp) I* white space? *I 

else 

while C!isspac:e(*bptr> && *bptr !=soh) 
dec<>; I* keep going *I 

/* specific: character *I 
while (*bptr != c && *bptr != soh) 

dec: ( ) ; 
return ( (2)) ; 

I***** name: LOADPGM <INFO, FD> 
This routine fills the program structure Cprepgm). Upon entry INFO 
contains the ph~ase number and FD contains the .PHS file handle. This 
routine increments the program pointer Cpgmptr> and always returns 

global variables used: 
struct prepgm 
pgmptr 

routine c:.:~llers: 

saodec <) 
*I 
loadpgm(info, fd) 
int info[J; 
ini.:. fd; 
.r ,_ 

templ d () 

I* location of phrase data *I 
I* file handle of phrase data *I 

tpgm[pgmptrJ.tp_fd = fd; 
tpgmCpgmptrJ.tp_high = info[(Z)J; 
tpgmCpgmptrJ.tp_low = info[lJ; 
tpgmCpgmptrJ.tp_length = info[2J.; 
pgmptr++; 

l* file descriptor 
I* high offset *I 
I* low offset *I 
I* phrase length *I 
I* inc: pointer *I 
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if (pgmptr > pgmphr) 
f<:d:al C"F'gm file full., change pgmph1~ in de-hnt:::).c\n"); 

n.=turn (ti.i); 
} 

I***** name: FATAL(S) 
This routine handles all fatal errors by displaying the string (8) and 
beeping. If this routine is called~ the IBM will return to DOS and 
program execution will •top!! 
global variables used: 

Y"OLrt:i.ne caller-s: 
main 

·l!·/ 
·f.c:\tal (s) 
c::hal~ *s; , . . ,. 

} 

pr·:i. nt-F ( "%s", 
beep<>; 

e:·( it () ~ 

S '• • 
' ' 

fetch 

l***** name: STRGMVCS, N) 

l* display error msg *I 
I* assembler beep routine *l 

This routine fills the S char array with the specified number of chars 
(1\f) ·from buf[J. 
global variables used: 

buf [ J ;buffer 
bptr 

routine callers: 
m.::tin () 

; bLtfft\?.1'" poi nt£:~r 

*l 
strgmv<~s, n) 
char s[J; 
:i.nt n; , . . ,_ 

~ . 
• I 

int i; 
·f or < i = 0; i < n ; i ++) 

s[iJ =inc(); 
s[iJ ::: 0; 
returTl (f.Z)) ; 

f***** name: INC() and DEC() 

I* -f i J.l a1~ray *l 
I* terminate string *I 
I* return to caller *I 

These routine maintain the buffer pointer (*bptr) and return the 
current character pointed to by *bptr. All pointer incrementing o~ 
decrementing must be done by these routines to avoid reading past the 
circular buffer ending location. These routines can be thought of as~ 

INC() == bptr++; 
DEC () = *bptr--ua.4382557 0ast 

globa6.97 Tm
(pointer )Tj
EMC 
/Suspect <</Conf 0 >>BDC 
811.3 305.73 68 204 45.21 Tm
(variabln )Tj
EMC 
/Suspect <</Conf 0 >>BDC 
134BDC 0 1 Tf
13.9140.644 45.21 Tm
(used:)Tj
EMC 
ET
BT
/T1_0 1 Tf
12.6875 0 0 1120 11.3 147.38 2204 75.
0.133.05 8.95 169.45 Tm
(== )Tj
EMC 
/Suspect <</Conf 0 >>BDC 
/T1_0 450 1 Tf
139 989.5 75.
0.133.BT
/Suspect <</Conf 0 >>BDC 
32.9 = pointer �a�s�~� *5 Tc 0 115 T43.21427  76741.6 76.72 169.45 Tm
(INC() )Tj
EMC 
/Suspect <</Conf 0 >>BDC 5 0/T111.3 147.38 24 115 T43.21be 16.97 TmC 
/Suspect <</Conf 0 >>BDC 
13.4229f
7557 0ast0>BDC115 T43.21be �.3s:se:1o.97::



} 

c:har c; 
c = *bptr; 
++bptr; 
if (bptr >= &buf[maxbufJ) 

. bptr = ~.-.buf [0J; 
return(c); 

char dec() 
{ 

} 

char c; 
c = *bptr; 
--bptr; 
if (bptr < ~.-.buf[0J) 

bptr = ·&buf[maxbufJ; 
return(c); 
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I* return character *I 
I* grab char *I 
I* update pointer *I 
I* past buffer end? *I 
I* set pointer to begin *' 
I* return to caller *' 

I* same logic as inc() *I 



date: february 1985 
version : 1 • (!) 
bya glen ~"'·· sampson 

extet>Y\.. c. 

This fil~ contairis all of the extern (global) declarations fer use by 
the voice synthesis program(s). This file partially incorporates the 
Vynet file mface.inc. 
¥:1 

/* eHterno:tl r· ef r:.~1~en1.:e~:i for Vynet driver functions *I 
1:?:·: ter·n int FCN -0 () ~ 
e:-;teJ~n int FCN - 1 () ; 
~'·:-:ten·1 i f1 -1.: FCN 2 () . - , 
eNtP-1.-n int. FCN 3 () n ·- !I 

e~-~ tc::?l~ .. n int F'CN 4 () " , 
(0!:< t: er· n int FCN ~5 () . - !I 

e~l-: ·J: et·· n int FCN - 6 () ; 
E~:< te~r- n int F'CN 7 () . - , 
e:.; teJ~n int. FCN 8 () ; 
e>(tel~-r ... int FCN 9 () . -- , 
r-::l-:t.en·l int FCN 10 () . ·- !I 

>.'i!Jo:ter·n int FCN - 11 () ; 
e-~:·:tern int FCN - 12 () , 
e:-:tet··n int. FCN 13 ( ) . - , 
e:·: t.1:?rn int FCN 14 () " , 
e~:·: teJ~n int FCN 1 ::'5 ( ) . - !I 

F.~:·: tern int FCN -· 16 () ; 
~"E .. }<t~:::l,..n int FCN - 17 () ; 
e:-: t€'i!rn int FCN U3 () . - , 
~:':!:·:tel"' n l.nt FCN 19 () . - , 
eH~.:er--n int FCN 2((.) () " ·- , 
eH teJ~n int FCN 2:1. () . , 
eHtr:r·n int FCN 22 () . ..... , 
e:<tern int FCN --23 () ii 
e:·:tern int FCN - 2ll. () l1 
e:-:teJ~I"1 int. FCN :25 ( ;. " - , 
e:-: teJ"'I"l int FC:N 26 () " - , 
e:·:teJ~n int FCN 27 () . ·- , 
e:<teJ~n int DCJPEN () !i 
e:.;tern int DSEEf< ( ) " , 
i:.~N'tr::?l,-11 int mo;;EAD () !l 
eN tern int DWF~ITE () . !I 

e;.: tt.::n-n . i nt DCLOSE () . , 
e:-:ter·n int SET STAC ( ; . . - !I 

e:-:·J:ern int CHI< ... DRV () ; 

I* structures used to manage .IDX files and program content *I 
I** hourly observation inde:-: catalog **I 

i nt sa_,hi gh; 
int :,.;.:.'l.._lo•~o~; 

unsigned int sa_length; 
} ob .. ~[saopl·n-J; 

/** program of phrases **I 
~:;tn.tf.:t pgmi d:·: { 

int pg_fd; 
int P9 .. _high, 
int pq_low; 
unsigned int pg_langth; 
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I* hi order location *I 
I* lo order location *I 
I* length of phrase *I 
I* phrase # and quantity */ 

I* phrase file number *I 
I* hi order phrase location *I 
I* low order location *I 
I* length of phrase *I 



} pgm[pgmphr + lJ; 

f** program assembly structure **I 
struct prepgm { 

int tp_fd; I* same as abovg struct *I 
int tp_high; 
int tp_low; 
unsigned int tp_length; 

} tpgm[pgmphr + lJ; 

I* gerieral variables and array initialization *I 
char header[] = {1,0,6,0,0,0,2}; I* phrase header *I 
char *ptrl; I* voice data buf pointer *I 
char *ptr2; I* vd #2 buffer pointer *I 
char bufCmaxbuf+lJ; I* raw data input buffer *f 
char *bptr; I* b~f[J pointer *I 
int pgmptr; I* program pointer Cindice) *I 
int oldalt; I* prev obs altimeter readng *I 
int minmax; I* min/max temp data *I 
int prodflg; I* product received flag *I 
int stack = 4096; I* declare stack space *I 
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date: february 1985 
ver·sion: 1.0 
by~ glen w. sampson 

This file contains all of the parameter (#define) st~tements used in 
the voice synthesis program(s). This file incorporates portions of the 
Vynet mface.inc file. 
·'!:I 

I* symbolic name to Vynet firmware function for 'C' calls *I 
#define Init FCN_0 
#define OffHook FCN_l 
~*ell::.~ ·f i n (i? OnHr.:>ok 
:l:~d e:.;of i n f.:'! Ri ngOf ·f 
:!klef i n(i? ChkR:Lng 
t-l:d ed: in fi.·~ Di .:.d Tr..>r1e:1 
#de·f i 1"10? Di <::~.1 r.:·1 
Hde•f i ne DialTnSt 
:l:l:def i ne Di.::\lF'lSt 
i:J:i:lef i ne O·fi:H TnSt.. 
:lt-def i rH·:? O·fDl F'l EH: 
:!:J:def i ne RdTone 
t~:df:?·f ill(:? RdToneSt 
*!:clef i ne ChkTone 
:f~de·f i fll:? WriteVs 
:j:kJe-1f i ne F<eadVs 
~:J:de·f i rH? Speak 
ii:def i ne RdAlpha 
:lf.def i ne Rdr:.)l pSt 
:l:j: d e~ ·f i rH.:'! Del a.y 
:}:l:d(ii!f:lt;e Init..Int 
~*df.:.;o·f i ne Flash 
~:J:def i ne Wai ·I:Dl Tn 
~i:def i ne St. .::u~ t ~3d 
:14:dt":?·f i ne Stc1pSd 
#define Wt:d. tElsAn 
ikJe·f i lie f~dTnStEn 
#df2·f i nf: ChkStat 
:i:J:d(~·f i n•:: Dopen 
#define Dseek 
:!:J:def i ne Dread 
i:J:def i ne:~ D~--1r· i te 
#de·f i lie Del cJse 
#d~;;·f i ne Set.St.i::tck 
:f.~de·f i ne ChkDr\t 

I·'<~-.. t,Jynet. c:lri ver· stc(tu.s 
*~df::f i 1"11?.;! ~3UCCESS 

#def i r .. ,e 1\ID FUNCTION -
:ii:f.ief i nr: WAITING 
.J.~def i ne BAD DIGIT ·-
#r::lt':?f in('? TIMEOUT 
*l'!ief i ne o~n:::Fi:RUN 

~*t-:-lef i f1(',~ NOT r;LPHf.-i -
:l:f.de·F i li€~ NO HAF\DWP,RE ... 
:l=i:def i 1"11:? NOT AVA I LABL..E:: -
J:l:d€?.f i ne UNDERF~l...JI\I 

:!1:de·f :L ne NO INTERRUPT ·-
I* DOS error codes *I 

codes 
V.h:tiJ080 
0:dZJ0E3:1. 
0NIZJ0!:-12 
12)).: (2)12)8~3 

0:·:v)0!34 
0:·:f.!l085 
Q):.: (()(2) 8 \-s 
0:-:0087 
0:-:QJ0t::l8 
!ZJ:.: 12)0 8 9 
0:·:008A 

FCN ..• 2 
FCN_::::: 
FCN_ t.~ 
FCI\!._.!":5 
FCN._6 
FCN_7 
FCN __ B 
FCN_9 
FCN._10 
FCN_l:l. 
FCN_12 
FCI\!_13 
FCN_14 
FCN ... _15 
FCN_lf..1 
FCI\! ... _17 
I·::CN_H3 
FCN_19 
FCN 20 
FCN __ 21 
FCN_22 
FCN_23 
FCN,_2-<'.J. 
FCN_25 
FCN .•. 26 
FCN_27 
DO PEN 
DSEEt::: 
DREr~-iD 

m~RITE 

DCUJSE 
SET_STf'~C 

CHI<_DRV 

*I 
;:~. 

l* 
I* 
I* 
I* 
I* 
I* 
I* 
I* 
I-*· 
/if· 

I/0 complei:(~~ *I 
invalid function number *I 
I /CJ pendi nq ·lfl 
bad dial tone string digit *I 
function timed out wlo completion *I 
read tone string overrun *I 
invalid alpha cede *I 
no hardware on channel *I 
function not implemented *I 
speech overrun *I 
spurious interrupt *I 
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/ 

#define ERROR -1 

I* IIO channel numbers for voice board *I 
#define outchn 0 I* output channel <speaking) *I 
#define inchn 1 I* input channel (recording) *I 

I* array dimensions and initialization *I 
#define pgmphr 50 I* max # of phrases in pgm broadcast *I 
#define saophr 204 I* exact # of phrases for obs encode *I 
#define wxmax 
#define zofst 
#define maxbuf· 

I* frequently 
#define soh 
#define etx 
#define lf 
#define cr 
#define sp 
#define plus 
#define minus 
#define slash 

3 
7 
1024 

used 
01 
03 
10 
13 
32 
43 
45 
47 

parameters 

I* # of curnt wx conds reportable *I 
I* hours added to local time for GMT *I 
I* buf size, maxbuf < 64K ALWAYS!!! *I 

*I 
I* start of text *I 
I* end of text *I 
I* line feed *I 
I* carriage return *I 

I* space *' 
I* + *I 
I* *I 
I* I *I 
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~-~* ci:\jpe. h 
* This header file defines va~ious ASCII character manipulation macros, 
,,~ as -F oll c;ws: 
·il-

* 
-lo!· 

* 

i sal ph a (c:) 
i ~ouppe1r (c) 
i sl OYJElf"" (C) 

f ~;d :l q i ·1: (c) 

i s:·:di gi t. (c) 

non-zero if c is alpha 
non-zero if c is upper case 
non-zero if c is lower case 
non-zero if c: is a digit <0 to 9) 
non-zero if c is a hexadecimal digit (0 to 9, A to F, 

·i!- <:l to ·f) 

* 

*l:def i ne 
:fh:lef i ne 
t~def i ne.' 
:f~d(-:f i ne 
*!:<:lef i ne 
4:fdt:~1c i ne 
4:i:de~f :i. ne 
lkl<f?·i= i ne 

i=>spac:e(c::) 
i spLlnct <c) 
isalnum<c> 
ispri.nt(c) 
isgraph(c:) 
i·::;cnt1<L (c:) 

i ~~-=\sci i <c) 
iscsym(c) 
ifJcsymf (c:) 

u 1 
L :z 
1'.1 4 
~":) 8 
p 16 
c 32 
B 64 -
X l2G 

extern char _ctypeCJ; 

#define isalpha(c::) 
#define isupper(c::) 
#define islower(c) 
#define isdigit(c) 
#define isxd:lgit(c::) 
#define isspac::e(c) 
#define ispunct(c) 
#define isalnumCc) 
#define ispr:lnt(c) 
#define isgraph(c) 
#define iscntrl Cc:) 
:!klefine isa~.;cii (c) 
#define iscsym(c) 
#define iscsymf(c) 

#define toupper(c) 
#define tclcwer(c) 
#define tcascii (c) 

non-zero if c is white space 
non-zero if c is punctuation 
non-zero if c:: is alpha or digit 
non-zero if c:: is printable <including blank> 
non-zero if c is graphic (excluding blank) 
non-zero if c is control character 
non-zero if c is ASCII 
non-zero if valid character for C symbols 
non-zero if valid first character for C symbols 

I* 
I* 
I* 
I·* 
I* 
I* 
/·M· 

I*· 

upper case flag *I 
1 ow~:r- cas(= f ]..::.~.';;! ·*-I 
number·· -r: 1.::\g -;\E-,1 

sp<..'l.r.::e flag :*I 
punctuation fl afl :*I 
control cll-::H-.:ac::ter flag *I 
bl .. :mk ·f=lag *l 
he:-:adeci mal flag ·i!-1 

I* character type table *I 

<_ctypeCCc)+lJ&c_u:_L)) 
(_ctype[(c)+1J&_U) 
(_ctype[(c)+lJ&_L) 
C_ctype[(c)+1J&_N> 
(_ctype[(c)+lJ&_X) 
(_ctypeCCc>+lJ&_S) 
<_ctype[(c)+lJ&_P) 
(_ctype[(c)+1J&C_Ul_Ll_N>> 
(_c::type[(c::)+lJ&C_P:_Ul_Ll_Nl_B>> 
<_ctypeCCc)+1J&<_P:_u:_Ll_N>> 
(_ctype[(c)+lJ&_C) 
( ( un s i g ned ) ( c ) < = :1. 27) 
C:lsa.lnum(c) I: ( ( (c)~~.127)==0:-:~:H:)) 
Cisalpha(c) l: ( ( CcHt.127)===1.2h(5f)) 

( :l s 1 OWt-'?1'" (c) ? ( (c) - ( 'a ' - 'A ' ) ) : (c) ) 
( i supper (c)'? ( ( c::) + ( '<:\'-'A' ) ) : (c) ) 

( (c) 8d 27) 
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* * This header file defines the information used by the standard I/0 
* package. 

* 
**I 
#define _BUFSIZ 512 
#define BUFSIZ 512 
#define NFILE 20 

struct i obuf 
{ 

char *_ptr; 
int _rent; 
int _went; 
ch.:::~.r· *_base; 
char _flag; 
char· _file; 
int. __ size; 
chat- _cbuf f; 
char _pad; 
} ; 

I* standard buffer size *I 
I* standard buffer size *I 
f* maximum number of files *f 

I* current buffer pointer *I 
I* current byte count for reading *I 
I* current byte count for writing *I 
I* base address of I/0 buffer *I 
I* control flags *I 
I* file number *f 
I* size of buffer *f 
I* single char buffer *f 
I* (pad to even number of bytes) *f 

extern struct iobuf _iob[_NFILEJ; 

#defi n•= 
=l=~def i ne 
#define 
~:f:def i ne 
#define 
#define 
#define 
#define 

#if SF'TR 

IOREAD 1 
IOliJRT 2 
IONBF 4 
IOMYBUF 8 
IOEOF 16 
IOERR 32 
IOSTRG 64 
IOR~Ii 128 

#cle-t: i ne NULL 0 
#else 
~:fdef i ne NULL 0L 
#endif 
#define FILE struct iobuf 
#define EOF <-1) 

#define stdin <& iob[0J) 
#define stdout <& iob[1J) 
#define stderr <& iob[2J) 

I* read flag *' f* write flag *I 
I* non-buffered flag *' I* private buffer flag *I 
I* end-of-f i 1 e flag *' I* error flag *I 

f* read-write (update) flag *I 

I* null pointer value *f 

l* shorthand *f 
I* end-of-file code *I 

f* standard input file pointer *f 
I* standard output file pointer *I 
I* standard error file pointer *I 

#define getc <p) ( -- (p) ->_rent >=0? * (p) ->_ptr++: _ f i 1 bf (p) ., 
#define getchar() getc<stdin) 
:!:!:define putc <c,p) (--<p>->_wcnt>=0? ( (int) <•<p>->_ptr++=(c))) :_flsbf ( (c)',p 
#define putchar(c) putc<c,stdout) 
#define feof (p) ( ( (p)->_flag&_IOEOF> !=0) 
#define ferror (p) ( ( <p>->_flag~<_IOERR> !=0) 
#define fileno(p) (p)->_file 
#define rewind(fp) fseek(fp,0L,0) 
#define fflush(fp) _flsbfC-l,fp) 
#define clearerr<fp) clrerr<fp) 

FILE *fopen(); 
FILE *freopen(); 
longftellO; 
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char· *·f gets () ; 

:i:J:clefine abs(:-:) ( (:·{)<0?-(:<) ~ (:.;)) 
#define max<a,b) 
#define min<a,b) 

( C:.'t) >(b)?C::\): (b)) 

C U:d <==(b)? (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 
BOOS levels of MS-DOS not found in Lattice C. The functions contained in 
this file are: 

time 
set read 

getchr 
sets tat 

set com 
reset 

swappg 

The interrupt service routine addresses used in the setread and -setstat 
functions are interrpt and talk, respectively. 
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date~ april 1985 
Vf2r~;;i on: 1. (~ 
by: glen w. sampson 

, Pur·pc)se: 
These routines contain BIOS functions calls not normally available 

;inC, and device drivers for the asynchronous communication adapters. 

; E:.:·~ J. t s:: 
No exits •xist from these routines. 

; 
;1 Cn+?ated by: 

(Version 1.0 IBM Macro Assembler) 
C>masm func 9 func, nul, nul 

;********************************************************************** 
; setup the proper memory model 
S_MODEL EQU 0 
P_MODEL EQU 0 
D_MODEL EQU 1 
L_MODEL EQU 0 

;********************************************************************** 
; setup the stack offsets 

IF L_MODEL OR P_MDDEL 
FIRST_PARAM EQU 6 
SECOND_PARAM EQU 8 
THIRD_PARAM EQU 10 
FOURTH_PARAM EQU 12 
FIFTH_PARAM EQU 14 
SIXTH_PARAM EQU 16 

ELSE 
F I F:ST _P{·~Rf.~M 
SECOND._PARAM 
TH I RD ..• PAI::;:j!..)M 
FOURTH_F'AI=i:(.iM 
F I FTH_PAF:AI"I 
t? I X TH ... F'ARAr'l 

END IF 

EG!U 
EQU 
EG!U 
EQU 
EQU 
EQU 

l.j. 

6 
8 
10 
1.2 
14 

; Ff..)Fi: ct:~LLS 

; NEAR CPJI .... L.S 

******************************************************************** 
declare external functions (if appropriate) 

IF P_MODEL OR L_MODEL 
EXTRN 
END IF 

TRANSI'·'l IT: FAR 

******************************************************************** 
establish the DATA SEGMENT 

DGROUP GROUP DATA 
DATA SEGMENT WORD PUBLIC 'DATA' 

ASSUME DS:DGROUP 

declare externals and variables 
EXTRN PRODFLG:WORD 
PT~0 DW 001-1 
BEGIN0 DW 00H 
BUF0 DW 00H 
BUF0SEG DW 00H 
BUF0MAX DW 00H 
BASE DW 00H 
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;de·fined :i.n C 
; buffe1~ poi nt.l::;·r 
;starting prcd indice 
;buffer defined in C 
; SEG l::Jf b u:f ·f e1'" 

;E~nd of bu.f·Fel~ 

; base seg adn;;; 



DATA. 
EXTRA 
ENDS 

DW 00H ; e:·:tra seg reg 
;end data segment 

;********************************************************************* 
~ ; establish the GROUP and SEGMENT definitions 

IF S_MODEL 
PGROUP GROUP PROG 
PROG SEGr1ENT BYTE PUBLIC 'PROG' 

ASSUr·1E CS: F'GROUP 
END IF 

IF p MODEL -
PGROUF' GF:OUP CODE 

CODE SEGI"IENT BYTE PUBLIC '_CODE' 
!;ssur·1E CS: Pf3ROUP 
END IF 

IF D MODEL -
CGROUP GROUP CODE 
CODE SEGMENT BYTE PUBLIC 'CODE' 

ASSUME CS:CGHOUP 
END IF 

IF L MODEL 
CGROUP GROUP PROG -

PFi:OG SEGI"1ENT BYTE PUBLIC '_PROG' 
ASSUME CS:CGROUP 
END IF 

;: **********"*'***********'*'*********************************************** 
put the hooks in for ·c· access 

PUBLIC TIME 
PUBLIC GETCHR 
PUBLIC SETCOM 
PUBLIC SWAF'PG 
PUBLIC SETREAD 
PUBLIC 
F'UBLIC 

SETST1~T 

RESET 

;********************************************************************** 

f u n c t i o n s 

;********************************************************************** 

name: time<adrs) 
version: 1.0 

; This routine retrieves a 2 byte value containing the hour and 
;minutes. These values are stored at input address. 

IF 
Tir1E F'ROC 

ELSE 
Tir1E_PROC 

END IF 

Tir1E: 
PUSH 

S_MODEL OR D_MODEL 
PROC NEAR 

PROC FAR 

BP ;STACK'EM UP 
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IF 

MDV 
PUSH 
I"IOV 
INT 
MOV 
L_I10DEL 
MOV 
MOV 

END IF 
1"10'·.,) 
MDV 
t·'IOV 
I"'UL 
AI'.ID 
c;oo 
POP 

BF',SP 
DS 
~1H? 2CH 
211-1 
BX?FIRST_PARAM[BPJ 
OR D _11ClDE::J_ 
AX,SECOND_F'ARAM[BPJ 
DS ,f-~X 

DS:CBXJ?CX 
AL,CH 
BL.? 641·-1 
BL 
CX?0FFH 
AX,CX 
DS 

POP BP 
F\:ET 

T I 1'·1E I::' ROC ENDP 

name: get.chr· () 
VE."!n::i:l en: 1. 0 

;GET TIME FUNCTION CALL 
;; DOS CP~N DO IT 
;;GET OFFSET 

;RETRIEVE SEGMENT ADRS 
~SETUP THE SEGMENT 

;STORE IN INPUT ADRS 
;PUT THE HOUR INTO 'A' 
;LOAD UP MULT OPERAND 
;t"HJLTIPLY BY 1.00 
;ISOLATE THE MINUTES 
;CClMBIN~ HOUR & MIN INTO INT 
r. t~IOVE 'EM OUT 

;;RETURN TO CALLER 

This routine retrieves a character from the keyboard <with an echo> 
;and returns this character to the caller. 

IF S_MODEL OR D_MODEL 
GETCHR_PROC PROC NEAR 

ELSE 
GETCHR_PROC PROC FAR ~ 

GETCHR: 

FHN: 

END IF 

PUSH 
t10V 
t10V 
INT 
JNZ 
XOR 
JI1P 

XOR 
INT 
r1ov 
INT 

POP 
RET 

GETCHI=i:_Pf-\CJC 

BP 
BP,SP 
AH?lZl:I.H 
161-1 
CLEAR 
r-~X,AX 

RTN 

AH,AH 
U:~H 

AH? IZJEI-I 
10H 

BP 

END!=' 

name~ setcomCport, val) 
version: 1 .. 0 

; STACI< 'EM 

;READ STATUS AND GET CHAR 
; GO FOI=-< IT 
;WE GOT IT, CLEAR OUT CHAR 
;NO CHAR~ CLEAR AX 
;RETURN TO CALLER 

;ZERO 'AH' TO UPDATE KB BUF 
;GET CHAR, CLEAR KB BUFFER 
;PUT IN VIDEO OUT CODE 
; ECHO .... echo .•. 

;ALL DONE 

; This routine uses the software interrupt INT 14H to initialize an 
~asynchronous comms pert. Upon entry? port must be either 0 or 1 
;; CCOMl or COM2) and val must contain the initialization value.. This 
;value is documented in the BIOS source listing. 

I r~· 

SE"I"COI·1 I~'F:OC 

ELSE 
:-3ETCOI~1_F'FmC 

END IF 

S_MODEL. OR D_MODEL 
PROC 

F'I=\:OC FA!:;: 

40 



SETCOt1: 
F'USH 
MOV 
1"10V 
MOV 
INT 
F'OF' 
RET 

SETCOM __ F'ROC 

BP 
BP,SP 
DX,FIRST_PARAMCBPJ 
AX,SECOND_F'ARAMCBPJ 
14H 
BP 

ENDP 

.. 

;stack up 

;get port offset 
;set a:·: for call 
;set the comms port 

name: swappg(count, source adrs, dest adrs) 
version: 1.0 

This function swaps programs and ensures this swap is uninterrupted 
;to avoid broadcasting half a new product and half an old product. 
;Upon entry, count is the number of words to move, and the addresses 
;are for the source and destination locations. 

IF S_MODEL OR D_MODEL 
SWAPPG PROC PROC NEAR 

ELSE 
Si,~APF'G _F'ROC 

END IF 
F'ROC FAR 

REP 

PUSH BP 
MOV BP,SP 
PUSH ES 
PUSH DS 
F'USH DI 
PUSH SI 
MDV CX FIRST PARAMCBPJ ' -MOV SI,SECOND_PARAMCBPJ 

IF D_MODEL OR L_MODEL 
MDV AX THIRD PARAMCBPJ ' -MOV DS,AX 
MOV DI,FOURTH_PARAMCBPJ 
MDV AX,FIFTH_PARAMCBPJ 
t·10V ES , (:.l X 

ELSE 
MOV 
1"10V 

END IF 
C.LI 
STI 
l"IOlJSl.J 
STI 
XOR 
PDF' 
POP 
POP 
POP 
POP 
RET 

DI,THIRD_PARAMCBPJ 
ES,DS 

AX,AX 
SI 
DI 
DS 
ES 
BP 

SWAF'PG_PROC ENDP 

;STACK 'EM UP 

;SETUP THE COUNTER 
;SOURCE OFFSET 

;SOURCE SEGMENT 

;DEST OFFSET 
;DEST SEGMENT 

;DEST OFFSET 
;FINISH ADRSING SETUP 

;DISABLE INTERRUPTS 
;REENABLE INTERRUPTS 

;MDV THE DATA 
;REENABLE INTERRUPTS 
;ZERO 'AX' 
; MOVE ' Et1 OUT 

;RETURN TO CALLER 

name: setread(buffer beginning adrs, buffer ending adrs) 
version: 1. lZl 

This routine initializes the interrupt vector table in the IBM lower 
;memory, sets up the async. card for int~rrupt on character receipt, 
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;sets the interrupt mask on the 8259 9 and establishes the addresses for 
;the product receipt buffer (buf(J) and product received flag 
; Cprodflg). BufCJ and prodflg are externs defined in ·c·. 

IF S MODEL OR D_MODEL 
SETREAD PROC PROC NEAR 

ELSE 
SETREAD_PROC 

END IF 
PROC FAR 

DEFINE THE INTERRUPT VECTOR AND PORT I/0 ADDRESSES 
VALU EQU 0CH ;PRIMARY CARD TYPE 
PORT EQU 3FBH ;CARD I/0 ADDRESS 

DEFINE THE PRODUCT HEADER AND TRAILER 
SOH EQU 01H 
ETX EQU 03H 

SETREAD: 
PUSH BP 
MOV BP,SP 
PUSH DI 
PUSH ES 
MDV AX,FIRST_PARAMCBPJ 
MDV BUF0,AX 
MDV PTR0,AX 

IF D_MODEL OR L_MODEL 
MOV AX,SECOND_PARAMCBPJ 

ELSE 
MDV AX,DS 

END IF 
MDV BUF0SEG,AX 

IF S_MODEL OR P_MODEL 
MDV AX,SECOND_PARAMCBPJ 

ELSE 
MDV 

END IF 
MOV 

AX,THIRD_PARAMCBPJ 

BUF0MAX,AX 

INITIALIZE THE INTERRUPTS 
MOV DX,PORT 
ADD DX,3 
IN AL,DX 
AND AL,07FH 
OUT DX,AL 
SUB DX,2 
IN AL,DX 
OR AL,01 
OUT DX,AL 
ADD DX,3 
MOV AL,08H 
OUT DX,AL 

INITIALIZE 
XOR 
MDV 
MOV 
MDV 
CLD 
STOSW 

THE SYSTEM INTERRUPT CONTROLLER 
AX?AX 
ES,AX 
DI,VALU * 4 
AX,OFFSET INTERRPT 
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;START OF TEXT 
;END OF TEXT 

;SAVE THE BASE 

;GET OFFSET 
;SAVE OFFSET 
;INIT POINTER 

;GET THE SEGMENT 

;SAME AS CURRENT SEG 

;SAVE THE SEG 
;GET BUFFER ENDING LOC 

;SAVE THE BUF END 

;GET I/0 ADRS 
~CALC REGISTER ADRS 
;RETRIEVE LINE STATUS 

;DLAB = 0 

;GET CURRENT INTERRUPTS 
;SET THE DATA AVAILABLE 
; ..• INTERRUPT 
;MODEM CONTROL REG 
;SETUP AL 
;CLEAR MODEM CONTROL 

(8259) AND TABLE 
;ZERO AX 
;POINT AT INT TABLE 
;INT LOCATION 
;GET INTERRPT OFFSET 
~STRING FORWARD DIR 
;STORE OFFSET ADRS 



MOV 
STOSW 
IN 

IF VALU 
AND 

-ELSE 
AND 

END IF 
CLI 
OUT 
STI 
POP 
POP 
F'OP 
RET 

AX,CS 

~;L, 211-1 
EC! 0CH 

AL,0EFH 

AL,0F7H 

21H,AL 

ES 
DI 
BP 

INTERRUPT SERVICE ROUTINE 
REGISTERS USED ARE: 

AX - CONTAINS THE INPUT CHAR 
BX - CONTAINS THE BUFFER OFFSET CBUFCJ) 
CX - VARIABLE 
DX - THE I/0 PORT ADDRESS 

; GET THE SEGMEI\IT 
;TABLE ENTRY COMPLETE 
;GET THE INT MASK 
;PRIMARY PORT 

;SECONDARY 

;DISABLE INTERRUPTS 
; SET ASYNC I_NT 
iENABLE INTERRUPTS 

;RETURN TO CALLER 

DS - DATA SEGMENT FOR MEMORY ADRS USED IN THIS ROUTINE 
ES - DATA SEGMENT OF THE BUFFER <BUF[J) 

INTERRPT: 
PUSH ES ;STACK REGISTERS USED 
PUSH 
PUSH 
PUSH 
PUSH 
F'USH 
1"10\1 
IN 
ADD 
PUSH 
IN 
AND 
POF' 
JZ 
MO'v' 

SKI F' 1: 
MDV 
MOV 
MDV 
1·10\,J 
110\,J 
110V 
INC 
MDV 
Ci"1F' 
JB 
MDV 

SKIF'2: 
1"10\} 
CI1P 
.Jz 
ct1P 
JZ 

F\:ETUF:N: 
CLI 

DS 
AX 
BX 
ex 
DX 
DX,PORT 
AL,DX 
DX,5 
AX 
AL,DX 
AL,017H 
AX 
SI<IP1 
AL, '?' 

BX,SEG PTRIZl 
DS,BX 
BX,BUF0SEG 
ES,BX 
BX,PTR0 
ES:CBXJ,AL 
BX 
CX, BUF01"1AX 
BX,CX 
SI<IP2 
BX,BUFIZl 

PTRC2J,BX 
AL,SOH 
BEGIN 
AL,ETX 
FINISHED 
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;SETUP PORT I/0 ADRS 
;READ CHAR 
;LINE STATUS ADRS 
;SAVE CHAR 
;READ LINE STATUS 
;ISOLATE ERROR BITS 
;RESTORE CHAR 
;ERROR? 
;REPLACE DATA WITH '?' 
;NO ERROR, CONTINUE ON 
;GET THE PTR SEG 
;SETUP DS ADRSING 
;RETRIEVE BUF SEG 
;SETUP ES FOR BUF 
;GET CURRENT OFFSET 
;PUT THE CHAR IN BUF 
;INCREMENT POINTER 
;GET THE BUF END OFFSET 
;AT THE BUFFER END? 
;NO - CONTINUE ON 
; YES - RESET F'TR 

;UPDATE IN MEMORY 
;BEGINNING OF PROD? 

;END OF PROD? 

·DISABLE INTERRUPTS 
' 
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BEG II\!: 

t·10V 
OUT 
POP 
PDF'. 
POP 
POP 
F'OF' 
F'OF' 
IRET 

JVIOV 
SUB 
1'10V 
JI ... IP 

AL,20H 
20H, f:~L 
DX 
ex 
BX 
AX 
DS 
ES 

CX,BUF!2l 
BX,CX 
BEGIN0,BX 
RETUm\l 

FINISHED: 
MOV 
XOR 
JVIOl,J 
CMF' 
,JZ 
MDV 
t•IOV 
1"10V 
t10\J 

(;X, BEGIN0 
cx,cx 
BEGINIIJ,CX 
AX,IZlQJH 
r-:;:E·ruRN 
BX, SE!3 PRODFLG 
DS,BX 
BX,OFFSET PRODFLG 
CBXJ,t~X 

,Jt1P RETURN 
SETREAD PROC ENDP 

name: setstat() 
VSI'··t~ion: 1.0 

;CLEAR INTERRUPT 

;CLEAR STACK 

;RESUME 
;START OF A NEW PROD 
;GET THE BUF BEGINNING 
;CALC ARRAY ELEMENT + 1 
~SAVE STARTING ELEMENT 

; END OF F'RODLJCT 
;GET STARTING ELEMENT 
; cu:::~~F~ , ex· 
;CLEAR BEGINNING INDICE 
;VALID PROD START? 
;IF NOT, FLUSH TRASH 
;LOAD PRODFLG SEG 
;DS IS NOW PRODFLG SEG 
IACTUAL PRODFLG ADRS 
;SET THE PRODFLG FLG ... 
;WITH LOC OF ARRAY + 1 

; This routine sets up an asynchronous card for modem status interrupt 
~to trigger the speaking routine. Interrupts are reenabled upon 
;entering this routine, but all product decoding and user inter~ction 
; :L ~::; h.:::\ li.: ed • 

IF S_MODEL OR D_MODEL 
EXTRN TRANSMIT:NEAR 

SETSTAT F'ROC PROC NEAR 
ELSE 

t3ETST(.~T _F'ROC 
END IF 

F'ROC FAR 

DEFINE THE INTERRUPT VECTOR AND PORT 
VALU EQU 0BH 
PORT EQU 2F8H 

E1ETSTAT~ 

F'USH 
t1QV 
PUSH 
PUSH 
t'IOV 
1'10V 
I..,.IOV 
IN 
AND 
DUT 
JVIOV 
MOV 

BF' 
BP,SF' 
ES 
DI 
BASE,DS 
I:::XTF~A, ES 
DX,POFa + 3 
AL,DX 
Pd_, 07FH 
DX, t~L 
DX .1 F'DF<T + Ll· 
AI... , (2)(41-l 

;BROADCAST ROUTINE 

I /0 ~~~DDRESS 
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;INTERRUPT VECTOR ADRS 
;SECONDARY PORT I/0 ADRS 

; s·r ACI< ' EJVI 

;SAVE BASE SEG ADRS 
; f:1AVE EXTF~A ~3EG 

;RETRIEVE PORT ADRS 

;CLEAR DL.AB BIT 
; DL..AB := 0 
;MODEM CONTROL ADRS 
;SET RTS AND OUT2 



ou~ 
t10V 
t10V 
OUT 

DX,AL 
DX,F'ORT + l 
AL,IZJ81-i 
DX, P1L 

SETUP THE INTERRUPT T8BLE AND ENABLE 
XOR AX,AX 
1'10\/ ES, AX 
MDV 
t10V 
CLD 
STOSW 
MDV 
STOSW 
t·10V 
IN 
IN 

IF VALU 
AND 

ELSE 
AND 

END IF 
CLI 
OUT 
STI 
POP 
POP 
POP 
RET 

DI,VALU * 4 
AX,OFFSET TALK 

AX,CS 

DX,PORT 
~':JL, DX 
AL,2l.H 

EC! IZJCH 
AL,0EFH 

AL,IZlF7H 

21H,AL 

DI 
ES 
BF' 

+ 6 

;LINE CONTROL ADRS· 
;ENABLE MODEM STATUS !NT 

SYSTEM INTERRUPTS 
;CLEAR AX 
;VECTOR TABLE SEGMENT 
;TABLE OFFSET 
;G~T INT ROUTINE OFFSET 
;STORE DIRECTION 
;OFFSET IN PLACE 
;GET INT ROUTINE CODE SEG 
;TABLE ENTRY COMPLETE 
;GET MODEM STATUS REGISTER 
;CLEAR ANY POSSIBLE INT 
;GET THE CURRENT INTERRUPTS 
;PRIMARY CARD? 

·;SET INTERRUPT BIT 
;SECONDARY? 

;STOP SYSTEM INTERRUPTS 
;ENABLE OUR INTERRUPT 
;LET THE SYSTEM RESUME 
; MOVE ' Et1 OUT 

;RETURN TO CALLER 

INTERRUPT SERVICE ROUTINE FOR SPEAKING 
TALK: 

PUSH 
PUSH 
PUSH 
PUSH 
PUSH 
PUSH 
PUSH 
PUSH 
PUSH 
MDV 
t10V 
OUT 
t10\/ 
IN 
STI 
MDV 
MDV 
t10V 
MDV 
MDV 
MDV 
CALL 
t1Q\.,.l 
IN 
MDV 
r1ov 
OUT 
CLI 

BP 
DS 
ES 
DI 
SI 
AX 
BX 
ex 
DX 
DX,PORT + 1 
AL,IZliZIH 
DX~AL 
DX,PORT + 6 
AL,DX 

AX,SEG BASE 
DS,AX 
AX,EXTRA 
ES,AX 
AX,BASE 
DS,AX 
TRANSMIT 
DX,PORT + 6 
AL,DX 
DX,PORT + 1 
AL,08H 
DX,AL 
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;STACK 'EM 

;INT ENABLE REGISTER 
;REMOVE INT SOURCE 

;MODEM STATUS PORT ADRS 
;CLEAR ASYNC CARD INT 
;ENABLE INTERRUPTS 
;GET THE SEG OF BASE VARIABLE 

;RESTORE 'ES' 

;RESTORE 'DS' 

;BROADCAST THE PRODUCT 

;CLEAR ANY EXTRANEOUS INT 
;INT ENABLE REGISTER
;MODEM STATUS INT 
;REENABLE ASYNC INT 
;TURN INTERRUPTS OFF 



~ 

MDV 
OUT 
POP 

AL,20H 
20H,AL 
DX 

POP CX 
POP BX 
POP AX 
POP SI 
POP DI 
POP ES 
POP OS 
POP BP 
IRET 

SETSTAT_PROC ENDP 

name: reset() 
version: 1.0 

;RETURN FROM INTERRUPT 

;RETURN TO PREVIOUS TASK 

;RESUME PREVIOUS TASK 

This routine disables the interrupts from the async cards. 

IF S_MODEL OR D_MODEL 
RESET PROC PROC NEAR 

ELSE 
RESET_PROC 

END IF 

RESET: 
IN 
OR 
CLI 
OUT 
STI 
XOR 
RET 

RESET_PROC 

PROC 

AL,21H 
AL?18H 

21H,AL 

AH,AH 

ENDP 

FAR 

;GET THE CURRENT INT ENABLED 
;RESET ASYNC 
;DISABLE INTERRUPTS 
,REMOVE ASYNC INT 
;REENABLE SYSTEM 
;CLEAR HIGH AX 
;RETURN TO CALLER 

;******************************************************************** 
; end the appropriate segment 

PROG 

CODE 

CODE 

PROG 

IF S_MODEL 
ENDS 
END IF 

IF 
ENDS 
END IF 

P_MODEL 

IF D_MODEL 
ENDS 
END IF 

IF 
ENDS 
END IF 

END 

L_MODEL 

; <END OF FILE) 
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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. Fetcn 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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F'J_tr pose: 

d.:d:.e: l'-1ay 1985 
ver·sion: 1.0 
by: Glen W. Sampson 

These routines maintain the broadcast to the NWR con~ole. 

The only ~ossible exit from this program is if an error occurs while 
trying to read the voice data from disk. 

Cn~at:<..;od by~ 

<Version 2.14 of Lattice C) 
C>lcl transmit -mD 
C>lc2 transmit -v 

*l 

*l::i.nclLld€0 "df.?.fine.c" 
extern struct pgmidx { 

int 1::-1g_fd; 
int pg_hiqh; 
int p~J_low; 
unsigned int pg_length; 

} pgm[pgmphr + 1J; 
extern char *ptr1; 
extern char *ptr2; 

I***** name: FETCH<N, PTR) 

I* par·,':'i\meters *I 
I* global variables *I 

This routine fills the preallocated memory buffer with voice data, 
retrieves the voice data from disk and returns the starting memory 
of this voice data. Phrase N is retrieved from the program array, 
PTR contains the memory buffer address. 
global variables used: 

•~truc:t pgmi dH 
c:he.r ht.=.:•.der C J 

routine callers: 
tJ~.:.,nsmi ·J: () 

·'1<-1 
char *fetch(n, ptr) 

I* program catalog *I 
I* phrase header *I 

int n; I* phr to get frm pgm catalog *I 
ch.:~r ·?-i-ptr; 
{ 

adJ~m; 

.:.:m d 

int status; 
:i. nt j; 
1 ong i; 

I* status of an operation *I 
I* general purpose counter *I 
1-*· .... ditto "*I 

I* setup disk and read in the voice data *I 
status= Dseek(pgm[nJ.pg_fd, pgm[nJ.pg_low, pgm[nJ.pg_high, 0); 
status~ DreadCpgmCnJ.pg_fd, pgmCnJ .. pg_length, &ptrC9J)~ 
if (status == ERROR) 

f.:1tal ("Phrase da.tc.~ disk error\n"); 

I* put a header and trailer on voice data *I 
i - pgm[nJ.pg_length + 91; 
fell"· (j ::::: 4; .:i > &~; j--) /* insto:l.ll tr·a.ilew· -lol·/ 

pt.r·C:i.++J::: 0; 
movmem (&pgm[nJ .. pg_length, &ptrC7J, (unsigned)2); 

n:turn <pt.r); I* rtn memory adrs *I 
} 

48 



f***** name: TRANSMIT() 
This function is called when a request is received from the console to 
broadcast a message. All other polled procedures are halted during 
broa.dcast. 
routine callers: 

talk ;interrupt service routine 
global variables used: 

struc:t pgm ;program table 

tra.nsmi t () 
{ 

chat- -1i·ptr; 
cha.r *fetch(); 
int i; 

I* memory pointer from fetch() */ 
I* function returning a ptr *I 
I* general purpose counter *I 

i nt st.£:3.tus; I* Vynet status retrieval word *I 

/ 111::• 

} 

transmit a message *I 
Delay(outchn,l>; 
printf("\nnow transmitting\n">; 
ptr = fetch(0, ptr1>; 
SpeakCoutchn, 1, ptr); 
for (i = 1; pgm[iJ.pg_fd >= 0; 

if (i ~~ 2) 

I* delay 16 milliseconds *I 

I* put phr in memory *I 
I* speak first phrase *I 

i ++) { 

ptr = fetch<i, ptr2>; f* second buffer *f 
else 

ptr = fetch(i, ptrl>; I* first buffer *I 
while <<status= ChkStat<outchn)) ==WAITING>; 
SpeakCoutchn, 1, ptr>; I* speak next phrase*' 

} 

while ((status= ChkStat(outchn)) --WAITING); I* finished? *I 
pt-intf ("done transmitting\n"); 
outp(764,8); I* lower the RTS *I 
Delay(outc:hn, 10>; I* delay about 1 sec*' 
while ((status= ChkStat(outchn)) ==WAITING>; I* pause *I 
outp<764,10>; '* raise.RTS *I 
return; I* return to caller *I 
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D. Disk File Desc~iptions and Formats . 

The following is a list of disk files used by the voice synthesis system 
with a description of its purpose and format: 

1. sao vd.idx- This file contains the index of voice phrases used to 
generate t'he voice pro·duct. 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 (AOPCM in voice synthesis 
1 ingo) 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 its phrase indexes stored fn 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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set'? Cl.Sync.. 
poyt thY''-'-

Bio'S 
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a.J.fs 

eY~A.b\ e r.e.c.e ive 

i.,ten·u:pts Oil\ 

the U..A2..1 

iif\; -\:ia.li ee the 
·,'-' -te.-ll'l..l.f> t 
eo.,.t-rcllev- Q..,,J. 
-t:..b!e. 
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set4f re%isters 
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- di~ble ~~-ttewu.pts 

- u.pda:k pv-o(tlf'a...,_ 

a."<"ra..y 

- ree.na.ble. ihteat.~.pis 

.. 



set pv-ocl.l4.c. t 
,..eceived. 

flo..~ 

- reeVla.\>le TNr 

-'5 'kG I:::. 
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p~.~o t da.ta. i~t 

kffev- a.l'ld. 
q pda.te ptY". 

Save p-rod . 

.>---....,. s'krti"'~ 

a.d..rs 

-clea., INT 

- U.Y\ si:a.d~. 

i'"e~iste'("s 
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- stq,c.k re~s 
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Appendix A - Vocabulary List for Surface Observations 

Phrase: Listed below. 

Off set: 110 

Title: greet 

1. Good morning. 
") .... Good afternoon. 
3. Good evening. 
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Phrase: Current weather conditions at !time} at the Salt Lake Airport. We 
have (current weather). 

Offset: 113 

Title: curN>: 

1. Current weather conditions at 
2. at the Salt Lake Airport. We have 
3. midnight 
4. a.m. 
5. noon 
6. p.m. 
7. sunny skies. 
8. clear skies. 
9. mostly sunny skies. 
10. mostly clear skies. 
11. partly cloudy skies. 
12. mostly cloudy skies. 
13. cloudy skies. 
14. fog. 
15. fog and 
16. 
17. 
18. 
19. 
20. 
21. 
22. 

rain. 
rain and 
rain showers. 
rain showers and 
smoke. 
smoke and 
haze. 

23. haze and ____ _ 
24. 
25. ..,. 
.:..b. 

27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 

36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 

lightening. 
lightening and ____ • 
a thunderstorm . 
a thunderstorm with 
heavy _____ • 
light 
freezing rain. 
drizzle. 
freezing drizzle. 
ice pellets. 
snow. 
snow showers. 
snow pellets. 
snow grains. 
ice crystals. 
hail. 
ground fog. 
blowing snow. 
blowing sand. 
b lo w i n g d u s t. 
ice fog. 
dust. 
blowing spray. 
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Phrase: Visibility, (distance) miles. 

Offset: 159 

Title: vis 

1. 
2. 

4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 

Visibility, 
___ miles. 
___ of a mile. 
one sixteenth (of a mile>. 
one eighth (of a mi lel. 
three sixteenths (of a mile}. 
one quarter (of a mile). 
five sixteenths (of a mile). 
three eighths (of a mile). 

one half (of a mile). 
five eighths (of a mile). 
three quarters (of a mile). 
seven eighths (of a mi 1 el. 
one mile. 
one and 
two and 

. --. --
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c. 

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

Offset: 175 

Title: temp 

1. Temperature, 
2. one degree. 
3. degrees. 
4. Dewpoint, 
c:' 
...~. Relative humidity, 
6. percent. .., 
I' The lowest temperature recorded so far this morning 
8. The highest temperature recorded so far today was 
9. one degree below zero. 
10. degrees below zero. 
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Phrase: Winds are from the (direction atl (speed) miles an hour, gusting 
t o ( s p e §..!il_. 

Offset: 185 

Title: wind 

1. (not used) 
2. miles an hour. .. miles and hour, gusting to .;, ' --- . 
4. Winds are from the north at 
5. Winds are from the northeast at 
6. Winds 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 
10. Winds are from the west at 
11. Winds are from the northwest at 
12. Winds are calm. 
1~ ...,. Winds are light and variable. 
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Phrase: The barometer reads (value) point (value) inches, and is itend-

~· 

Off set: 198 

Title: pressure 

1. The barometer reads 
cc' "') inches, and is falling. ...... ---

"t ___ inches, and is steady. "' 
4. ___ inches, and is rising. 
5. point 
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Phrase: none (insert the numbers into phrases) 

Off set: f> 

iitle: numbers 

1. 0 
2. 1 
3. 2 
4. 3 
5. 4 
6. 5 
i 
r • 6 
8. 7 
9. 8 
111). 9 
11. Hi 
12. 11 
13. 12 
14. 13 
15. 14 
16. 15 
17. 16 
18. 17 
19. 18 
2111. 19 
21. 20 
22. 21 
23. 22 
24. 23 
25. 24 
26. 25 
27. 26 
28. 27 
29. 28 
30. 29 
31. 30 
32. 31 
33. 32 
34. 33 
35. 34 
36. 35 
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NOAA Technical Memoranda NWS WR: (Continued) 
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121 Climatological Prediction of CumuloniJnbus Clouds in the Vicinity of the Yucca Flat Weather Station. R. F. Quiring, June 1977. (PB-271-704/AS) 
122 A t·1etho·a for Transforming Temperature Distribution to Normality. MorrisS. Webb, Jr., June 1977. (PB-271-742/AS) 
124 Statisticill Guidance for Prediction of Eastern North Pacific Tropical Cydone Motion- Part I. Charles J. Heumann and Preston W. Left~<ich, August 1977. 

(PB-172-661) 
125 Statistical Guidance on the Prediction of Eastern North Pacific Tropical Cyclone Motion - Part II. Preston W. Leftwich and Charles J. Neumann, August 

1977. (PB-273-155/AS) . . 
127 Development of a Probability Equation far Winter~ Type Precipitation Pattr!rns in Great Falls, Montana. Kenneth B. Mielke, February 1978. (PB-281-387/AS) 
128 Hand Calculator Program to Compute Parcel Thermal Dynamics. 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 Autonated Fire-Weather Forecasts. Mark A. Mollner and David E. Olsen, September 1978. (PB-289-916/AS) 
132 Estimates of 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. (PB29llg5/AS) 
135 Application of a Spectrum Analyzer in Forecasting Ocean Swell in Southern Ca 1 iforni a Coasta 1 Waters. Lawrence P. Ki erul ff, January 1g79. ( PB292716/AS) 
136 Basic Hydrologic Principles. Thomas L. Dietrich, January 197g. (PB2g2247/AS) 
137 LFM 24-Hour Prediction of Eastern ,Pacific Cyclones Refined by Satellite Images. John R. Zimmerman and Charles P. Ruscha, Jr. , Jan. 1g7g. ( PB2g4324/AS) 
138 A Simple Analysis/Diagnosis Systenl for Real Time Evaluation of Vertical Motion. Scott Heflick and James R. Fors, February 1979. (PB294216/AS) 
13g Aids for Forecasting Minimum Temperature in the Wenatchee Frost District. Robert S. Robinson, April 1g79. (PB2g833g/AS) 
140 Influence of Cloudiness on Summertime Temperatures in the Eastern Washington Fire Weather District. James Holcomb, April 1g7g. (PB298674/AS) 
141 Comparison of LFM and MFM Precipitation Guidance for Nevada During Doreen. Christopher Hill, April 197g. (PB2g8613/AS) 
142 The Useful ness of Data from Mountaintop Fire Lookout Stations in Determining Atmospheric Stabi 1 ity. Jonathan W. Corey, April 1979. ( PB2988gg;As) 
143 The Depth of the Marine Layer at San Diego as Related to Subsequent Cool Season Precipitation Episode'S in Arizona. Ira S. Brenner, May 197g. 

(PB2g8817/AS) 
144 Arizona Cool Season Climatological Surface Wind and Pressure Gradient Study. Ira S. Brenner, May 197g, (PB2g8gOO/AS) 
145 On the Use of Solar Radiation and Temperature Models to Estimate the Snap Bean Maturity Date in the Willamette Valley. Earl M. Bates, August 197g. 

(PSBO -160971) 
146 The BART Experiment. Morris S. Webb, October 1g79. (PB80-155112) 
!47 Occurrence and Distribution Of Flash Floods in the Western Region. Thomas L. Dietrich, December 197g. (PB80-160344) 
149 Misinterpretations ot Preci pi tat ion Pr·obaiJ·i 1 ~ ty rorec;:;.sts. !'.1 l.::.n !L Mu~phy ~ S,i'!.r;:~h Lichtenstein, Garuci1 Fi schhoff, and Robert L. Winkler, February 

1980. (PBS0-174576) 
150 Annual Data and Verification Tabulation - Eastern and Central North Pacific Tropical Storms and Hurricanes 1979. Emil B. Gunther and Staff, EPHC, 

April 1g80. (PB80-2204B6) 
151 NMC Model Performance in the Northeast Pacific. James E. Overland, PMEL-ERL, April 19AO. (PBR0-196033) 
152 Climate of Salt Lake City, Utah. Wilbur E. Figgins, October 1984. 2nd Revision. (:PB85 123875) 
153 An Automatic Lightning Detection System in Northern California. James· E. Rea ahd Chris E. Fontana, June 1980. (PBS0-2255-92) 
154 Regression Equation for the Peak Wind Gust 6 to 12 Hours in Advance at Great Falls During Strong Downslope Wind Storms. Michael J. Card, July 1980. 

(P881-108367) 
155 A Raininess Index for the Arizona Monsoon. John H. TenHarkel, July 1gao. (PB81-106494) 
156 The Effects of Terrain Distribution on Summer Thunderstorm Activity at Reno, Nevada. Christopher Dean Hill, July 1g80. (PB81-102501) 
157 An Operation a 1 Eva 1 uati on of the Scofi el d/01 iver Technique for Estimating Precipitation Rates from Satellite Imagery. Richard Ochoa, August 1980. 

(PB81-108227) 
158 Hydrology Practicum. Thomas Dietrich, September 1gso. (PB81-134033) 
159 Tropical Cyclone Effects on California. Arnold Court, October 1g8Q. (PB81-133779) 
160 Eastern North Pacific Tropical Cycl.one Occurrences During Intraseasonal Periods. Preston W. Leftwich and Gail M. Brown, February 1g31. (PB8!-205494) 
161 Solar Radiation as a Sole Source of Energy for Photovoltaics in Las Vegas, Nevada, for July and December. Darryl Randerson, April 1g81. (PB8!-224503) 

162 A Systems Approach to Real-Tinie Runoff Analysis with a Deterministic Rainfall-Runoff Model. Robert J. C. Burnash and R. Larry Fr>rrol, April J9Rl. 
(rJ<Hl-2244g5) 

163 A Co111parison of T,;o Methods for Forecasting Thunderstorms at Luke Air Force Base, Arizona. Lt. Cnlonel Keith R. Cooley, April 198!. (rUSJ-225393) 
164 An Objective Aid for Fot·ecasting Afternoon Relative Humidity Along the Washington Cascade East Slopes. Robert S. Robinson, Apl'il 1g81. (PRRl-23\liB) 
165 Annua 1 Data and Veri fi cation Tabulation, E~stern North Pacific Tropical Storms and Hurricanes !980. Emil B. Gunther and Staff, May !981. ( Pl~82- 2303]6) 
166 Prel10nnary Est1mates of W1nd Power Potent1al at the Nevada Test Site. Howard G. Booth, June 1981. (PB82-127036) 
167 ARAP User's Guide. Mark Mathewson, July 1981. (revised September !981). (PB82-196783) 
!68 Forecasting the Onset of Coastal Gales Off Washington-Oregon. John R. Zimmerman and William D. Burton, August 1981. (PB82-127051) 
!69 A Statistical-Dynamical·Model for Prediction of Tropical Cyclone Motion in the Eastern North Pacific Ocean. Preston W. Leftwich, Jr., October 1981. 
170 An Enhanced Plotter for Surface Ai r~<ays Observat i ens. Andrew ,1. Spry and ,Jeffrey L. Anderson, October 1981. ( PnR2- J 53R83 I 
171 Veri fica ti on of 72-Hour 500-mb Map- Type. Predi cti ens. R. F. Quiring, November 1981. ; PBR2-1580q8) 
172 Forecasting Heavy Snow at Wenatchee, Washington. James w. Holcomb, December 1981. (PB32-177783) 
173 Central San Joaquin Valley Type Maps. Thomas R. Crossan, December 1981. (PBB?-1%064) 
174 ARAP Test Results. Mark A. Mathewson, December 1981. (P882-1g3103) · 
175 · ft.nnua 1 Data a no Veri fi cation Tabulation Eastern tlorth Pacific Tropi ca 1 Storms ancl Huni canes 1981. Emi 1 B. Gunther and Staff. ,June 1982. ( PR82-252420) 

.176 Approximations to the Peak Surface Wind Gusts from Desert Thunderstorms. Darryl Rand.,rson, Jun<; 1982. (PB82-253089) 
177 Climate of Phoenix, Arizona. Robert J. Schrli dl i, .~pri 1 1 ~6° (revised Ma"rch 1983). (PB83246801) 
178 Annual Data and Verification Tabulation, Eastern North Pacific Tropical St~rms and Hurricanes 1982. E. B. Gunther, .June 1983. (PB85 106078) 

179 Stratified MB.ximum Temperature Relationships Between Sixteen Zone Stations in Arizona and Respective Key Stations. Ira S. Brenner June 
1983 

(PBS.3-Z4~g04) 
180 Standard Hydrologic Exchange Format (SHEF) Version I. Phillip A~ Pasteries, Vernon C. Bissel, David G. Bennett, August, 1983. (PB85 i060S2) · 
181 Quantitative and Spacial Distribution of Winter Precipitation Along Utah's Wasatch Front. Lawrence B. Dunn, August, 1983. (PB85 106912) 

182 500 Millibar Sign Frequency Teleconnection Charts -Hinter. Lawrence B. Dunn, December.~ 1983. 
183 500 Millibar S~gn Frequency Teleconnection Charts - Spring. Lawrence B. Dunn, January, 1984 · (PB85 111367) 

184 Collection and Use of Lightning Strike Data in the Western U.S. Dut"ing Summer 1983. Clen.n Rascb and Mark Nathewson, February, 1984. (PB85 11:"\"-".':) 
185 500 Millibar Sign Frequency Teleconnection Charts - Summer. Lawrence B. Dunn, March 1984. (PB85 11~59) h 
186 An.nu9-.l, D.a,ta and Verification Tabulation Eastern North Pacific Tropical Storms and Hurricanes 1983. · B • Gunt er' 'March 1984. (PB85 109635) 
187 50G Mi11·.- ;_~;·Sign Frequency Teleconnection Charts - Fall. Lawrence B. Dunn, May 1984. (PB85 110930) 

188 The Use and Ititerpretation of Isentropic Analyses. Jeffrey L. Anderson October 1984. (PB85 132694) 
189 Annual Data & Verification Tabulation Eastern North Pacific Tropical Stems and Hurricanes 1984. E. B. Gunther and R. L. Cross, April 1985. · (PB85 1878887~5 
190 Great Salt Lake Effect Snowfall: Some Notes and ~n Example. David!". Carpenter, October 1985. 

19'1.. NW< Voice Synthesis Project: Phase I. Glen W. Sampson, January 1986. 



NOAA SCIENTIFIC AND TECHNICAL PUBLICATIONS 

The National Oceanic and Atmospheric A dministratioll was established as part of the Department of 
Commerce on October 3, 1970. The mission responsibilities of NOAA arc to assess the socioeconomic impact 
of natural and technological changes in the environment and to monitor and predict the state of the solid Ea1:th, 
the oceans and their living resources, the atmosphere, und 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. 

CON:TRACT AND GRANT REPORTS- Reports 
prepared by contractors or grantees under NOAA 
sponsorship. 

ATLAS -Presentation of analyzed data generally 
in the form of maps showing distribution of rainfalL 
chemical and physical conditions of oceans 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 
miscellaneous technical publications. 

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

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

Information on availability of NOAA publications c:an be obtained from: 

ENVIRONMENTAL SCIENCE INFORMATION CENTER (D822) 
ENVIRONMENTAL DATA AND INFORMATION SERVICE 

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 
U.S. DEPARTMENT OF COMMERCE 

6009 Executive Boulevard 
Rockville, MD 20852 


