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INTRODUCTION

ABOUT THE DECtalk DTCOA

Wdao kermengls. gisplay informatidn from a- Eurr-rputm‘ o @ sofeen. Printers
mspla,u thgiaama information oo papar. Those dovicas akow you fo communi-
cate with compotars thiough the sensa .ol sight

The ‘DEGalk DTCE s anclaer device that allows you 19 communicate with
cornputers: However. this device spegks intoormation in English. it ulln'nrayuu o
commanicase thraugh the sangs; of hﬁamq : :

Me BIECEalk E?TI."U'E. 5 ‘I:H-I,‘t-‘t.--H paach L-.':,rslur'r'l it cawiwarts compurer taxd o
r.{H'nFlL'ter apsmrr This syswerm o prévice Lrujr -.’.‘-'I:mﬁibuﬁ:r wi‘tl: a hurT‘-'aﬂfSDLGd
I'Iﬂ ".|'I.‘.|III_!'E_ .

ABDUT THIS MAMUAL : h ) )

This rhznual provides ntormatida atdul the DEE}TEIH PTCOS systam for genersal
users and programmers. To meke feating essier, this manual uses the term
ik when describing system garformeance.

Tha manus is divided into three parts. Fat 1 provides a genora daseripilon of
tha DECHmfs DTC03 and haw it works. Parlt 2 describes how fo use and pro-
gram ihe DECtalk DTCO3 to work with a host computer, Part 2 also explaing
thi BSCApE SEQUENCES vOu GAn u3a with the DECtalk DTCO3. Pert 3 explains
the DECIak DTCD3 phomemics and woiges.

The sppendices at tha bark of the manual provice additiorsl nformation 1o
halsg you use and program the PECtalk DTCOS.

=rii
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Farl 1 General Dascription

& Chapter T, "Gersng to Know the System, ' describag the DECtak DTCOS
system and it moduias, Thiz chaptar also providas genaral oparating and
testinng iformertion.

¢ Chapter 2. "How DECtalk Works,” describes the DECIalk spesch ganar-
ating syslam and givas an owarview of how the sysiem oparaios.

Part 2 How DECtalk Programiting Works

+ Chapier 3, "Commuhicating with DECtatk,” describes how the BECtalK
OTC03 commundcates with @ host computer through 8 computar applos-
ticn program. Thia chapter also provides sorma guidslines for writing
applicaticns.

» Chapter 4, “Character Encoding and Setup Escape Sequances.”
descripes ihe ASGI character sets and soma esCape Sequences that
inittgiize and contral the DECtalk anvirsnment.

¢« Chapter 5. “Maintenance and Tesk Sommands,” describes the mainte-
nance and fest commands usad 1o [dentify and test DECEalk.

» Chapter B, "'Telaphona Commurications,” describes hiow tha DECtalk
DTCDS works whan connactad 1o & telephaneg network.

Ky
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Part 3 DECIalk Phonemics and Yolees

Chaotar 7, "DECtak Phnonemic Input,” describes the saund system of
Englist. This chagtar shows how to covrect DEGaik s pronunciation (o
produce naturat, human-3ounding spesch.

Chapter 8, “Voice Commands anic the User Dictiohary,” describas how 1o
Lse woice rommands from the host computar B0 sénd phonsemic text 1o
DECtalk. This chagter alsc deschbas how t2 1e0ad the user distionany.

Chaptar 9, “Modityirg the Voices," shows how o change tha voicas
oroviced by DECIaik and how 1o creale 8 new voige. This chapter
ielutes commtands o change the speaking rate.

Chapter 10, “How to Get the Maost Dut of DEGtalk,"" dasctibas same
tachnigues for wiiting applicetione. This chapler-alad gvés programming
and operating hirds ba cptirnize DECtalk partormance.

Appendices

s The appondizes summerize DECTalk's sacaps sebuencas 2rd paramo-

tars. phonermic alphabet, abbravintions. acrehyms, and hemagraphs. The
appendices akso enntain a tead funirg example, a BASIC program sample,
2 configuration procedure, & description of Digital Equipment Gorpora-

. ton's SErvcEs. ard s list ot DECatk documents. &

My,
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_GETTING TO KNOW THE SYSTEM

This chapler provides a geraral descripton of the DECizlk OTCO3 system, It
covers the DEClalk modula and it eanfiguration, congrola, disgnogtic tests,
and cperatg nroda,

1.1 THE DECialk DTCO2 SYSTEM _

The DECtalk DTG0 system, or DTCHI-A4, 18 Intendad for uge in voite commu-
nization sysiems that have mulipie ugers. Such pigh-vojume systams require a
mutiting configuration, as shown with the DTCO3-AA in Figure 1-1. The host
CompUter Sends teat te tha DTCI2-AA, end the rasulting speech can e neard
Ewowgh a ielephona.

P
a ',}‘Qﬁ
TELE P 15HF j@": =
NETYwORE R
HoRT !,_..m
EPEECH g

COREPL B

H4 154 Bl

Figure -1 RECHalk DTC03 System Contigueatian
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GETTING T KNDW THE Sy STEM

Thne DTCOAAA iz 2 sot of lext-to-speach cofverers. Thaswy codverters are
single-boarg mbdules that mount in-a rack sndosura. The enclosule contalng
Aigh mioduléns and s into any sterdand mmpu*-sr wabinet that |3 48.2€ cemi-
meters (19 inches) wide. . .

1.2 . THE DECtalk MODULE :
The DECIolk module, go Gﬁfﬂh is & whit h:rrucmer.lng taxt to spaech. Eaan ol

the eight madulas in tha DTEHE3-AA supporks one telephong iins. Tha motiules

connect fa dne or mare ot camputers through EVA RSZ22-C sarat ines. For
gxampie,. Figure 1-2 shaws. o cebing from the rack anclosure to two Rost
compiiets ahd e @laptone network,

Tha modules raceive power through B commod power suUpply i the rack
anckosire. Tha power switen on 'thﬂ. roar panel'9f the anclosure powers up ak
&gt -readules (Flgure 1-2).

DTCLE. G )
— RACE EMCLAOSIRE
i -

LA SINECTICRE 1

TOLINEHT ANDT _ CaBLE MLIE=

i FIE GUPLL L |2

J1 MO LT ] - 7 aw YHE UsER
B HOS Jt ; .
COMPUTES 4 JE FEERAT R CA

R % o D ) RN Y D |

vy dFe B

F.gjum 1-2 RECtalk OTCOS Cammunteation: Cakiling

.:,"l



wHAFTER 1

1.2.1 Module Configuration

The DECtalk mpdulas are configurad at sysiem nstakation by Field Service of
Digftal Equiprrart Corporation. Module configuration 19 done aocording o thﬁ
CEHTIMUnicaticn requirsmarts of the user.

Each maduie is individually confiqueed through an 8-position DIF dwifchpack.
AL power-up, the moduke contrelior oonswils e DIF switchpask to datermire
the required bawd rate and operallng charactarstics,

NGTE: Switch functions and selfings are dascribed &1 Apmendik 8- of $his
FRETLE!. '

1.2.2 Module Goniroda

Ta operate and tast the DEChalk DTCO3 system, you nasd 13 use-the pontrols
on the modules inside thie rack snclosure. Yoo can rsach the modules by
opening the front door of the enclosure (Flgura 1-3).

LEE-ETTR Y

Figura 1-3 Accessing the DECAlY Modiles
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GETTING TO KMOW THE 5YSTEM

Each m:;udma s Four Ught emithng doses :LEE&L;:M%: pushinibons on-thwe
Froys Atige. tFﬂ;ﬂr-& 1.4} The.;e mnhtnm & Heaw WO B ok with dnelivicugl s

ubas: im e - swm,
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CHAFTEFR 1

1.2.2.1 LEDe - When the module first powets up, all four £ED3 fight for about
0.5 seconds. This display alliws you 1o delect malfunetion in tha LEDg them-
melves, Then all tour LEDs tum off while the modul@ rung the powerup sali-
test.

At tha end of the self-tast, the LEDs dispiay two types of information: slatus or
deagricastec.

The foflowing list describas the siates displays. Whan the LEDs display stems
tnformation, thay light continuously. Each LED represents a single condition.
Maat display combinations are valid.

LED Function

(] Thia LED lights when e madula sucoessfufly passes the
sali-teat and is ready for cporabon.

Sp This LED dights wher the module |s speakirg. During fone
diallng. this LED fashes. Otherwise, H s ofl.

Al This LEL lights whean the telephone is ringing, Ctlemwlse, tis
LED is always of.

OH This LED lights when the telephona is ofl tha haock. This LED
Nashes during pulse dialing. Ctheswisa, it iz off.

To display dlagnostic infarmation, these LEDs flash an error code of they all
sm@y off. A diggnostic display indicates modula failure. If the LEDs flash or siay
ofl, cedl Digital's Fiald Sarvice for hefp. See Appandiz H far & fist of telephons
numbars.

o
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GETTING T SMOW THE SYSTEM

1222 Pushbultora - When oressad. the postibuttons _émlvate fincticons

such as dliadrostie and ioopback teste for chagking W operetion of e moe-
U, WWher raleasind; the pushibutions deavtvate e Rinotons,

ruzhbutton _

Dma

Funciion

- Trig. pushbutton causts the module 19 pass over (o “busy

aut''l tha talaphiona e, This functon can ba anabhked @
Insixlistion if busyout S ﬂE"n'l:rEn oy the oozl comnsLneGa-

.tmn tegulationg.

rl."xiHr.'.lMﬁ:: in mariy drags, he Mmur t-apﬂ!ﬂ.'.'rﬁ.r is umn.lfu.-md ﬂ‘hem W
e local fdlaphone comoany and cal Dhgicsls Eid - Ehawn:re 13 - datarmire
wh.f-rner ﬁwE!n:u: St b E!'rrﬂ,th'ﬁd I ,}mn“amram

ElL

cL -

1

¥z

Thiz pus"lt-man onps DE“H LIaT5) t]'&nah'wt data throuph e
host 1jCi o

Thia- -~|mnbul.-rf:-rr |-.'.FIII:|:-B l:m-k rnndenm m:-n[m‘ OIS

mr::-ugn ﬂ"ﬂ I'.-ciaf Ij"{l |:-r:rt

CThis pmhl:lum:-rt activalee *E"a {En.qnns.hn;r tasts, whlﬂh erluds

tha power-ufs sef-test FIUh tha ax!arnal da’ra anii «...I‘.‘lrltr-::n

lpopback testa.

_Thiz pushouton is raserved for use with an optional mdue.

This pushbwtton (s resarvad for URe with an.n;:rlinmrl e,

.
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1.3~ THE DECtalk DIAGNDSTIC TESTS

When you tum on the pawer switch on the reck enuh:rs.ur:a tha DEGtulm DTCO3
systam: performs 8 set of self-tsts. The power supply and modules are aulo-
meticzlly chackad for problems,

Prossing the DL, €L, and 5T pushbuttons on the modules alsa schivates [he
=@if-tasts. You.can use these pushbubons 10 Fun routne selé-tests an indivicual
mocUkes,

The results of the tests are displayed on the mocide LEDS. The next tag
sEchona expipin how 10 use the tasts and how 1o nterprat the fesults.

1.3.1 Fower-Up Bell-Test

At powar-up, the seli-test first chetks the' powsar ﬁum:l'y If ro LEDs o the
modules are on, check the power cord and the ac guttet. i they are fline, tha
mowor supply hes failed. Call Trghtal’s Flald Servite.

Then, if the LEDs ara on, eéach module runs the tast that camplataly chacks the
moflle fogic and |10 ports. The test runs for about 2 seconds if the communi-
cationa line is sel at 9500 Laud. or fur abowt 30 seconds if the sammunicstions
ling is sa1 for 110 baud. The Wet mus! end with the O LED on continuously
dnd the nther three LEDS off. At this point, the madale ‘s resdy o oparate.

It tha. QK LED and any other LEDs ara fiashing, or f all the LEDs are off. the
Module has failed the seli-lest and must be replacad. Call Dighal's Fisld
Servica.

1.32 RAouting 3aH-Tost
You ¢an run a rodting selt-tast an individual modules anytima dunng aparation.
Tha routing saif-test checks e same things (he power-up soll-st checks,
excapt tha power supply.
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GETTING TO KNOW THE SYETEM

T ruen H2 routing self-imst, torow Ese STeps.
. Open tha Front goor af the Fask enclosure.

2, On ihe moduis you ang nhe::kmg oress the Eh.. CLoand BT rJ*.lhhhmb.'-ns
in that greter.

. - . -
. . . o= e

Tha LEDs on the wodule ght for about 0.5 semnda thar go oli lor 1
second; and the 5P LED flashes a few- dmes.

iF the mipdule passes We test, the-OK LED Hghts caniinuousy.

I [ muesdlula Tails tna iﬂ'“'i .hﬂ LI:l}q fash ur stay u'ﬁ Ealt mgliau 5 Feld
“rrwm, g e

3, The modulé repeatsihis teer erey. 15 agmnd:t-ah lﬂn" ‘pE the ET s
buttsti is pressed down. Ta stap e lesi, release ta ST, DL, and CL
pirstibabtons &1 that order. 1t ma:-.:lul-w paqr:aa the ‘:Ee.i it comes up
many t-:i: r::param

NOTE: Hemmmar {0 rveRse ther 5T, OL, and -:31', poshittng or Hd moalie
H.-'u'J'F mf'-'rrmm "r:r ruf) the self-test. .

1.4 . WEMTME I'|ICI'1:IE : B '

The DECH:R moduls bz ready ‘tﬂﬂpuram wn:ani’es K LEIJ lighie conshuousTy.
In this stata, DECLEK ia canlrotid by the host computel and is in oparcting
rrcada.

Wtran In npqmlmg ricide, DII{Fla.Ik ig reacdy to process pUE 'H:zﬂ'lrn&nds friarn a
takephone and contel commands afe ASCH text from the hoa! compuaiar,
DECtak can gemorale outpul speach 1ran5m[sslﬂn 0 the user. Chapter 2
deggribes How this process warks: -



HOW DECtalk WORKS

This chapter describes how DECHalk converts ASCH data into voics autput.

21 CONVERTING TEXT.TO SPEECH :

fou antar text And commands inka a hast computar by using & Werminal. Tha
host cofmputer can than send this ASCI text o DECalk through the (10 port.
DECtalk converts this date inte apeach by a theae-leval process.

Level 1

Level 2

Lewal 3

Firal, DECtalk mcizapts text from the host camputer and convenis
o toxt from ang coce into anathar, The text is in ASCSN fonng!
when it entars DECtalk, and is converted bo phonamic code for
furtver processing.

Faonemis code uses the phonemic alphabet describad in Chap-
ter 7. kach symbol in the phonamiz alphabel has enly one pro-
nungigtion, DECklk usas an intemal dicticnary and the rules of
English pronunciation o do the conwversion,

Maxt. the phomemic coda 1S convarted indo spnthesizer cantrof
commards. Thesa continbcus varablas control the pélch ard
trbra far the DECtalk wvoece,

Finally, the speach sprithasizer yses the contrel comsnanda o
gonargte 3 speech waveform.

I levels 2 and 3, 3 synthasizer control command is peneratad every B4
millisecends, and the digitdl signal proceesor genersztes a speech wavaform
vale every 100 micrgseconds. This process genarates “frames” of spaech.
DECtalk acts somewiiat like a TY picture, in thal thesa frames of speach are
presented 1o the liztenar just as frames of pictures aro pressrted to the viewer.
In both cases, the fremes appear to be one sontlrous, hbroken saguence,

T0



HOW DECLak WORKS

2.2 DEE‘.‘m[i- SOFTWARE PROGRAM

Thi three-leval procass desoribed in the last section happans in sBven pro-
“gram madules (Figure 2-1). Fach moduk |9 described brisfly - tha I-::-Hfmmg
r:rarqgraphs. - : L.

-

E‘- : T HE 55,:},‘?;,_1-55 SR ﬂ‘:’m:usﬂ“,l-".?lﬂ'i'-'r.' :

N ;R R - FHNUEESES OKE CLOUZE AT AT TIMT. -
l.la“':lll. F.ﬁ,P;bI‘-_F A -I;\:F-l'.'-_ﬁ w7 CGIT S TR 70 'ﬂ'i':'ﬁ':l.ﬁ

E} m|_||-_15|5:| FORKATTED 'E-'-'I,-.L-..E IZ'.I.FT I..IH-FF:'JHC LII'-IE-'I.H-LI: 5.'-'".1.3{1 FTrine. -

-

E

@ . EETONARY SE-..[-“J.Hr:i fw“. r'l't:'ﬂhr«*'“ EEPPE%EI!T:—ﬂm

' RRNACER AndERZH r'-."[IHEI- F'”JE -\'.'ﬁ‘ “TI‘-"IE LN 1""‘“““"‘-“'\-'“:'”

P AFE AT EaLNG, | RS N PR I

Toe e | T

T o

- PRRAEED: : P o T Lo
E_ r-gu-;:urn.r-.r. ATION COMPUTES SR a7 NS, FYIE BESTURES. AN ALLONHINGS
IE:.II b FHANERAE-TD- WM PADTESGES -‘j.'r'qli—ﬂ"j.!.?l":H CONTRIL AAFANEEHSS
CAALIWAND ALLES CVERY 2.4 RMLUSECONGE, |
:'I".F . . i E : . s .
0 E,Y':;’TL"'E'-EE'E"EF;{H b COMPUTES 10000 WAVERTREM SAMPLES PEA SECONT.
b 1

TEEreH . '} ) . L
. NAVEFLEN _

LeRicl B0

- Figure 24 Teal-to-Spasch G-;qﬁ‘;m.-’»_.im .
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CH&PTER 2

Convarkig ASCH Text to Phoremic Oood .

N

A sentence parser braskg the input streafn into separate words and
locates some clavss boundaries (indicated by commas and other puncty-
gtion marks]. The santance passer also recognizes and deals with phone-
mic symbels and commands that you may have added 12 the input taxt.
Phonemics are disoussed In Chaplers 7 and 3.

A waord parsar preaks wiords inte their componant parts, yielding words in
thair final pronouncesble form. Sthings of wext that do not fnrm fIt e
nounceable English words are apellzd oot iothes by ietter.

A number formaiter i used if the text contalns numerals. Tha numbs:
karmatier knows the rules for many common rumber [ormats and con-
werts the numbars Ints English words. The number formiatier alse racog-
Mizes many cemmon abbreviations, such as ik for Upound(s) Sa
Appandixz G for more Information an number-spaaking rules

A dictidnary managsr searcnes the pronuaciation dimignaries. DECalkK
has a built-in dicicnary of many commonly bsed werds. In some cases, o
single spelling has twa dilferent pronunctations and DEGtatk gives you a
iy B0 rdicate which one to LWSA In A pardcAAr sentence. Ses Chapter 7
and Appendix D for the DECtaik pronungiation rukas angd homographs.

DECtalk alsn has a user dationary that can be lpaded with Words specific
to an apglication, The usar dicsonary and its Inading are describad in
Chaptar B,

A fettor-to-sound madule uses a set of English pr-:;nuriclaucan iulas ts
&s2gn pnatwemes form and iexical stress patterns fo words not foirnd in
the dictlonary.

Sea Chapler 7 for waye io modify the phonemic form ol wirds, and
Chapter 9 for special woice qualities (sueh as mphasy and singineg).

It is A good |dea 10 pregram the host computsd b avtematicelly send
DECtalk the comect phonemics for the mispronounced which era words
impartant for a partlcular application.



HICAW O ECI&l WOARS

§. A prrase stuctere moddle recombines sl phonemic oulput from tha
cicHangry sesrch ard othar modules: Durations of phonenes and pitch
sommands ara cornpulid for the clauss, and an appropdate sliophane is
aplectet for thosa phonemes thatsan be gronsunced m mena than one
WEY.

Conveatting Phoramic Code to SyathesiZer Control CGommanis
B, The phonems-to-wiice module processes clauses passed from tha
phrage sTuciurg module and cohverts- them te confrol signals for the
SI;:IE-"EL:I'L synthasizer.
This moculs modikes the.clauses hy changing the phonemas/allophanks
g p.qcmmgl_;'_.rs ¥rat demrrnma the Fl.ah.lra‘ rESpmant frﬂqul-:':mHE. ] B
yooat Fack (formants), solnd sourse amplitudes, and ther like.
Tha coniral ,ﬂar.smé.raré ara sent to the speech symhasizer 107 output.
Converting Controd Commands fo Erewh
1. The digital FOBAS spTthesTer compuiss a gpeach wa'.'afurr'rl with acs:

fin characieristics that are determinod by the syndhesizer cordrol <om-
mands recaived, :

wk
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COMMUNICATING WITH DECtalk

This chepte gives you an overview of DECHIK programming techrinue. It
desclfibas the types of date and commands DEClalk usas and how DECtalk
coHnmunicates with a host computar,

+1 PROGRAMMING GUIDELINES
DECralk is an inteHigent paripharal davice. so the following guideines apply.

« DECralk 15 epsy to controd, pecauss ihw indernal DECtalk orocessor s
- saphisticated enough to gerfarm compiex operatoas with simpia
Earmmands.

» You &an seect DECtalk's onsrating charactestics and have DECal
Bnswer queshions about Bs status from the host compater. CECtalk can
also inform Lha host computer of status changes, For example, DECIR

_aan tell the host cornputer if 8 connaciad telephone has been answered.

« DECtak memaory storas a subsantial amount of vseful information. For
axamiple, DECtalk has an extensive built-in pronyngiation dictionany. You
can aiso load B user-defined dictiomary

The fodflowing sactions dascribe how DECtalk sends and racaivas information

from the host computer. Figare 3-1 shows how DECRalk and a host comoutar
CoOMmMmEnicste .

16
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COMBLMICATIFG WITH [HECialk

JPTOH
T=LEF~ORL
LiMtE

ARIET
=

ELE T, RE A

Flgura 3-1  DECtals-to-Hoat Comrrunicalies
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CHAFTER 3

4.1.1 Types of Dela
DEC1ak can raceive twi iypes of data through its communlcations connector:
1ext and command's.

Text iz data the! DEChIK »ill speak. Text consists of English-language
sontencas, phonemically spalled text, or & combinalon of both.

Cownmieinds are instructions to perioom ar action. Commands are hot spakan
e DEClalk.

Tou can send commands by wsing escags sexjusnces, conrol SEILEN RS
W50, and device control atrings (DCS)

An escape sequence, GBIl or DCS starts with an ESC character, followed by a
gtring of ASCI characters. DECtalk interprets the string as a special command,
Character encoding and contro: furctions are descrdbed in Chagatar 4 of this
marial.

3.3 USING ESCAPE SEQUENCES AND CONTRCL CHARACTERS
This secton describas tha genesal syntax of esceape and control saquences,
amnd how o uze tham with DECtakk.

3.2.1 Eacape S-equm':as
This fellowing command is an axamphe of an escapa saquence, Yol Can usa
this command to enable or disable spasking of lexl

ESCP O : 2 1 : P37 EEC Y

MOTE:  EScape sequarces in this manual are speced far clgnty omly. Spaces
are not part of the aclug! Sscepe SagUENCEs.

Yol car omit paremeters with a valua of 0. For exampla. your coutd send the
above sequence as

EEC P

P
-t

P3 =z ESC

18
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COMMUNICATING WITH DECoaitk

NOTE: DECslk does nof sand [ Daramelars o ils remy Sequencas. Bacause
DECtaN sumrEREss paramEtars with & value of 0, DECEN wols send E30 F |
31 : P3 z-E2C & i rasponss &0 the sgogusnce n Flgurs 3-2 fesswrmimg P is nod
d. F PR3 s 0, DECtak wondd send ESC P 315 2 ESC .

DECtzlk asé.apa sequances have the following charactaristics.
1. Thiay Segin with an E34 character

2. The FC character is followad by ASCH charsctars thal deflme the
COTIANEN. : :

3. Fvery gn aractar in B sormmand £ important. You mist entar the axact
charactars shown. For cdample, in the command goova, the semicalens
are part af the command, The etter -3 lowarcese; An Lppercase 2 has
na rmeeating 1o DECalk. -

4. Some commands must et with a shing tarminator, £5C . This manual
inchndes EGC Y with all cotmmands thal require it

NOTE: DECIK ftoras nvald seqiences amd commancs.

— . BEGMNING OF EETASE SECUERTL
————————————— D= 2wk CURERS AR
| ———— e e EET FURCTIIN
e FHEMERAT
| r e ERE F PRl CORINIGRD
! e ERZ U4 DiMMIENCE

. S l [ - N
F@: 1 ; 21 ; e TELCN

"
1

———— T H T O

L IAERF LR

Figure 32 Typecal Escape Sacuence Formaz
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CHAFTER 3

32.2 -Eacepe Sequence Format

The following Chaplers describe the speclflc vscape saquoncos used with
DECtalk. This manual includes the follewing information with all escape
saquences (Fiqure 3-21.

Mnarmonic

ASCIH charactars
Pararmedars
Decitreal valua

Figure 3-3 shows the meaning of each par: of a typlcal escaps sequance.

DT_OUERY _AEPLY (EBCAFE FEQLUENCE MEMERICINIC)

e = . - —ZSACAFE CHARSITER

s mrmems S5 CHARECTEA F

. e BED I CHARACTEM O

e et e e e B CHARACTER
e AR CHGRRCTER 2

| _________ —ASCH T-ARACTER 1 1RIT LiwwEALASE L

-
!
]
| H LKL
b i [ - PERAKETEA

r ] 4 +
ESC P D ; b

t o+
027 0BR AR G0R uG0 fad o7a Yy 122 0T 092 |DECIRAAL WALUL)

Lo e

F3 & ESC ~ |ASCI REFPRESEMNTATION]

—

URTTTR URAILAAINF WA F

YRR N1

Figure 3-3 E=cape Sacuance Pepresamatic:ds
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COMAMUMICATING WITH DE ik

‘The mnemarc is 4 unique rame (such as DT ANDEX) ueet to idenify the
sequences in this manual. Mremones do not have any direet programming
sigrificanc; that s, DECtatk doss not recognize.a Fnemorle nawe Bs a vakid
Ascepd secbence, However, when you refar th a2Cape Sequences by mmemo-
i i program documentabcn and program varabies, lr-simplifies editng and
catugIing, ;

The ASCH :rihsrm:'!ﬂ-'-‘:- sr thi ac‘mal charaghers o s, Fx[_:-,ums 3-2 and 33 glve
e axernples ol BSCAPE SeqUENCE in ARCH Farmat The eescape characier is
reprafentec by ESC in R sequehm‘& The nurmbsrs Th-HF: Appear arg actusl
ASCH ;ﬂarant&rs ot Numeic vass.

Pargragters it BaCape sequancas gre variadles thal can cause different
DECtalk astions, deperding on paramstar Jaluzs.

Parameters are reprasentad in. this tﬁﬂnual by a capital P fodowed by a hLm-
ber. Faramaters ara always sent 1o 3n-d frcm DF{:tajk a5 a datimal numt-er in
AZCH fclrrnat :

An emp’q,r pamnml&r ts treqted kg a- pamma&ar u.d:h a walue of ©. Tha
sequerdes ESC P ; 7 and ESC P 0: D z are wdntoal. BECtalk mevar sencs a o
pAFarmaler. Hnwmer the B para:mmrﬂ arg always Bhown a6 ecphicit peros o
aramples, .

Thiz manugl liats sossible garameter values in tebles. Twe methods ars ised
b0 Show paramatar valuas.

1. Usuely the ASCH eharactens) appears (wilk the dacimai value under-
: nf-.lath TEa d-a.:i:;. Line tha A;‘:-:ﬁl_{:_hmac‘:ar{s] i tha a3sape sequenca.

2. Enma*m&s oy 2 LMW wElLy AppraaErs, Yo must conwert e pumneric
wara tn::u a sequarce of AE-GII characteis for the sacape E-H":.'IL.E‘”'L-B

Tha .:ﬁm'ms' va.‘ua -r_~1 aatfl BECADR saquanm charmoiar appaars drectly vnder
te characier, so you ¢an venfy the spougnce characters. Paramatars are
markgart -r.-ltfr- agiefsks (), indicating Wat 1he vajue 3 varizble.

Chaptar & prﬁuldaﬁ E.-S-I‘r'rf:h'ﬁ[e takdes of wll A._-.Dii enaraclers and lh=nr dacimal,
actsl, and fexadecirnal dquivatarts.
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32,3 Special Characters

Some contral characters {SUch BS camlage retarn and backspacs) have special
meanings. Table 3-1 lists the special characters that DECtalk recognizes,
PECtalk aklso recognizes 5520 553, C5I, DCS, and 571 control characters.
DECtelk ignones all othar contral eharacters. (See Sactlon 4.3.2.1

T
D ey e
MR

!-. r# E‘#}:{F

R e o

oL . . i i,
d .'..' " .I
Fo i bt ) i) e
S ‘ﬁ_f@ P
LA AL T e WA AT T A &
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CEMERALIMICAT NG WITH DeO1aly

3.2.4 Effect of the Backzpage [BS) Character : :
If DECGtalk finds. the barckepace characker in & word, It moditas he ward
aecording o the heararoty of the characters mvolver, @6 fobows.

| .

1. Lettars.and. diglts (most- aportant)
2. Puncteston
2. Underline character

The B3 charactar a.JIqu DECtaik t¢ procass text unnmlnmg QvarsTies and
undarscores,

Here are saveral exampies of DECtel's processing {spaced for clarky),

input. - ‘e Profuncead &8
3 BES a8
- B5R 8
.apskE 4]
b BE:BS do a2

al DEI::tali:-GGMFi.ITEH -EHMHUHJE‘AHDH

qur:um*ﬂmg DECEIk is similar to programening a smart terrrllrlat (guch as g
YT200) DECalk and the host compuisr must eochangs irfformaton aceording
to flied rules. '

-

DECtak dogs not procass tex! until It reaches & cleuse bourdary. Clause

boundaries. !?.‘rl?lk. fhe and of cHFASRS G SAManGEs. DECHalk FeGoarazaes . g
folicwing olavss boundarias,

= A parlad, comma, e}:l:lamﬁiinn_.pnént, and gquestion mark are boundaries.
Gartain other punctuation characters. such as ) and (, are also bounda-
fles. If a period iz used. DECtalk chiecks the charasters aftar the paricd
ibecause percds da not always riean e end of & sentanca).

+ A full buter acts as & boundary, i LECtalk's temporary buffer beging to
approach 1ts fil Hie {21 about 32 worde), BECtalk beglns spaaking whay is
in the bufer, as it 8 carma appeared 0 the text,

« A tiengout 35 zrother boundary, H onorheng is sent o DEClalk for S
sesands. and there iz e in the buffar, than DECEK speaks BH the texr in
the Duffer 73 though a commea had besn 3ent with the e

23



CHAFTER 2

Escape sequances reprasent {1) eommands sant from te host eomputer to
DECEIk, and (2} statuz replies seni Irom DECtalk fo ihe host computar. Al
EECEpe Sequences degin with the E3C character; 8 seguence ends whan tha
last character required for that sequence Is sont. Do nat use A carriage feturm
Gr BNy ofRer nolmal tarmeinating character to tanminate an escape sequance.

Figurs 3-4 shaws the Cata paths in DECtalk, as hollows.

1

2.

. Tha DEGHalx unit is In tha center of the figure, The speach processor is
part of tha DECLalk und, but is shawn 53 8 separate madula.

Artows show the directlon of information flow. Notloe that indormation

from the telephene flows o the host computer and from the host comput-

gr (0 tha spesch processor, Information from the speech processor is

sent [ e elephora.

Each DECtatk escape sequence gffects the flow of information within
partoular data paths. The switches within the data paths represent the
poirts at which the escape saguences act, For exampla, the DT STOP
fscapa sequence affecls the data flaw from the hogt computer to the
Epeac! procassor,

4, Bacause there are a large numbes of commands and parameters. they

&re grouged in boxes urkdar the figure.

You cAn contral and use DECtalk in many ways wher It is connacted to a host
computer. The rest of this chapter, Sactiopns 10,1 and 10.2, and the =ampis
program in Appandix £ describe & ganeral prograrnming methed for DEGalk. if
you anz: writing 8 controd program for DEGtalk, remenber that your apoiication
Andd needs may not exacily match the daseriptions that follow,

24
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-
Cp—— SFEECH ¢ TELEPHONE |~
t PROCEESOR § 100 B
1 —d —
1
.| 1osT SPEAR |
fore DT —

i
TEFRK:MAL

tdnT
ATy

S4EECH PROCESSTA SEDGENGES

- DEC 1k

™

3T: MODLMODE. STUARE
OT, MOGEMOOE _MIMUS
9T _MODE:MOTE - EGROEE
31 MODEADDE , SPELL

oY, PHOTERT

HIXE | SFEAK SECUENMCLS

-

el =" EATTOH Oh
ey s BUWITEH CFE

T=: FFHIINE P10 BB ATION S

OT.__PHOHE
A GF __MlASK

Lee<n ki

Figurs 34 DECtalk and Most Coshpsder Srogramining intergotion
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OECtalk Setups

Each module in the DECtalk DTCOS svatern must be Ikdlvidoaaly set up, as
describad In Appendix B. Tha folowing events may ooour ab posesr-ug.

1.

Prngramé Ry e & “Whal are you?” saquense to make sare DECalk
Iz avalalde, DECIAIK replias with 2 certain 10D code to identify teealf.

The daviga attribute request (Section .20 gescribes the "What are »ou?”
SEQUYNCE.

. Sat MCDE_SQUARE on. Thia command ansutes that phonemic coce

valuas arg actepted. Sae the OT MODE command in Section 4.8.2.

It you connest DECtalk w the public telephona natwarl, aslact the oorrect
teephome handling parameters. See Chapter 6 for these parameatars.

. Youmay have o set up the host computer (or tha DECtalk cammunication

fine} for PECEelk commands, Youw muas! sat up the computer fer singla-
characker, 1ypa-ahesd input. and operating system XON/ROFF
ArDCRSSIRD.

IT your host computer cRnnat support single-character processing, you
cah use the OT._MASK commard to permit ling-at-a-time processing. See
Secihen 6.2 for intofmation on the kaypad mask command {DT__MASK).

Other commands depend on the GECtalk ehwironment. such as spenial
tert-tz-speech commands,

332 Progrem Comntrol

DECtalk is primerily & soeech dutpul device. it assumes the host computer will
hanlle ot of the necessary cartrol oparatons (such 85 waiting for 1ask
I'.'G“'IplE‘ﬂﬂﬂ and reguesting status).
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COMMUNICATING WITH DECHalk

333 Dmle Synchronization

DECtalk's sparch rate s much iowar than the potential ceta transfer rate on
the host gommunication ting. A atandard XONMOFF fkwe contrdd protosol (s
usad to prevent the overtow of an tnpat buffar on each moduie.

Al radaivad characters are stored in a Bd-byte imput Lutfer. DECtalk sends an
KOFF dharaster to the host computar wivar itsitpod buffer s fitled to o tirn-off
irmit (32 ;n.';uac:y_ers}, asking the host computer ¥ shop sending data. dWean-
while, DECHalk gortinues to procass the characters from the buffer. Whaen
BECtalk's input buffer aeptiss W & tur-on igved (16 charecterst, it sends an
¥OM chargster asking the host computer 1o stant sending dzka again.

DECtaik's input buffer is large encugh SO that the host Sempdter can continue

- sending data at iha highest speed {2600 baad) for up e 2503 millkzeconds after
it rguaivas e XOFF, withowt fosing tha cata.

Figuri 3=5 shiows how DECtalk synchronizes data transfer witn the host com-
palerr through XONIXOFF sipphals.

If the host computer doss not stof sanding data in time, the ingut Dufler may
grrerfiow arid cheraciors may be Wost, DECEk doss not give an audibie warming
of this ouarfiow, srecept for ha cbyious garbling of partiai words. The host
AQMpKIEr GUN iS5uE & Javice status requast (BEA) cormmand to determing it an
input bulfar avarflow aocurred

aost oparanng systems have 4. HOSTSYNC oplon {or s equivalant) in their
tarminal cheractaristics. IF this tharactarketic is se1 on the CECHek communice-
tieng iine, the host compuyter handhas X0 and XOFF charactars. ## XORXOFF
ooordinaticn is not avaiabie, you may be able to avaid huffar cvarfiow By using
the 0T . SYHMC commanrd to control the application program’s output rata. How-
pver, Digital doas not recemmend this method bacause it is dibfoull and erros-
prone. Section 8.6 dizcusszs The 0T _SYNC cammiane.

2F
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CHARACTER ENCODING AND
SETUP ESCAPE SEQUENGCES

CECLal% has seversl paramede e tat can oe shanged ta conform 10 e oper-
ating enviohmant. Thage parameters Include tha follewing.

» Line coaracteristics (such as line spaed)
& Charaoter 518 (0 gend and receive information)

« Modes (b conirol DECEalk's inkarpradation of apacial charactars and Q.
nEmic 12wt

Thete sre also several tosting and inouiry cammands, dascribed I Chapler 5.

4.1 SELECTING ASCH CHARACTER GETS
DECialk ;5 a compular terminsl devica, and eonforms to the standards for
conrputar teririnals.

DEGtsh: uses the fallowing rules for all characler sets,

1. Uppercasa and lowercase letters are considersd e same (gxeept for
sorre Bhbrevigtions that arg distinguishod Dy cagza). For axampla, DECHalk
speaks the leder Goss “gée.” not “uppercase gee.” (See Appendic G

2. 'Whnon founc in words, mf?eign [EtterTs (a3 founo in Hie moelEnalonsl charac-
{ar s &re sprkdn as in Englisn. For exempls. DEGialk speaks 1he letes
4 53 ey umiaat.”

»a
o



CHARTEH 4

3. DECralk operates with T-it and 8-hit dars, You can transtala o map 7-bit

coiBs Mo 8-0el codis. 2l B-bit ondes inte 7-bit cotes (Figure 441!, This

- mapping has no effecl on spoken taxt. Table 4-1 gives the escaps
saquences that change DECLak to T-bit.or B-bit modes,

F MAAPE INTO IS
e - T1.- R oL 8 LU LETI-TH 5 i & e PR

_'_'l. ‘.:,-;.“_'.._ b A
R

et 1 A L EY SEREL N DR - U ——
=il =alie sl FT CEL

LASRETE R E

Figurs ¢-1  Mapping 7-Bir ared B-Bit Tables

A0
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4.2 CCDING STAMDARDS

GHARAGTER ENCODING AME SETLH EGCAPE SECHIENCES

UECtsE 432e an B-bit character amcadling Scham& and g 7- th code extansion
techrigue et are compatible with the following ANSI And 120 standards. ANSIE
(American MNational Sandards Instdutel and IS0 drternaponal Organization {of
Standurdizgtion} spacify the cumrent stendards for character encading used n

the camtauHcaions industry.

Etarniard

AMSE XD 4 = 1977
150 648 - 1977
ANS| X347 - 1974
15401 Draft

tnternational
Standard 33227

ANS| X332 - 1973

AMZI X364 - 1878

150 Draft
In [ﬁrr‘.atlnru:al
Standard B425.2

1.3 CODE TABLES

Dascripticon

PCTIRFIGDN Saan::éld Tocdke for Indformaticom

" Intarchange (A3

T-Bit Coted Character Set for

[nfarmation Promassing Inbarchangs

Coda Edtension Tachniiuas for Usa
with the 7-Bit Codsd Charactar Sal

of Amarican Stinciard Code [midormation
irterchange

7-Bit ana 8-St Coded Chararter

B - Gode Extensicn Tenhnig:es

Orzphic Representation of tha
Control Chargetars ol ATerican
Mational Coda for Infarmation
Intarchanga

sddltianal Contals for Use with
Ametlcan Mational Standard for

Information Interchanga

Additiona! Santrel Funchions for
Charactsr tnaging Devices

A s tﬂl:jlr-:l is a convenient way to represant 7-bit and B-bit characiers,
DRCAUSE YOU C&R B groupings of characters gnd their ralalive codes claarly.

=
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4.3.1 7-Bit ACH Code Table
Figure 4-2 iz tha 7-bit ARCH code tapis, There are 128 positlons corresponding
to 128 character codes artangag in a matrix of 8 columng and 16 rows.

i ‘R 2 3 44 s | 7
BITS -.1
=l R r . e - 1 I l 1
r - P " . 1 p TR | ' v
teab 41 1a 0 ! N " “
T [ = L] :Fi:l_ ] [ '“-FT':MJ.:H:-. e |
Dfouwre s |MUL c JRLE| | SF | O £ P . By wl polem
_ 1 B - Al —‘i _'b_:_+_ I L B |r__.-l:11_ e el i [
= i - .
1 : e 1 | ROH EE.‘I : I i1 1 k] A ::I:. 4] F:. a ar q I s
1 [ 3 Ji n 2y F .
1T A T el w " - I=r
qhea ¢ |ETH - DCR) 0 ol oz |t B = A v B W] o e
i3 T s e a2 . =
T ! 1 21 Ll ;.l_ _-_.-'\:l. N "_ﬁl-“-" 1 1 (5N
Af o [ETH, - | BLR ]| & ‘_"J a s €L | »| 8 'Yl sl 5 |14
i g A ol IR ) IR " el
i : Wi 1 3T :
4l |ROT|: [Doalwt 8w & ;‘;{n;f'i T 'i.l: a ol ot |
L i L an . . ..
I . ) E7 I A N B | “a =
im0 |EHG| |HAK % I 5 nt E | wd i - ' i u o
I S SR NI R .G SE— L2 T =} ke ]
l: o |ack|l |swwizs| &8 Sye [S| Fi% w w1 3w |Th
RPN AU L - - i - ] b
sbey o |BEL| [ETRIG] ¢ N v R & ! A ow E v o |
[ ! .'__ n kb H L1 B —— i
1 FES - B TR - - 5
B ranw | BE !. l:le! | an 8 :: [T !.- X . :l h :- ¥ :}-.-
2 LE i EELI . 'I (it R e S __,__:'1
gbacaa | HE!T | EMITL] al s | 0] 1 Ll ow bl ] oy | n
. R f:_ i S P ___'r_.aé._.__T‘L:_.___l;.l__?j
Wy 1. LF | |BUB | =] ® . .: - 1:-1 J .|l oo ] wal oy e
] = I -] ke ._““__...-.-E.I. e P
2l 3 ¥ T A 'NET] 1ay L
11 o T ! | BB =) + ' w4 [ 1 17 L | a H o { T3
............ LA i j_ . 5 W L i ey .
A7l v 1 ¢ o | FE _;' ES -: , 1: ¥ :.t L 'u] s ! fur 1 ::: i -I
- -4 - o ['H L' L
w3 e demit|es |2 o Al el w B 1 [E b oo
. ¢ o U5 SRR et SR et e =
. 3 5 = 1 A T L
1) v - a2 | SO ! : HE I- ::_- = -:.:; H :: ~ -:-: " ff- - ':E
— = 2 i ma forw) et SH B
45f o0 1 Frors | US| 3 I il | Al si] o | vl REL | iy
. . 1 H <k o HLL] a
KEY
[ — L] 11 FHET]
) THYOESC E] TRTER
1 “[a

AL DEMAL A

Figura 4-2 7-8il ARSI Godn Table .
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CHARACTER EMGOMMG AN SETUP £50APE SEQUENCES

£ach row represents B possibla value of e four kast significant bits of.a 7-od
eode (Fgusg 4-3). Erch columin rapresants & possibds value of the three most
sighifoant Lits.

Figure 4-2 shows the ootal, decimal. and hexadeclmal code for 2ach ASCH
charactsr. You can also raprasenl any character by (A8 positior in the table, For
axampla tha characker A [colunan 4, row 3) can be represenied a3 478,

DECtalk plocesses receives characts:s based on two sharacisr typas dafined
Ly ARSI graphic charaeters and contrel charaoers.

Graphic charectars arg thée chaeractars that can ba displayed on an sutoedol
devica {vidaa terminal or hardeopy printar). Thi ABCI| grapits characters are in
nositians 21 thraugh 714 of Figure 4-2. They inckade alphanumer|c characters
phus puretuation Marks and yarous text symbols, Examples are Con, 7L 1
and §. '

Covvired chargctars are single-tote cadas that parform specific funcfions in date
Comml "H'-Gﬂ:til:lnE- anel text progegsing. The ASCH contred characters are in posi-
tinns B0 theoipgh 1715 joolvmas 0 Bod 1) of Figure-d-2. Wost contml charactess
are sHlenidy, gnored. The SP charatiar (spaca, 2100 car be considesad oiber a
graphiz character ar & contiol chayactar dapﬂndlng o the context. DEL (755

is diways usad ax & centiol charactar.

Contred ehdractor codas and fuhcHons are slandardized by AN, Examples of
ASCI carkfol characiers with thed ANS!-standard moemanics are OR (carniags
Faturng, FF‘E.:ff.-rm fead), and CAl joancel). .

1 k1 rr o BY O ET BT BT BIT ET QN T RT RMT AT
= 5 i < i E 1 b 4 ! 1
T 1 I
1 | K ! ]
l i i i £
L el | ol i
: arun ]
r ERL L I I e LERET ! I-. 3 WOnT ! 4 LERS] '
WL LIANL 1N R AR A OMIFIZNET QTS BN ICAST CITS
1EsiaL ¥ALUE 1S WEC WA v LE HETE i E L SN P LIEIIMAL vALUE
L RER ) LTI R 15 Ari TN L SDLUMNIN ZROw Ik
LULE 1 AR LE] - B P SR IAL Ti INE ThHELE?
. e GEETES
F-Bit Cocle A-Bit Gl I

Figure 4.3 Oata Word Reprasenieton

53



CHAPTER 4

4312 Z-Bit Code Tahie

Tha above convertions can be generalized to tha 8-bit charectar encocing
vzed on DECtalk. Figure 4-4 shaws the B-hit cada table. it has twice as many
colurnng as tha 7-bit talle, bezausa it contains 256 varsus 128 cade valuas.

%L‘.l\.'h | T
"'\1‘ {10 HE| far] 03 | 04 | a@c § 4B Dv | o8 | 409 W 11 1z 14 id | 158
ar i
{0 Sho | 2B | 5P LGER
— — i
i s | o jr |
- . I - - - - _i .
o AT B [ ] |
I |
R R W g1 |
. —— — - §
47 rer ) oan vt | o 1
SR R S T — _ i
B | chiz | Rk sr. | o |
{ S AT (S S —_—
!: il 3 LI L | o655 | S
1 d
BE. | z1d ! E=s | EfFw {
e - -.._..--__-_|I.- I B e
e | B | e [ HTg | :
T . -5__-_.L__- s T S i -] L)
04 KT | Fu fem .
R - i e — ___,::
10 L] e Poals |
- SR IS SN VSR R ; 1.4
41 wi | ane: [P R :
! [ OIS NI S I SR I — I— "__i
12 rr F3 o | OET - |
. —_— ] 2
i3 Zho| oax A | e
4 k=0 | Fs _E sui | A
S e ISR U SR NN RSN MR S -
1% s | ows ) L w1 | ouw | aen He
o ':.:.-r.l:-_-"i' e Y 1 i —— 1 I e "'!
- ] SOE IABLE - -
Mo AR ri

Sigure: 4-4 8. Bit Coda Tabke
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CHARECTER ERCODING AND 2ETUP ESCAPE SEQUENCES

AL with the 7-bit tabte, aach row rapresernts a possibie valug of e faur feast
skgniflcant pits of an B-blt code {Figure 4-3). Each colimn represants a possible
value of the toar mosl significart bits.

Al eodes on the 1ft half of tha B-bit tablz (golumns 0 theosgh ¥) are 7-hit
comgrakintg; their eghth bit is o g8t and can baignared or assumed 1o be O,
Yo can bss these codas in alther & 7-bit or an B-bit anvironment. All aodes on
she right hat of tha tatle (eelumna B through 15) have thelr eighth bit set. Tou
can J3e these codes anly & an B-hit environmesnt,

The= 8-bit -::-:":-.dﬂ tatve has two sEts of conirol characters, GO (contral zeroh and
G [nantrnl &na). The 1akbla &f6o has bwo sets of graphic characters, GL {graphic
l&ft) ane GR [graphic right).

The basic functicns of the Gt and G codes are as dafined by ANSI. GO codes
reprazant e ASCH control charasters degcribed earier. The OO codes are 7-
kit compatible. The C1 codes represent 8-nit conwol charactars that et you
pariarm mare functons than those possibla with the GO codes. 1 codes 2an
e ysed directy only i an B-bit epviranmnt. Some C1 eode positions are feft
blanx Hecayse feir functons are not yat standardizes.

v f" 'Figma A-4, all control characters it are recogrized by DECtalk ars high-

lihtad. All $ther controls are ignored,

Tha GL and GR sets of codes are reserved for graphic characters. There are
%4 GL codes in pesitions 201 thraugh 7714 and 34 GR codes in positicns 1001
shrsugh 15014 By ANSI| standards, positions 10/0 and 155 are nat used. You
can use Glocodas in 7-bit or 8-Eit envirsfirments, Yol oan uss GR codes R N
an &t envirorment.

44 CHARACTER SETS .

You sannal change the functiohs of the 0 or C1 codes. Howaver, you can
man differant sels of graphic characters Inko the GL snd GR aress of the coda
tabla.

DECIak sopports the U8, ASCH (ASCI_G), DEC Bupplements, and LK.
rational character sats. Figures 4-5, 4.6, and 4-7 are the code tables for tha
ASCI_G, DEC Supplamarnial, and LK. Matidnal charscier 3ets raspactively,
Theza chakacter sats are e only sets urdarstood by DECHEk.

ak
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Fagure 4-F LK. Maticeal Gharactar Set

4.4.1 Designating Alkamete Graphic Sate

DEGLalk has our allernate graphic charactor sebs, callad GO, G1, G2, and G3.
Before a character sel can be invoked [wsed), it must be dasignatad {loadad)
inf0 zne af tha four AitErNate =ais.
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CHARACTER ENCODING AMD SETUF ESGARE SEQLENCES

At power-up, DECtalk designates tna ASCH_G charaster sat ints GD and G1.
and designates the DEC Suppremeantat character set imo G2 end G3. You can
modify these defautt designations by using the saguencas in Table 4-2. Figures
4-B and 4-8 show how wou can oesigrate the charactar sets.
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GHARACTER ENUOCIMNG AND SETUP ESCAPE SEQUENGES
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Figurg 4-9  Losding ¥-Bit Charectars
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4.4.2 |nvoking Graphic Sets into GL and @R
Character sei5 thal have boean dasignatad inta one of the four G-asts may he
used by invcking the set inte the GL or GR areas of the code tabls.

At power-up, DEGTEN invakes the GO charactet sal (which holds ASCIL_G) into
GL, and tha G2 character get ¢which noids DEC Supplemental) into GE. You
can maedify thesa dafault invocetians by using the seguences in Table 4-3.

s '..,5.:!r.'|,.--:' A -_ e T s
o TR T o e
i 'l_"'\.ﬂ.
;- )
1:-

T

"\-r"-':'.'

|'\-\. % ﬁ:—%‘:‘&-'

i T
"'\.' '

.,'I

f%@@%ﬁ'

=.~:§R§%- T S S

443 Charecter Processing

In 7-hit mode, characters recelved from the hast ssmputar ars either GO cortral
theracters or GL graphic charactars. Al CO coatral charactars ere interprated
as gascribed in Sactior 3.2.3. All GL graphic characters are procezsed accond-
g o the rules for the character set currently invoked ik GL.

In &bt mode, charactrs received from the host computer can also ba C1
controt characters or GAR graphic charactars. Ak C1 control characters aro
intarprated as control incticns, Al GR graphic characters ara processed
aCording fo the raas for the characiar Ret curvenily invokad to GA.

At power-up, due o the delaul designations and invacations, DEGtalk
processed characters in a way that is compatible with Digital's other terminal
procuocts.
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GHARACTER ENCODING AND SETUP ESCAPE SEQUENTES

4.5 CONTHOL FUNCTIONS -
You can expless conirgl functions 65 singla-byhe or multibyte cocas.

The single-tyte codas ara the CO and C1-control characters., Your proageam can
petform a limited nuenbee of tunetlons with G0 charasters. G cheractars yive
vodl & fewy mora funckans, oul your pregram can use them dirgctly only in ars B-
kit anwirgnmart.

Mulibyba codes reprasent tar more functione becausa of the varisly of code
combinations posslble. These codas are catled escape SaqUENCEE, control
saquances, and device conirol strings:

4.5.1 Escape Sequences
A GSCEDS SERUENCE iS5 8 Sa0LEnce ﬂ.'. orex o miore ASCH graphic eharactars
precedec] ty the GO characker EBC 02} For example,

ESC {( B
027 040 085

is B0 Sacams sedquisnce thal requests DECtak (o designats the ASCLH_G char-
acter set inke G0

Bocaust 8scape sequances usa only 7-bit characters, you can use themina ¥-
bl or &bt snvironmerd.

Escape saquencas have an mpartant, special use. ANSI parmits code exten:
nipn fachniques to extand F-bit control functions. In partcslar, you can use
rwa-byle agcapa seguences as 7-bit code axtensions fo expross each o the
1 nantrol podas.

You can éxpress any 1 contral charactar 2% a -bwo-characier escape
soaquoance b which the sacond character has a code that is 40 (hexadecimal] or
4 (decimal) lesa than that of the C1 character. Conversely, you can make any
ESCARE Jaquance whose sacond characker 5 in e ranga 40 through 5115 ane
tyte shortgr (if running in e 8-0it moda) by removing tha ESC and adding 40
itaxadacimal) or 64 (decimal) to the code of the second character, thereby
ganerating an B-pit control character.
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For example, the 1 characters CSl, 233, and DCS can be expressed as
follaws.

C1 Character 7-Bit Extengion Equlvalent
. (AECARE GRQUBNGE]

s ESC |

136 427 0m

333 ESC O

143 027 079

DCS Eac P

144 027 080

4,52 Comrol Sequences

A conbol 2equence iz 4 sequencd of ohd or more ASCIE graghie charactars
preceded by the G5 symbol (9011). C81 can also be expressed as the 7-bit
extension coce ESC | For example, the following control sequenca roguasts a
device status report from DECtalk,

CSf 5§ n
- 1656 083 10

ar

ESC [ & n
27 08 {53 140

A sagquence starting wak C51ean anly be used in an 8-bit environmeant bacause
CElis & ©1 poncml characksr.

A4
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4.53 Peviea Contrpl Sirings |

A devics -:-n;-r!.rr_ﬂ strimg is a celimited strieyg of characters that ara ussd 10 A data
glream 92 @ logical entity foan comtrol purposas. (T ‘sonsists OF an opening
dellmmiter (D08 introducar), a cormmand string {oala), and 8 chesing delimitar {2
atring termingtor or 5T].

DCS (2/0) 3 ar S-bit cortrol charaster. You can siso express it as ESC F when
roding far a 7-bit system. ST {912} can alsa’ bu exprassad i a 7-bnif environ.
ment as ESG . For exammie, $he Tollowsng instruetion alows DEGtalk to speak
CNOMeTIc Bt

ocs @ @ 0 oz &T
144 O4F 058 045 122 156

o

EsC P 0 : o z ESC 4
027 080 (48 ﬂ:::E D3R 122 027 092

4.6 WORKING WITH 7-BIT AND 2-BIT ENVIRONMENTS

DECtatk supports batn 7-blt and B-bit communication taciniques. To take
advaritage 5f DECtaik's f-bit zheraciar s&i, your program and COMmMmuUnication
anmvironment must be 8-bit compatiivk.

4.8.1 T-Bir and 8-Bit C1 Controls
Communication pardmeters are set up trlrnugh twia switches on Lha DECtalk
maodule. [Sae Appendix B gwitches SW4 arid SWS determing H 1he basic
fransmissicn alvd recaptiar path s sat for 7. or 84 edmmunicaton. Fodr
operatng mades 1o possiing:

1. 7 datd bits and svan pasity

2.F ::Iatﬁ bits ant oda parity

3. 7 data bits and ignored parity B Bit, no parlty, and gnored most £iguiiti-
cartt bl

A, § data bits with no parity

a5
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Il one of the first threa modes is set, you cannot send B-bit characters to
DEClalk, end DECTalk will always send C1 cankel characters |n theie 7-bit
format.

If the: communication parameters ara set for 8-bit mode, then full B-bit format
{controls and data) ie silowed, Characters in the C1 and GR soks are treated az
such. You can use spacial escape sequences [STCIT end S8C1T) to eontrol
the transmissior format of C1 contral characters. At pawer-up, BECtalk simu-
lates ihe SBC1T sequanca.

The 57C1T saquence causes DEGtalk to gend all C1 eontred charagiers n 7 -bit
formal,

ESG 2P F
027 Q32 ©ord

Tha 53C1T sequence causas DECtalk 1o sond all Gt control charactods in 8-bi
tormat. This sequenca is ignorad if the transmissian and receptlon path is set
tor T-bit rrdda.

ESC 5P
027 032 o7

4.6.2 Mode Selection (OT_MODE)

The DT MODRE cotvmand provides a number of options o control how
DECtatk handles parlicular characiers in spoken text The general DT _MOOE
QSCAM SBUSNCE 1E A% 10HDws.

ESC P © ; # 2 ; P ; P4 =z ESC
02F 080 048 050 056 050 038 ** 059 = {82 027 pag

The P3 parameter is intarpreted as a sot of tlag bits. P3 uses only four flag=
Table 4-4).

At powar-up, MODE. SQUARE & sei [that is, the square brackets [ and | ane
used s phonemic delimitars), Bnd &P other modss are cleared.
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CHARACTER ENCODING AND SETUF ESCAPE SEQUENIES

Tha P4 paramatar ocoatols the ntarpratation of P2 as follows,
1t P4 5.0, then B3 changses ihe mode.

If P45t then F3 iz a get of bits {fiags) 12 be 5ot in the made.

If P4 is 2, than P3 i 8 set of bits (fings) to be eared in the moda.




CHAPEEF: 4

Use e ledlowirg methad o get tha P valual

| Add up the values of whe MODE fags In Table 4.4 thar you want to use,

2, Convert e sum to ASCH digits. Use these cigits in place of PA in the

BRGADE AUSNGE
For prample, gegama you want to set MODE_SQUARE and MODE_MIMLS,

and leave tha other lags unchangad.

MoODE_SDUARE 1
MODE_MINUS ) .1
{esred F3 vaiue — ]

Enter the F3 value 5, and then the P4 valye 1. The resulting 2arape sequence
i5 &5 follows,
2 : 5 : 1 F

ESC P @ ; B8 . ESC
027 080 048 059 056 050 D59 053 059 D49 122 027 082

REC1atk weil have thz MODE_SOUARE and MODE__MIMLES fe:smres anabled,

a4
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MAINTENANCE AND
TEST COMMANDS

DECtalk uzsk = st of mmmarﬂ::s that Wenlify s ﬁ.-l'l‘flgL.l”'Jl‘:llfl H'1d- CAartain
orerating !uaturns. Thass comiands also help i test a DECtaik unit remotely
Meost of thase commards hava an inguins-response farrmat. DECTEH raturns an
answar o the hoat compuler after the agtion is complete (Or in rasponss W a
pura induiyl.

5.1 CONFORMANCE LEVEL REDUEST (DECSCL)

Device confommance {or compatibiity} kavel sat3 tha lavel of intertace sompa-
tihilty and datarmines the spacifie funclions a davice can perfarm. PECelk is a
jevel @ speset oUtpus device that can run inlevel 1 comaatabiity made.

You cat Lsg We following seguence to set the contormancs ievel.

ESC § P 0 P2 " p
037 ot v 089 U 03¢ 112

The P1 pacameter must be aither 81 (for level 7) or B2 [for kel &

The P2 parameter selacts the C1 cortrel fansmit fomnat. It is sither O (dafault
gothing, 8 bits), 1 {7 bits), or 2 (6 bits). Tha 0 ana 2 parametars dra ignored [ the
enmmunicaton chatnal s et for 7 bis.

You can fingd out the DECtalk canformance level by uzing a B8 primary cori-
man shawn I Secticn 5.2.1. Becausa 1he confurmance fpvel aifaets how taaxt
i= pr:--:e#a-&-d i pdrllc.ﬂar, i . detsrmines the interpretation of the
MODE. EURCPE and WODE _SPELL eommmands:, tha DEGCSCL command per-
farms an livlied DT, SYNC command,

45
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E.2 DEVICE ATTRIBUTE REQUESTS
DECGHAK has two cammands thatl may be used For devica identificatior.

524 Device Attribubs Regquest (DA Primary}
The device giiribule requast escepa senquence is as tollows.

ESC [ C
027 0871 M5

MAECtalk identifias itsell by sending the following stams reply sequence.

ESC [ 7 B 2 ; 2 : 3 o
T 027 091 0B3 056 050 055 0S50 058 031 0%

This DA respongseg provicdes the devics code 182} 1o indicate that DEStalk is &
vel 2 device, and also shows wink detection (cods 21 and call progress (coda
3 axtansicns.

52.2 Davice Altibute Requeat (DA Secondary)
The secondary DA raquest escape ssguence helps to idantify the hard-
wareifirmware conflguration of tha DECralk unilt,

E5C = c
027 082 99

RECGLalk msponcs with e following st2tus saguerca.

ESC = 1 2 4 1 0 ; 1 C
2y QB2 049 050 059 049 {43 059 O49 B9

The firat parameter is the hardwars identificgtion code. For DECHalk. this code
Is 2.

Tha secand paramét&r idartifies the firmware version nuimbear. In this casa, the
codd 10 indicates wversisn 1.0 of tha lirmweare.

The third parameter is 1 to identify te language spoken by the DECIalk unit as
American English.



MAINTEMNAMCL AMDO TEST COMMANDS

8.3 EIE."ul'll:EI TEST AND STATUS .

A apackal st of ascape sequencas run DECtelk hardwara salf-taste. Ancthar
qet of E!rﬁ_ﬂ_:ﬁ.pé!l gequencas fordas DECtalk 0 refurn status raports. Tha foblowisg
aragraphs -u‘aa-*nt‘.‘:a thess Seguances. -

5.7 DECtalk Power-Up Status _
¥ou can regel DECLalk W Its power-up state. The method you use 1o reset
DEC:alk may affect the operating feamres. You can reset BECwIk with any of
the folcwing metnods. This sectior describes methads 2 throsgh 4.

1: anar-llp [FLiP} iz e Etgth'-thut DECtakk is in whan firs: tuensd on.

2. Aaturn bo inikal state (ALS) 13 4 havd reset you can roquest by usinpg an
SSCANE SEqUENTE

3. Soft reset iDECITH) is a partial reset you can request by using a conrol
SEUEICE, :

4, Monwplgtiiz rmemory rasat [DECGHNYR) is ingludsd for compatability weibs
eariier ?DEI:T.'ali-r. davices.

Tabiy 51 kists the DECiAK factory default setings.

Table 52 lists some oWwer DECialk acilons gerformed through listed reset
methods.

-
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5.3.2 Deaviee Seil-Tasts (DECTST)

YOu Can uso this saguence to indiate DECRIK sall-tasts ramataly. Appendix B
shows how to pariorm e self-tesl by using the test pushbutters on a DECtalx
miocisle,

The seli-test contral sequence is &3 follows,

ESC { 5 : P2y
027 08+ 053 058 ¢ 12

The firsl paramatar :5 § t0 specliy the DECGtalk private tast sat.

The P2 parameter specilfies the tesl o be parformed [Table 3-33.

The TEST..POWER parameter (P2 = 1} cauaes DECtalk w0 rerun [ts powerL.p
initialization and tes{ saquencaes. Al DECtalk operating featurea retum 1o the
power-up state; the talaphons is hung up, he usar digtionary is deleted, and &l

loalures are rasat to thair power-up valuess.

The built-in (cznmead) message gives you & quick check of the DECtalk system.
The message includas tha varsion number of the DECtalk firmware.

If you by 1o mur an uanknown test, you will gat a “"bao private™ arrar.
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5.3.3 Device Skytus Raguest (DSER} (Brist Report)
The prief CER contral sequence £ a5 follows,

ESC | 5 M
027 ka1 053 110

If hey maifunctlons are detected, DECtalk raplies with fhe Tﬂlﬁ}wln-ﬁ LEGLSNCE,

ESG [ 0 n
gy Qe M3 1106

K & rmalfuricyon is detacted, DECalk raplles with the toliowring E'El;quEll‘H.‘.E-

ESC | 3 n
@y 481 05 110

Apphcatiors gan use thig briel SR format ik most dases. Decause 8 brial

request doss not resat any of DECtas's intersal eror flags. The following
axtended . DSH lormat |3 usedul whan g malfunction.is detaciad,

=N |
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534 Devica Status Hequest {DSR) (Extendad Report)
The extended ISR contol seguenca is as follows,

ESC [ n
027 Ay 10

If ney malfunctons ara detected, DECtalk raples with one of two equarces.
this Is the first extended DSA sines DECHalk was powersd up (@ rerun”
prwer-up self-test counts as an mllal power-up), DECLalk repies with the
folowlng sequenees

EsD | a ]
Q27 DT 048 110

ESC [ T2 1 ]
02r 091 083 050 049 110

For later requests, DECLalk replles with the following sequences.

ESC [ i} n
027 1 Q48 150

ESC | ? 2 ] ]
027 01 0B3 050 046 1140

If a malunction is detecten, DECtalk senda the following sequences,

ESC [ 3 n
027 D81 051 110

ESC [ 7 P1  ; Pn n
02F 091 o3 vt 088 T 110

Tabla &4 lists P eror codas.

NOTE:  The axtended StaILSs FEGUest SGQUEce resals the error Mags.

L.
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535 Resst to Initial State (RIS) _
Taotaz 5-1 gnd 5-2 shaw how RS gfeciz DECTalk, The RIS escape sequence
is as tollows. :

ESC e
027 o9

This sequence resets DECEIK 15 1B powoer-up state, The character sot selan-
tiors atn resimed o thair defactt valuss and e conformanca tevel iz resat to
lavel 2. - !

All pending. . unspoken text g lost. Al uzar-gatined diclionary gntries are delat-
ed, The telephone |s returned to the on-hook stata. The RIS sagquenca 2Wways
turms on Bosl speach.

L
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5326 Eoft Terminal Reset (DECSTR) _
Table 52 shows how the soft termiral reset affects DECtalk. The DEGSTH
contred sequence |5 as follpws,

ESC [ ! P
Q2T D1 933 Mz

This sequenca resets DECtalk fo its power-up state. Tha user-ioadable diction-
ary and the corformarce level are rof affentad, '

Ficowervar, B8 with AIS, tha charaster set selactions &re returnad b thelr defaalt
statug, all pending, unspoken taxt is k38f anc the telephovie returns to e on-
hook stata,

The DECSTR sequence ahways tumns on host sposch.

537 NVR Conlral {DECNVA)

DECtalk doas not cantain an NVR (rorvolatlie RAMY. However, It undar-
tlanda”™ the KVR contral sequence, sa that the programs that attempt to
ranipulate the MVA will gst the appropriate errr responses. The DECHYE
Seguanca is as follous.

ESC [ PT : P2 1y
D27 081 "' 059 " Qa3 114

Tha P1 narameter salagis the type of operation (0 — raca’l data from mamary, 1
-~ stora deta in Bermong.

The P2 parametar spocifies whizh NYR memary 13 uze W = road write user
memay, 1 — read-onky factory-defaul memacnyg.

Mast parametar combinations In tha control seqquenca lail. The only vaid com-
Bination is the “recall data from defaclt memagry” whan P1 — 0 and P2 = 1. Tha
functicn of this combination is identlcal W the soft reset {DEGSTR).

DECtalk remombers the success v failure stafus of tha last NVR Cparatian
fommand. & dovice status reqguest {DSR) sequEice can chack this stalus,
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#

You can connect DECtalk to the public elaphane system o provide & dial-up
link betvesn remote L5ers on teephones and & compater appheation prosgam.
CECiak zends and receivas |nh:|rrnd'n1:.-h as 4 link hr.atwmrl & ramole user el
thg host computar.

DECiaf communicates with e phone through the voice circults, passing
spokien datdy to e LElomar, DECtatk peases informaticon back o the host
computer as ordirany ASCH characters, and &8 eschipe seguences. The uger

. can cemmuricse with the host computer (through l“JECtaIH} by using the

Touch-Tone meypad, F available.

In the Unitad States end Canada. DECalk has a buill-in takaphode Hie idarfase
that supports tane detection. pulsa and tone [Toueh-Tona) diafing. “wink'
datection, ard a simpla sal! pragress delecion sysiem, Wink detection lets e
host computer delenming bal 2 caber nas nung up mech earker thar is poasi-
blz by uzing orly Umeouts. The wink delection function permitis BECtakk units
te sefvice 2:muich larger voluma of 1elephone dara traffis.

)



CHAPTER B

£.1 TELEPHONE MAMAGEMENT (DT. PHONE)

Thiz mizpfunetion contral sequence tekes ong or More parameters and oon-
trols the attached tefephone and Towch-Tone keypad intarfaga. The
CT..FHOME escape sequenca is as follows.

ESC P D ; & 0 : P31 =z ESC Y% .
027 08O O48 059 GRd Q48 OED " 122 D27 02

The parameters, starting at P2, act as 4 list of telephone commands and are
executed in sequence {from left toe rignt). Takle 6-1 lisks the walid PS
PRTRMETSrs.

The digling commands have & dialer contrg! siring batwaen the z and the string
FErmEnagor.

A singla DT PHONE saquensa can parform several commands. Soma oom-
mands [such as enabla apbeanswel] can take additional paramalars.

Al DT_PHONE commiands relurn 3 sIRIS report 1o the host compliter fn the
fovowing formet. Table 5.2 ksts the valio P3 statua values,

ESC P O : 7 0O : P3 z ESC
027 80 Q4B D89 [RE 048 0O&H  +*- 122 Q27 0OB2

Tekphone keypad characters arg sent as bexl, nol 85Caps SSQUancas.
The F3_PH_ TIMEOUT and HIPH_WINK reply sequences aro el asyn-

chromossly, That is, the reply sequence aay &rive as unreguested input, and
the application program must be ready 10 receive them.

-
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TELEPHOMNE COMMUNICATICNNS

B.1.1 PH_AHEWEH

DECtalk i3 58t up 4o answer iktoming phone calls. The pa:ameter ‘d‘at foliows
the PH._ANSWER cammand parameter indicates e number of rings ko wait
hefore shewariag the telephone. A parametas of B.or 1 means enswar the
talephone aftar the first ring; 2 means snswer after fwo rings, and 5G o

If the tekephaone is off-hook when the Rost serds 8 PH_ AN EWER parameter,
DECtalk hangs up the telephcna mlﬁcmmutn any actre call) before BXEGIAING
the PH AMSWER command. This command also cisables the telephona
kaypac, the timeadt, and fha wink detection tearire.

DECtalk sards two slatus replies o 8 PHoANSWER requast. The first slalus
reply (which 1s sent immadiately) inlorms the host computer that the
OT_PHOME command was corracty raceved. The secont reply (wilch is sant
whan the telephone is ectually answered) informs the host computer that the
kalepiane has acteally besn answansd. .

DECtak stoos waiting 1of incoming .ﬂ.‘-E||5 whenaver he host gomputer sands
PH_HANGLP, PH_TONE_[IAL, PH_PULSE_INAL, RIS, of DECSTR.

5.1.2 PH_HANRGUP

Tnis eomemand hangs up tha mlaphors. The sietus raply is delaysd until the
talaphons is sctually back on-hook {Hsconnactd). The hast coaTipLteT snould
wait for the R3PH_ONHUOCK reply baforg sun-jrrs; ather cammands fo
DiECtak,

This commend dissbles e tekephone kaygad, the timesut, and the wink datee-
i ’rﬂaturﬂ..

i

n e e



GIHARTER 6

B.1.3 PH_KEYPAD

This commane ohables she telephone keypad. The -equest is ignorad iF the
phona is inacive jon-heak); however, DECHIK returns an BA_PH_OHHOOK
Stalus raply. The cammand also disabies tha timeout funchon.

Tha characters recelved fram the keypad took like ordinery ASCIE characters,
IF & typical kaypad, the characters ara Jf2345678O° %, Some keypads have
four extra butionz that generate the cheracters ABOD. Thase bittons are
icnated as fotlows.

A 12 the right of 3
B to the righi of &
G to the right of 9
D o the right of #

6.1.4 PH_NOKEYPAD
This command gisables the telaphones keypad, bul malntaing tha phone con-
nention. This reyuast is ignored If the phane is inactve [on-hookl; however,
DECizlk returns &n A3PH _ONHOOK stalus rephy. The command also dis-
dbles the timeout fenctiom.

6.1.5 FH_STOEPAD

Thiss corrtnard enables the talephone keypad, Jusl liks the PH KEYPAD som-
mand, axcept that it Ris0 @nables 4 special auoetop mada. While in this moca,
DEC.alk simulatss ''stop speaking’” and 'disable speaking” commands bafora
the key coce (eharacter) is senl 1o tha host computer. DECtalk stops Bpeaking
8% 3000 83 possible: the rending speach is discarded

Contral sequences buflfared in the communication channal betweeh the host
Semputer [user program) and DECtak sre processsd, but no text will e spo-
waf until DECtalk recelves the “enable speaking ™ commana. If 2 Program uses
phl;:-rb[:mh:: Moy, axtra care ahodld ba akan to recover from a 'disabis speakx
“ing” cammand -::Iurlhg phoremig fext transmissian.
LR S, - .

'?’::ru an dizable the H.JIGEIZL'IIJ meda without disabiing the keyoad by zending a
FH KEYPAD saquence.

WUTE: The PH_STOPRAD command Jg ignored if DECIalk iz oprraling 25 8
levied T davice. [Sae Chapler 5.}

m
8]



TELEPHCONE COMMUMICATIOINS

B6.1.6 F’H_'I'!F.I'I EQHT .

This command. slerts (or restarts) an Internal DECtatk Fmer. If the user does
not press a telephone keyped button within the timeout Intarvah
RA_PH_TIAEDUT status is returned (Table §-2).

The api::lic:ﬂ._tlén program shoukd sat PH_KEYPAD on betpre sending a
PH_TIMEDUT command; otherwiss. tha user canact respond to DECtalk
requasts forinput.

The paramatar {P4) foliowing PH_TIIEQUT is the timeaoutl vaive. that g, the
numbar of Sptonds bo wail for a responss from the caber. A paremeter of 0
cancels any active imeouts. Aftar g imeout, th timar 1 s10pped. The applice-
tion program must send 8 new PH_TIMEGUT cormmand 1o restart e fimer.

Timagum are tha anly cosivve way 10 detect hat the caller has hung up the
tetpphing, atthoudh tha wink detector can detenmime thic sarkar in fany Cases

§.1.7 FPH.TONE_DIAL and PH_PULSE_DIAL

DECialk can dial an oulgoing call by using these twa commanrs. 1f DECtalk is
conractad &8 & Touch-Tone pubiic tzlaphong network, them use iha
FE_TON E_Oa L. paranmrar ﬂthnrmaa utd PH_PULSE_ _Dial.
PHL. F'LiIL,.:aF_DIAL warks like & rotary prhuae e,

If tre tebephone is on-hook when the st computes sends a dizling command,
DECislk pica up the talaphana. I tne Brst character oF the digling siring is oo
2 W, then thw host COmputer insens & sisndard 2-second delay.

Tna rext batween tha coimmand tenminator £ and the E5C % sequatice 16 1he
numher to.dial. For the Touch-Tone cialing system, tht cheraclers
01 23456789 #ABCDIAWXTE are recognized. For tha intsreptaed puise dialing
systarm, the charactars O 23456TRAWNTR are recogrized, {Alss See Tabe
A-4

The charactr * insarts & f-second delay ntoe the digling stream. DECtalk
pauses duriag the dialing sequence every time it finds a ! charactar.

Cn some telgphone systems, a uses can woess g switch hook 0 transfar calls
or stherwisd irterrupt & phona cali. Thes signs! is caled a2 switch-fiook flash.
The » charagler inserts 3 0.25-second switch-hook flagh sigral into the fallng
atream. You San use SUccaasive S charactars to ganeraks ionger fashes.

[
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With Touch-Tone dialing, the characless ABCD ganerata the exira four lones af
the military handset. & is the characles to the tight of the 3; B is the character
beiow i1, and &2 on.

The character T switchas DECiaIk 13 tona dialing mode; whils the character P
switchas DECial¢ 1o inermpted pulse diaking mode,

The charactar W is usaed 10 wat lor dial ione. You car place a maximurm waiting
peidd valis, in seconds, gler 1he W oy enclosing the number i o o chiarac-
ters. Tho W range iz from 19 to 120 seconds. The following conditions apply.

. H herg is o - charectar after the W, (har 2 30-saeond default period .5
nsed,

2. If tha user-spectiod time is less then 10 sacoads, Mo W is est et 10
ERCOnd .

3. I tha uvsar-spacified time ig greater than 120 seconds, the W |3 set at 120
FE0NdE.

4. If a dial fore s detected cuting this walting perlod, DECtalk proceads with
dialing. If & lal t2ne is rot detacted, the dialing sequance lails with a * pad
dizl tona'" stahs

Tha charactsr X parfarms call progress detaction. Tha maximum waiting tima
for cail prograzs datection ¢an be specifiod by 8 veive placed between the « =
characters (a5 in tha W comrand,

Tha ¥ default pericd is 30 seconds; the range is from 10 w 120 seconds,

Gd
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TELEPHOMNE COMMLUINICATIONS

£.1.8 PH_WIHK

Thiz comewand ensblas the wink detection featare, If & wnpk (3 iine gurrent
interruptian} is detacted on tha line, a Aa__PH_WINK statis rmport is samt to e
host compater. The somemand is ymored if the teiechans is inactiva {on-hook).

On ot tElephone exchangas, one or mora winks wili ba genaralted waen a
cailar harge up on DEC1alk, Winks crn ba uaad O clear a call. A imaout muss
aiso o used, to desl with situations whare the wink is not available, The
command is agrored if the DECtalk oparstes a5 a leval 1 device, (See Chapter
3]

The wink detectar may see & false wink, caused Sy transents on the talaphone
lina. i tha wink detacter is enabled mmediaiety aftar the telephond is takan aif-
hook. The wink detector shaukd be erabled 8 faw seconds after pica-us. The
sEsiast way 1o accomplish this is to ensble the wink detacter afer the indal
greatng message s spoken.

B.1.9 PH_HOWINK :

This cemsand disables the wink detection feature. s ignored iF e tetephone
Iz inactive fon-hook}. Tha commeand is ignored il DEGtalk operates as a lavel |
deyles. (Sae Chapter 5.)

6.1.10 Examples of Telaphane Commimication Seasions
The following figures show bypical mmmunlf;m:-n ses5ions beteaen a host
apmputer &nid a wsar,

Fiqura 8-1 shiows a phone call session, including a tirnedcut saguenca initated
becausa 3 caar was disconmactad.

Figura 62 |5 a successtul digloit sassion with a user belng conmected 10 the
host computer.

Figure B-3'is & busyout session whare th& telephohe ig bugy while the host
computer s wrying to calbl '

Figure Eﬂ’shnws B dialgut sBssion whan tha talephons 15 not answerad.

Bh
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TELEFHONE COMMURICATIONS

If & bit is set, OECHK. sends a carriage retuvn after sending the &ssockaiod
keypad chesacter. | any bl is soat, DECRalk sands a camlage retumn after is
aECAPa Setuence replles, [The carrage rewrn Toilows tha ESC 5 atring tarmi-
nadar.) Mey oparstifg systems Tansiate the carrigge return to a carriage
return and: [ne feed. Tha T _MASK ascepe sequence is as fallows.

ESC P 0 - ; B- 3 P} ;- P& z ESC
027 030 M3 059 058 051 058 ** D59 122 027 D092

The P3 paramatar js bit-encoded. Speciied v2luas have assotialed characters
(Table B3}, IT you specity a valuo, DECtaK sends a carrlage retumn giter the
Essn:iatsn:[ charactor (when a user gresses thal Keyl.

The P4 parameter i3 the level 2 device function. it ci:mknla tha intarpretaticon of
the P3 parameter a5 foilows.

If B4 is: [}, then P3 is a mew kaypad mask.
If P4is7, then F3is a b'rt.aiut 1o ba S incthe Keypad mask,
If P4 iz 2, then P3 s & 06 set B0 ba claared intha keypad mask,

Far emmﬁk—::. 10 have DECHak traat the # and * charactars 25 responsa larmi-
rators (bt nok the digits), & program woald send the [Dllonwing seduanica.

E3C P ; B 3 ; 3% B T 2 @ ESC 4
027 080 059 058 057 059 051 M8 055 080 122 027 092

{3072 — 1024 + 204H)

If tha parscn caling the application presses 1234 folowed Dy 8-kevpad timsa-
aul, DECHalk wouit send the follgwing.

123 # «mamiage returme-

ESC P | 7 4] ; 2 z ESC *  ~reAriace rgtume
27 080 059 055 043 058 050 122 Q27 0E2

71



CHAPFTER B

Thes aliows the applkeation program o wse standard fine-oriented pua rou-
tines; rather than charecter-orented routlnes. If you spechy @ P23 perameter 0
with DT._hAGK, DECalk will not send 4 carriage return after keypad charac-
tars or e9caps SequUenGes.

NOTE DECtalk will gerd 2 gemigga ratum alter all sequences, including
réspanses o non-GECISk-spacifl secpiances sooh as davice stalus raguest.

At powear-op, o keypad mask is sat o all Os o all 1s. dapanding o1 he
position of DIP switch SWS on the BECt modulo. (Sea Appondi B

DT.. MAZK simplifles application devekzpment when DECtalk is connected o0 &
host compuier via & packetswitched network or @ network using e SHA
{systems metwark srchitecture) protmcol. These networks have a significant
ovarbasd associated wilh each messege, 55 sending a g of taxt (everal
charactiers) is more economical then sending g singie charscier.

CT_MASK 5 glsc uselul when DECialk is connected o an oparating systam
thal prefors to communicats ling-by-tine, rathar than charactor-Dy-charactar.
For example, when DT _MASK |5 on, you can use BASIC's INFUT LIME com-
mand Lo read 1ext from DECtalk,

¥a
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DECialk PHONEMIC INPUT

This chapter describes e shonemics ([English saund svstem} usad in DECalk
angd the ways to contrpd DECIaK™s pronunciation.

T.1 PHONEMIC TRAMSORIFTION

Most users do Aot nead to now anything about DECtalk phoramics input.
Howewvar, to understant how the DECtalk syatem works and 1o make DECtalk
sorrecily protoenca any English word, you need o krow something about
Speach sounds and kow to represent them an a keybeard. Because speling n
English does nod always show axacy how wards sre prorounced, dictionaries
uze symbols to show how warde really sound. Sematimes thase syrbols are
the same 35 letters used In speding. & word wiitton tha way i is pranounced is
sail o ba witten in phonamic bransoription,

72 PRONUNCIATION ERRORS
When DECiaik says a word or ghrase incorrectiy, you may nead 0 usa phona-
mic Input to gat the dasired pronunziation. The following list suggests fhe most

_COmmon types of errors that DECaik makeg, and ithe besl corregtive 2olion.

1. DEClalk misproaoutces & proger name.
Lea lacocna
Corrective acton: Convert ta phonamig form.
Lea [ayaxk cwkax]

Oramisspall in & clever way.

Td
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NECtalk PHOMEMIC yFLIT

DECtakh MiSpronounices B acranym.

Ther LIN Buibding

Conectyve acton, Fespel with spaces bebwesn the Iet‘le-rs..
Un

v use phonenics.

[y 'ahn’|

DECtalk mispronouneas an Lntamitiar weird.

urficulatory

tnrre;:ﬁvﬂ actign: Cofwen to phonemsic form.
[aartihwyaslas "]

DECtatk mishandies a letter string coitaning nonaiphebetic Characters.

syshaystem
vaxy ol

CGowrectiva action: Aosped with nserted spaces.

SY3 5 Sysiem
vax ¥ 30

Or conyart to phanemes e,

[sihs d aairs ayn §'ihgtaxm]
fraeka a'ehven finify]
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DECtalk guessess wrong for an ambiguously promounned woir,

The insarf
Ge: the lead aut.

Lorroctiva achon: Request alternate proqunciaton Dy using parenthasis
notaticn.

The linsert
Get the Jlead out,

O canvert o phonemic torm.

Tha [itrwsrrt]
fg'eml dhax N'ehd awt]

DECHalk Lges the wrang syntactie classiication of g preposition partica.

He takes o tough jobs.
{"He does tough jobs" varsus "He accopts qraft when on wugh [ohe, )

Corrective aotion: Add 8 slrass chonama whaen nasdad.
He takes [Jan tough inbe.
Cr convert b2 phonemic Form,

He takes ["aan] tough johs.

- DEGEalk uses the wrong phrasing,

Foilowing a long gasp shouts wara heard.

Correstive action: Add commes or verh-phrass introducar phonemos
vehare naeded.

Foilowirg a bong gasp, shouts were haard,

L B e T s e e
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7.3 INTRODUCTION TO PHONEMIC THEGRY

At one timé long ago. English was proanounced as it was spetled, with esch
letter {or pair of leitars) represanting ore sound, of phosems, Beceuse of
historicrl apund changes [such as the oropping of sounds like tha "gh'' ol
“pought™y And werd dorrowing from other lepguages. English prorunciation
ruies have becoma complex and include many excaptons.

Far exampig, “of " iz pronounced with 8 v sound, while alt othar EngHsh words
spadled with f* are proneunced with an £ souhd. The vowal Digraos “ga" can
be pronounced in at least & hatf-dozen ways, as ileetrated by the sounds in the
words “‘cheésp'' “heag,” “earth,” and “idea® The aHers Cth' can be pro-
nownced with & voiceless phtmerma, a6 in “Hhin'; or with @ welcad phonera, a8
In ~ihe': oribe “th' can regresent e ¢ phoneme followed by the b phonemein
compound worgs auch as W pothole. '

Some words have two prorunciations, for example, “read.” Corrsct pronuncia-
tion of 8 seantense such as Wil you Fead the book or have you read it
piready?” requiras an wndersianding of the meaning of the seniance - a task
beyvand DECtalk's ablity. Thevefore, DECIslk speaks words welh alterrabe
pronunciations by choosing the-more frequanty used prosunciabion.

YU can et tho allernate pronunciation in sevaral wiys.
= By migapailng the word: "red" for “read”
» By phonemic speling: [rehd]

» By walpg the atermativa. pronuncidgtion symbol 3], a5 described in Sectkon
7E.10 For expmpla, “Ha fread this sook yesterdey.”

Stress is an imporlant park of phonaric repressniation, Stress atone distln-
guishes the twe diffgrent pronunciations of woras ke “insert,”

£ngllsh words pseally have ong syllable thal i3 spoken with more strass than
the othar eytlablas it the word, Yous oan indicate this prisnary stress 1o DEGtalk
oy pts-:ing; the phonemic symbal ['] bafora the vowel, The |77 symbol i
described in Sectlon T.8.1.



CHAFTER ¥ -

For exampla, the word "Insert™ can be spoken ag a noun
"lnsart'’ - [-'JI'HIE.I'I'I"!

and 85 a verb
“insmat” = [1linsert — fihns' el

Considaring the comalexity of Englsh pronenaigtion rubas and tha aembear of
EXCELUONS. it i5 mot surpnsing that DECtalk sametimes makes pronunciation
errors, Wour can adjust DECralk's pronunceation throwgh & large humbar of
symbals, descilbad in the rest of this chaptar.

7.4 PHONEMES

A phoname i3 the smalles: unit of speech that disticguishes cne word fram
another. Of 6l the sounds that human beings can produsce, relatively few are
sigrificant in any one language. Only sbout 40 different tound types (prnoe
neres) arm uged i~ General Amagsean English.

The phonermes of English are not pronounced tha same by every speakar. We
all know pecobs who pronoungs some wores diferently from the way we da,
yEL we understand them. The differences rmay ocour because we come from
different partz of the counry. Because of thasa varfetinons, there is na such
thing as a universal standasd pronuncisiion of English. DECtalk attemps to
rimic a midwestern [Morthen Milwaokag) dialact,

Because DECHalk pronounces & phenema in a standard rule-govemed way, 1t
5 not poszible to imitate all other English dislacts {akhough you can approxi-
raate some dialectal diferences by phonermic spaliing),

The foliowing seclions describa the vawel and consanart phonemes, stross
and synactic aymbaols, and optenal direst control of intonation or singing,

TG
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CECta's FHONEMIG INPUT

7.5 ‘.I'EI"'HﬁL AMD CONSONANT PHONEMES -

Lingulats have idankfied about 17 vowel phoremes and 24 consanart phio-
nemes far American Englsh. Figure 7-1 shows e vowed phomemas and e
pasitions of the tong.e when making the vowsl saunds. Tongue position (kgh
VvACSUS It in the mouth, and frort versus back of tha mouth} comeates wih
thy freguencikes of the twa owest netwal resonances of the wotal irac. The
lowest resgnance frequency, or Fret Tormand. 15 synibollzed by P in the figurs,
and the sesond formant by F2. I:‘.unsmurt phonemes ae sHown At the bokam
of Figura 741 with thair placas of rrmlﬁr ﬂru{:mat::-ry cnnsmm::-nﬁ and «tha mIAn-
nara of f:-n'run_] the constritions.

. : um'el-.' & ;
ERUNT |3 -Lfizbl) oo oo FACK |32 G0N
T E i . . w1
i ] 0 . " I
SF1 L H | 1 !
£y o ) oy
Wi . .
: (T ax P i
- 5 Yy
: ) AR .
ZF1 HIGH) ) B
P U5 THE I'.IIF‘HTH_:'F. i E o iy LY T
FULS Ve Byt e CRkSom s W0ms: -FA R Enl
CLINSDA AN TS .
LOopIm,  GEw1AI .u-.-nm- FalaTal . WEFIAR  GEOFTAL
&k v :

MASELE
TR TIPS |
AFTEEATES

GLITFS

LI

Figure 7-1 Phorgmres Classitiacd by Thelt Fagillon In twa Mowth Cavity
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CHAFTER T

Table 7-1 lists tha vowal phonemas and Tabla 7-7 lists the consonart pho-
nemes. The DECiaIk symbols usod for sach phoneme are identifleo oy & key
word with the ralevant phonemic sound in itakic.
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CECLlelR PROMNERIG W PLIT

In mary c32es, phonemes are indeeated by two leters, mstead of special
characdess ‘or diacrilc syimbols -thaet often appess in dicticnaries,  DECLak
rEqQuires 8 case-insgnsitve represantation uppercase and iowercese are

-acgeptable). The leitir pairs hava bean dasignad so thet it is ndt neceseary (o

put A space Detwsen phonsmes of & word. I {act, the Space ndicates word
boendaries. TECalk car parsa input phanamic etkar aagquancas uo densrimirg
ihE Ll PH{H‘IEIIM-E&IIFUEHI:E irs &l Casos,

Fhonemes gre anclosad n sguare brackets instead of between the more radi-
tignal f gymbol, Tha [ and | charasters mark the beginmng and end of phonemic
made cleary with digtinatively ditferant symoocts. The input format L5 not sirictly
phanemic Because it &fso parmits wau oenter canpin sophones (veriznts of a
phomema), making Me rapresemration closer 12 8 baec phonatic franscristicon.

1



CHAPTER T

7.5.1 Phonemit Correction the Easy Way

Most users will want fo leam the phonemic code. Floweysr, you can also
consult cne of the dictionares described in Appandlx E 1o tetermine the pho-
ramic pronunclation tor a word thel DECtalk gats wirong, You can convarl tha
wiord 1o the DECTENK phonem:c cods by using the tebie in Appendlx E.

For axamps, agoording 1o the Merlam-Webster Dictionany, the pronenciatlon
of the wore - Mozar' is

WMot sarty,

Consuiting Tatha E-1 of Appendix’ E, you can convert thie fFanscrigtion to the
OECHIL phomen:c Sirimg

[ owertsagst]

752 Automatic Phonemic Subatitution Tor a

Mispronounced Weord
Every lims DECtalk mispronounces a word ik rinning teat, your host computar
could be programmed to regiace the text string ("Mazart') with g phonemic
sulng Enrowtsaac]).

Howewer, If the numibar of words raquiring phonemic franslation in an applice-
ticam is smgll funcar sbowt @00). it might be simpler to downlozd a user fiotion-
ary ta DECtAlk and de1 DECalk partanr the raplacement automaticaliy. A sarm-
ple user dictionary ia shown balow.

Latters Phaghemes
Weozart m'owtsAart
kxgo ' W]

Tou can download the dictiohary o DEChalk with the folowling commands.

ESG P 0 ; 4 o ; r Mozart mowtsaart ESC 4
ESC P 0 ; 4 D : # dogo 'aog awt ESC Y
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DECHalk FHOIM EREEC 1 REPLET

NOTE:  Keslp your usear dictionary: 63 8 fie on the hast computer bacause the
eictionary must be downioddad every Hme you pewer up DECRK. For more
Information an. user dictionary craglicn and downkaeding proceduns. See Soc-
fion 5.8,

The whil@. spaces between the corfipehants of thes coimmand e thare- for
ciarity. Do fiot type Soeces ik yoir acisdl command, except at tha position
Indkeating e segaration baowean ffe.word and its phonemic repragantation.
Once downipsded, the dictionary oversrldes the standerd DECta dictlonary or
letter-to-soupd rulss thar woukt othenwsse handbe these words. :

DECtaM will speak te plura form of 8 word in the user dickonary by siripping
off tha ~5” and consulting-the dictionary for & match to-the remaming roos,

Bimilady, DEGHlk vl recmove many cnmon suffives such as V-ing'’ and
“-bd” by Tulgrand compaee e root with antrias in tha Leer dictionary. Wirh thie

Fungtian, you do.Rot n&ed o pla-:a gl of tha-dorkwed forms of 'ruc-rdq i the weser
uh:m:-nary

Wou snnuld ke pwvare of sorma pittals when usig the dH: tonary. Placing a word
in the dictanary coud cause a simltar word 1o be misproncurces. For axample.
if you piaee or'' in the dictionary, DECHRIK might decamposa B word 2lch as
“ophy™ as on” ples Ay and mis pronounce the word Theonly way 10 co*rect
thizs problem 15 to &dd “onky'' to the wser dictionary. It i difflcuit 0 foreses
thesa casas, but they are relativaly rare.

7.53 Vawels

Tha vowet phonemes of Enghst-ara listed in Table 7-1. Whie DECialk recog.
nizes 17 vowsl phoneniey; thase vowels | cap sometimes shands shihty when
surroundes iy carkin phnmames Thesa verignts arg diScuised @ Saction
7.5.4. .

7.5.4 vYousl Alophones

The varlantd of @ phonema are called afophenes. For example, a vawal such
as ihe [ly] in “bea” sounds skghily differant winen followad by [r] as ir “beer,”
Segtions 7.5.4.1 through 7.5.4.3 descrige soma sllophonas.

R



CHAPTER T

7.54.1 AHophones for R-Colored Vowels - The vawels in words suich as
“heer “bear.’ “har,” “bore,” and “popr’ are difersnt from the avaiable
vowel phonermes: in GECTalk. They require special voswel-r aHophones, which
ara listed In Tahla 7-1.

7.5.4.2 Schwa Allophone - Ancthar problem is with the unstressed reducad
wolisl called V'schwa in English. The vowei appears inowords such a5 “sbout”
and “kizsgs." In “kizses,” the vowel is produced with a higher rongue positicn,
symbolizad oy the vowel allophona [ix] in Tablg 7-1. You tan choose betwesan
jax] and {ix] by noting 1he characterietics nf the Adlacent phonemes, but llsten-
eng to the words wil! resull In tha bast choize.

7.5.43 Zyllable Consonents — The final syllable in words scch as butter,'”
“bottle,” and “button” iz usuaily symbolized in a dictionary as cansisting of a
short vowel followed by @ consonant, For betbar sounding synthesis, DECtalk
ses a sat of sylablc cansenamts, [rr], [2l], and fen] of Table 7-1. that are
realized without the ahorl schwa. Syllabic “r sharas the same symbal as the
phanema [rr] in 8 word such as “hird,” but this kBads @ no confuslon inside
RECtalk.

The {a2m] allaphans vead in an earksd varsion of DECtalk no lorger exists and
must ba replaced by the wo-phoheme sequence [axm] as in the word “bot-
fom’’ = [b'aataxm].

In sk mituations, you ¢ not need to he concernad abayt allophonas becauss
thé vowel phonemes in Table 7-1 will ba automatically copverted inta the
appropriate alloghones by DECtalk rutes, Far the sophisticated user, sliophane
sedection can be induced or bleckar by using the syllable boundary phoname
Fl ard the rula-blocking phoneme [~} {Sections 7.8.7 and 7.5.6.5), or by
msarting eidophona symbole in the phonarsic spelling.
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.55 Gnn;unanti

Tie Symbois 1hat repragent mrlﬂ':lrlﬂ‘.l'"tb ara !-trmgm’rnn.u.am {Taple 7-23. in two
cases, fha}iond {yx]; the tvo-letler sequence ensured wnambiguous parsing
because the letters "R and "y arg parts of some vowel syrnboiz,

DECtel spoaks.an Englleh dialect thas does nod distinguich botween Yeoed
and woicelebs w, 80 words bke "which. end Mwitch' ara propounced alike as
Fer'ibozn].

The lstter g can be proncunced in teo ways, [nwonds fike gitt,” the cenéo-
nam phorene [gh is used. In words Fke gin,' the phoname [ is used.

The letter seguance 'th' can ba groncunced with a voicslsss sound [th] as in
“twn'' orowith & voiced sound [dk] as in “this”

Tha';'y] phoneaine wsed inoan carter vergion of DECtalk has basn replaced by
#ie fyx] phoname (as it the word “yet'' = [yx'akbt]).

7.56 Consonant Allophones
Tha consoviants |1, fd), [r], and {1} may be repiaced oy specsl allophonas under
cediain mngj-tlnnq Thash E|||I:lr.l-!|':rJ"-E|-5 m"a- listad 1 Table F-2,

T.5.48.1 E&mai Figg - Tha {t] and "dfi phonames are ohien 'arllauad by 8 very
brigf tongde e allophona . [dx} whan the consonart phonems Bppesrs
betweaen twe vowals @d the secand vowel |3 unsireseed. DEG.anr. rulas inge]
this aliaphdrs in ﬂppmprlatﬂ sitanticrs,

?.5'.5.2 m’uml-T - Tna [f3 ,':-hr_-rhamE- mzy be replacad by a qioltairzed ftx]
glophona, especialy in word-final position if the next word beging anth a
sorGrant consonand. DECHER ruiss iveer. the akophone where apHtorisla.

7.56.3 Pgswvocalic-R ~ The ] that a-p-p-ﬁa::s afeer 8 vowal is ot 2s con-
gtricted 83 5 word-nitiat [r]. DECtalk atomaticatly selects this somewhat vatar-
izad aliophone jFe] oF an r-coored oy where appropriata.

21
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7.56.34 Posivecalic « The [I] that appaars after 3 vowel may sound different
fram tha {I] in cther contests. For some speakers, the tongua o may not even
reach the rogf of the mouth. This postvocalic alophore (I is automatically
gelectad by DECtalk,

7.56.5 Glotal Siop - The giottal gtop [q) 15 used in some siuatlons 3 indi-
GElR 3 word boundary, espackily when the next word beqgins with a vowe:,
Qveruse ol this symbol can lead o a stilted styte of speaking.

f.2.8.6 - Controlling Allaphone Selaction - DECtalk automatcally insants cer-
taln other allophones for [k], [g], #nd [n=] when apbrofriate. DEClalk also
selects the prevolced and voiceless Lhaspirated sliophones of [b], [d], &ne [g].
foul gannot agoess those alaphones.,

If DECHalk daes not selact cna of the allophones of Teble ¥-2, you can insert
e allophone symbol directly in a phonemic represantation of e word o
questian, :

If CEClalk uges ona of these allophanas inappropeiataly, place the nale-tksok-
ing phonene |~] betase the phoneme in question to block application of alf
atophonic substitution: rukes. For exampla, o gay “battar witowt a flap being
substituted for the (1], entar tha phonemic sring [B'ae—4rr].

T.5.7 Silence Phonema [_]
DECtalk automatically Inserts a silence (brigl pause) whenever punetustion
APPedrs in ihe taxt. The phoneme sience symbol ] is reeful for contralling
eitence whilz in phanemiz mode. Silences and olher pauses are descrited in
moee detail in Sectian 7.7.1,

f8 STRESE AMD SYNTACTIC SYMBOLS

Coftect spaech i more than simply strimging tagether a seriss of words or
phronerses. Tha meanitg of a santenge Iz carried by the words, pius rhythm,
stracsg, and intunaton (pitch change). You recogize a quastion by the rising
intaration oF the vaics, while a statement is usually accompanied oy falling
Intenation. A speakor can give cRAain words in a sentence more importance by
adding stress {loudness and teng:h) 1o them, Pieh oftan reveals the smotiongt
statz of the spaaker. For effective communication, you reed to cansider thase
Bxpreseve featufes as wall as the sagmaentsl fealures of speach.

ap
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DECLatk PHOMER IS IMFUT

As ahy gaod actor knows, punciiation alone is not emoligh.to indicate ihe full
magzning of & sentence. Bnoma fing polnts of expréssion cannet e ndicaned by
weng phanemic. syinbols. Full comtrat of the axpression of B safanda is gained

by directly changira the duration and pitch of words and phrasas. Thasa dircct

contres techriguas are dlacussed =0 Section 7.7.1. -

DECIak uses stress and syntscie symbols 10 contral espects-of rhythm,
stress. and intonation petierns. These symbols inchude punciuation marke
spch HE cOMMAas, pariods, and axclumaticn marks. Punciuation marke Are
recognized by DECslk as indieating spaclal phrasing raculrements. Tha fal-
lowing sectons and Table 7-3 show how. 1o improve the phresas in DECTaik
soEesh.
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T.6.1 Primary Strass 7]

All content wards af English (nouns, verbs, adjectives, and adverbs) cantain
one primary stressed syliabia. DECtalk represents simdry sires3 on a syllable
with an apostrophe [ pirced bators the stressed yowsl phareme of the word
as in the foliowing sxample.

[aatitrr].
Mo stress, fal Intonation, 100 raoid,}

{bant'rr]-
(Strese on wrong syilable — “hutter.)

&' akdrr].
GORTECE Strass — “huer.')

You can also place tha prir:'iElr;-' sireas S'j'r'r}l.'l::ri batwaen words, i whizh casze i
madities the naxt word. For example, in e sentance '"Ha rang up the =ale,”
DECtalk tremts 'up” as a preposition [without siress} instead of a particle.
“Up" Iz correctly siressad f you write the sentence as

He rang {'Jup e sala,

NGTE: There can be no space behwean 2 sirass ang Spmiachc phonarme Sor
ekdepe. [ and ihe fofowimg waong,

2H
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7.52 Secondary Struss il :

Lise the mnndﬂr; strass - symicol 11 to indicale 3 degree of stregs Lhat is
notwean-primary streas and unstresssd, SeCondary 3Tess is aoorophiste in the
fljll"‘mng CRHEE. :

.* Te:: hugql.'.:_:rn‘ the neuc* atrmat wlbqbie u’r poiysyltabic words, such as
“demomstration.”

1 Ehmaxastreysiasn).
= O sgeandd parts of sompound NG, @ pitsheaar”
{pluhsn# o).

» In gomb pronsans, suck s U1 and we

DECElk realizes secondary stracs by khgihaning the vowal goaynd mora than
unstresaed (but ess than pimary Stess) A pitch rise may alge oour o0 8in
2arly secongary sireas. In most cases, wou con leave oul the goconCany stress
EYMBE.

© B8
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6.3 Emphatic Strass [] .

Yo can placa the emphake stress symbal [7] befare any vawel to give empke-

gz to thal tyllable of the word. Good readers of English text anderstand tnhe

message of tha sentence well angugh o pick ow the most important word and

emphasize . DECtalk meraly pronounces words: it does nof Understand the
I sertencas it iz saying. DECHIK canmol place smphesis on words to give a
' completaly dilferant meaning to e sentence unless you use the armphatic

slress symbol. Hero is an examole.

Dannis Ioves Mary.
(L sual rsutral pronunciation.)

[c"ehnihs] Iowvas Mary or [*'] Dennis ovas Wary.
{Llanniz - aot Frank - doves Mary.)

Dannis lovas [ ahriy] or Denniz loves ['Mary.
iDennis loves Adary - not i)

The exctarsation paint has me similar sifect ontha linal stress of & santence,

Hang

Sl
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J6,.4 Unstressed Syllables
The Englsh languags. containg a sat of words that are always unstraaaed,
walled 3|,—m;§::;£c Fontion words. Thig el includes the fokowing words.

Preposifichs (o0, Gver)
Comunctions [and. Bt

- Deteithiners (the, 9ome) -
Auxiliary verbs bg, Nes]
Fronowns (har, myself)
Clauae introducears (whict, thath

Thase words have no siress symbola in thaie diclionary entrizs. if i3 somanmas
nacassary to emphasize a funston ward that |s stomed in DECtalk's dictionary
without sress. You can do this by including & pramary stress symbol or @
pmphatic Stress symbol i e phonemic ranscription a2 in. the folowing
axampla. ' oo o

Ha wertt Fovwrr] the tence. .nat undar it

ar

He. 'HI.‘;T'II'['-]EI'J-EF the fangs; not urdar f.

1
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T.B.53 PFHch Cantrel [T, [\, [N]

DECialk containg buit-in fules to daterming the pltch contour of & Sentencd.
Whila these rHes are correct most of tne fime, you can overrnide tham by
plecing tha pitch rige |[], pitch fali [y], and pitch rier and fall [4] symbols belors
salected words (or vowels o you want finar control).

Tha [ and [v] symbals must altemate, and fe Hist symbal must he a rige.
Mol that you can place both a rise and @ fall on tha same syllabla by using [ /).
You can hear \he diffarence by trying the followeng two santances.

li's a mad mad mad mad world,
If'a a [fmad [WImead [femad [S]mad [ ]warld.

TA.6 Word Boundpry : :

Aty whitespaca character [space, tabh of carriage rﬂtum] intha faxt indicates a
word bouricary, DECialk uses ward boundary symbols to salact the ward-
beginnmng of word-ending aellophone of g phoneme.

Spme host computors autornatically inser a carmiage return into lings that era
oo Iong (and would go off the edge of the screen or paper], This may causa
DECHalk to gronnunce tex: mcorractly il & carrizge return occurs in the middla
of & word. You can prevent this problstn by breaking long sentences with a
carriage return At 8n BEpprOpriae placa.

7.6.7 Syllable Boundary [-}

DECHalK uzas a 58t ofrulas to detarming where words broak into syllables, sp
cONSORants Within words are ausignad o thelr correct syllable. Uses tha syllabla
boundary symbol [-] f tell DECtalk where tn 53sign the consonants within
ambigucus words. (Tnls type of arror rarely happens in DECLE),

Example: aration

|ow-reyshaxn] {DECtalk made am incormect Guass.)
{owr ayshaxn] (Comect.)
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1.6.8 !'-Inrphmm Boundary [*]
English m:-rds aro tagde up of meaningbui wnits cﬂjlm:! mn:u*p.l‘mwﬂﬁ For exarmi-

ple, vapell”. has anly one morpheme, while "misspeling” is mada up of ase:

s, sr::rll."ar{!‘ rig. "

I sl Eﬂﬁlﬁ rha pru-nunuahcrn of a word doas not. da-j:-and of oI pRenng
boundaries ' Thate are ascepbons, howevers, inowhich case the morpneme
beundary symbal B ean bo used 1o fores the corract prorenelation. For exam-
ple, “misspaling” should be prorcunced with, 8 double 5. Adding the mor-
phama bowidary symbol lmproves the prenunciatan of the word,

reviss-eilng.

mixspehlinnz (taxl 1o phonene trarslaion by DECtalk)
fTha single 5" is [00 SRoMLE -

[mixs sp'ehkxne]
.. (Batter.)

7.6.9 Compound Moun [#] _ _ :
Compound words. such as * rusheRour,” should be spoken with d8ss stress oh
the 2econd word. Aiso, words that ware once compounds, such g5 “Sideache,”
require dacgmposition far correct prorunciation.

DECtak's dictionary Includes an extensive list of compowtd words. You can
use tha cothpound noun symbol [#] to correc pompoewnds that are not n the
dictianary.: Far example, for “'gidedshe,” typa the foilowlng phoremic
trapsenption,

[s'avd# ayk].
Using 8 hyphan in compownd viords, for examphg, Crush-tour tratfic,” prodoc-

&4 tha gormact pronunciatien most of the bma. You mrﬂl-,r el W [7] and T4
phonasig s:.-mt:uuLi
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F.6.10 EBagining of Verk Phrass [)] '

Moderataly 1omg deslarative sentencas ara usually spoken as it thay contaln
twrg units: & noun phrase and a verh phraze. There i3 1o pausa betwean these
twa phrases, but there i= a slowing down at tha boundary, and he pitsh tends
ta falt and then rise. DECialk searches for this syntactic boundary to change
prch. However, the rarity or ambigiety of some verbs can cawse confusion.

The old mar in the chair waa rocking siowdy. -
{Corract verk phrage datactacd )

The old man in the ghair gat recking showdy.
Merh pirase not cetectad: pure mechanical analysis of
the seaterce does nat show where sat” belonps.)

The aid man Inne chair [15'3et] rocking slowly.
[(Phonemic correchon.)

The rght parenthesis [} symbel is useful where a separation is nesded
betwesn phiasas but a comma is too strong. For example, you can use [)] to
indicate & dangling prepositional phraza.

Gne Rl the man with the umbrella.
{Tha man carnigs tha umbralla,)

She hit the man [J] with the umbsallg,
(sha uses the umbralla.)

The [1} symbol has & second functiaa: it can indicate ailemale prorungiations of
homographs. Homographs are words that @re spelied the sama byt pro-
neunced ditterently. For example. the word “insert” is elther 3 noun or a verh,
AL @ noun, it ts pronounced [FihnsrA] and as a varb it is pronounced {ibrsrr]
DECtalk typically defauilts to the mora frequamt prenutciabon; If DECIalk pro-
nounCeEs “insert” as a verb, and you reed the othear pronunciation, simpfy place
the | symbal in frant of the ward,
The experienced secratary inserts more Hnserts par haur.

Appendlx {1 lists 1he pairs of common normographs that DECLA'K khows.

gd
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7611 Clagse Boundary [.]

Whar: a sentence i compasad of mone than one clause, it shmud be zpokan in
such @ way that ther listenar can sasily separate the sentarchs info 45 compo-
nent clauses. The.aormma [, is the symbol uset to indicaty clauss Daundarnas.
an orthographic ecnma and a phonemic comma have idargleal impact on the
EG”UEI:IG- realn..:r;ltlnn of 2 sentence,

Ir.ls.p-."ting a :;mma UTpECYe s Tha Ii.l..iEI'iri‘g;r of Spokarn SeNEnces in tha Tallowing
Casgs :

e After an intrbd:;ctnry br&pqsrli:e::nal phr&aﬂ

In particular cars cause polition.
(Poor phresing.)

in particular, cars cause pobivtion.
{Corest.)

[ ﬂ.n:luru::l a parenthetical ramerk:

A pChErs B SEEME & worth -
(Poar phrasing.)

A opiomires, it seems, |3 worth - < o
Carrast.)

- |1 a ligt of more then e ibgms:

Thesy 3te Apples SrarEes and DARAARS.
[Fosr phraging.)

They =t alphes, Oranges B TERAnas.
tCerratt.)
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7.8.12  Period [.]

A santence is veualy A single, camplate thought, It is-dlso ive lengest wrerance
thal you can comfortably 3peak in one breath. DECEalk Inserts a pausa when it
finds @ pericd that marks the and af the sentence duphicating the human
apesker's pause v ke a breath,

The [} symnob also talis DECEIk that a campleta sentanca has been sen and it
is safe 10 begin speakirg. DECtalk will riot speak a shrase until it finds a
Comma or sentance ermiator. Aler a few deconds, text sant to DECralk s
spokan ever if no comma has bean racsived. DECHAlK &l30 tosts asch perod o
make Sure it is not part of a known ablbveviation.

T.6.13 Question Mark [7]

The simplest way to indicate B quesion in Erglish is by a tising tora ai the and
of a sentence, alhouwgh irue question Intonation is not that simple aRd depends
on the meaning of tha guestion. : :

Thers are meny cases in English whare a questlan {fising] intonation is not
sppropriate, sven thougn the santence ends with a quaston mark.

» Hhetoncal questions or quotations may cantain g question mark. but the
Epeakor oads with a peocd (faling tone).

» Jantences that begin with: "wh' wonds [wha." what™) ususly ond with
a falling tone. evar il thay are quastions.

Although DECtalk s smart enough 1o recognlze “wh'' guaskions and apeak
them corractly, your should sand questizn marks to DECzk only when the
semenca really is a question, Here arg same exampleg

Laura ate ar braconli?
{DECtatk rska & question.)

What tme is 42
(DECtalk racognizes “wh' and does not rise ar the and},

aE

o



Bt
=0

=

DEGialk PHOMERIG INPHIT

V.64 Em.‘f!amatlm Point {1} :

1‘::-.,.|amah'1m. are short siatements apoken with spacial emghags, DECELk
intg:prats qﬂ eRckAMAton poiit-to maar-thal the last stressed syliable m the
sentance shduld have edra ermphasis. :

Steap!

Long sentences ending wih an-exclamation poink typicafy have 2 single word
ket racaives axtra atress. DECizlk has no way of knowirg which wird 1o
strase and chooses the last word by defawt Use the emphatlc aress symiba
[T w0 emphasize 5 ditfersnt word whae the 13t word is not ppprogriase’

Joan won the marathon!
{DECta’k amphasizés We last word,)

['] doan wen the marathon,
[Crrract.)

FH.15  HMew Parogreph [+]

The new paragraph phonarrg [+1 2hourd e Insatad in text whoraver a wxt
preproceasor thinks that a new paragraph bas pegun. (DECak coes rot 0o
thes auT':rmahcaltg,r bacause thare is o standard new paragraph mdlt:a'mr In
garergi tsm‘ e fdb s used In o0 miany ofher” .-.-ays.u :

The new pm'ag-l"ﬂph phoname. [+] mbdifies tha lgaation contour and adds
yarety to reaniog ten. The firstsentenca of & new paragragh is produced with
a highar, mora dvely furdemental reguency. DECtalk wifi 2ise pause knger
beteasn paragraphs to give tha listener an Wedédtion ef a change of lopie.

[+] This paragraph has tha [4] phoname nsarted /) ne spproriata placa. The

e DAFeGraEh syrbol can e used 0 other situations, siech as fo belp ndicsto
the start of & e mak Mmeszacs in a Bt of meit messaget.

a7
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7.7 DIRECT CONTROL OF DURATIOH AND PITCH

Cdsplaying the gorrect emolion Firough voice alone Is 2 diflicalt task, as any
radio actor will tell you, The best mathod is 10 expermant with phonemic
svmbols until you achieve the quality vou wart. Emotional contant is usLralhy
cunnected W0 the sentence content, SO varying bath togethar is the bes: way 1o
corvey feelings.

For example, you can have DECtalk say & simple phrase like  Good morning'
in savaral different ways.

{G00d rnormiedg.
(Marmal tona.)

Gl maaming!
[Emphatic.)

Gond rarning?
tQusstioning.)

(9 uhel] reeering.
(Emphasize “goad.”)

It these altesnatives do not oroduce what you need, yeu can use direct prosaod-
ic eontrad. You muUst represant the antire sentence phaasmically, specifying a
duratin for each phonemea that doss not matgh the natural model. ¥You shoudd
dlse give sema or gll phonemes spacific target pitch values., DECtaik will
comipute smooth fransitions batween piteh veives, whera the spacifiad pitch is
reached at the and of the phoneme.

¥.7.1 Durellan and PHch [=>] .

DECtaik uses amgle brackets [=+] to enclose duration zrnd pisch vawes of
gl =10

The femat iz

~duration. pitch:=

where duration is #e langth of tha phonems in millseconcs [ms) and gitch is
the fundamentzl frequancy of the phoname In hartz (Hz).

a5
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Any phonams may b Rollewsad by angle brackals to alter the default dusation
and pitzh, 1i:sither value & amadbed, of spaclfed as 0, the default vakie 1a used.
The values for durabisn and pitch are separatsd by commas.

[aw]
IMormal phanenls specilication.}

[r:w-;:1 {iIDI}:J] ]
ir.ooc s curatlar.

fowe: Bl
_ .:Dafauit gisrallon 90 Hz piich .ﬂ and.}

Firw- rﬁﬂﬂ A :
{1,000 ma uration, 80 He piddh at r-:rn:l}

For grampi, to say “Oh?" with @ grester Jegres c:-f ahaphclarn than DECLalk
s rrnan,- mp;rﬁ ynu ookl Bype .

© o, B0 D= 400,150,

The [ow] phoname baging at 80 Hz and ends iaftor 400 ma} S8 150 Ha,

Mote the aa of the zilencs symbol [.] In-the example just given. Pitzn and
dursinn valuss must always be atachad to 5 preceding phoneme. The siignss
gsymbol is uged so thak e vakes (90 Hz o this example} is applied to the
beginning tone of the next spoken phonemea {ow].

Many of the phcaemes In Tables 7-1 and T-2 (all axcapt the S10p Sonsarants p,
1,k b, d, and 0} cAn D8 susigined in & monoloos for an artieanly ieng duraton
by wising dingnt prosodic central. For exampis, 1o susialy e for & duration of
10 seconds (1H00 ms) 4t a pitch of 120 Hz, type

—=z 12t 10000 120 ],
{Froduices "ahhihhthh - - ")

To produce & proloagod sioh, yoe
[, 3 S0 =an-<2500,80=1.

where the siencae phonarrsa causss the pitch conlaur to =tas &t 150 Hz st the
beginnng of tha “sh'" and end at 80 Hz &t the end o the "ah.

S



CHAPTER 7

V.72 Skging

Binging uges diltsrent woice control techniquez than gonversation. Even
unirained singers add Rvaliness to the sung notes by varying the pitch slightly,
a quality called wibrato, Singing in DECtalk sounds mechanical without vibrato,

Each word or syllable is defined phonsmically. The first numbsr Tolliwang a
phoreme is the durafion in milisecords, and the second number is the pitch in
hertz. Vonwels ahd cohsonants not assigned a piteh reraain at the same pltch as
precading segments. You can intersperas silence phonames il you wish.

DECialk stays exactly on plich whan Lha pitch is specified In harc. Yau can add
vlbrate (o give & more realistic singing gquality) by spectfying notes with pitch
Valios Trem 1 10 37, Note 1is ©2 and 37 15 C5 on an equal temperad scala (A4
= 440 Hz} as shawn in Table ¥-4, G2 is the sacond € below middle © on &
Fang, £4 15 middle C, and sa on.

Whan notes are specilisd. DECialk reaches the desirad piteh within sbagt 100
M3 afier the star of the phatema and adds vibrata after changing to this pitch.
When you give a specific nonsung pitch. DECtelk reaches the pitch target at
e very and of the phoneme with Ao vibrato. The following axampla mekes
DECHalk “sing’ the first four notes of Beathover's Fifth Symphoty.

[A=100.17 a4 o =100 1 V=a8-=400=-]
- =400, 17 e =400 d<120,13-an<700-.

Yo
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CHAPTER ¥

7.8 SELECTED READINGS _
IF you want to lesm more about phonemics, acousiis phonetics, and gpaach
synthesis. the following referances are suggested,

The Voice and Articadation Drifibaok by G. Fairbanks, secand adition, (Harper
and Aow, 1960) i5s intended for speech therapists. Thes beok incrides an
Intreduction to phonetics and acoustics. One of ity diagnostic tests, the amplif-
ar passage (§. 114), was used 1o adjust DECtalk's spaach rate parametars,

The linguist respongible for DECTalk describas ite operation In “The Klatislx
Texl-to-Spaoch System.” Trus article by D, H, Klatt comes from e 1942
proceadings of the International Conferance on Acoustics, Speech, anc Sigrad
Proczasing (IEEE Catalog Mo, B2GH1T46-7, pp, 1589-1582).

The Jouma! of e Acovstica! Soowly of Ameries, Volume' 87, iPR. 971-905)
has an article by D H. Klat: The article, "Software for a GascadePasalelacd
Foireant Synthagizer,' describes the speach synthesizer that is the modet for
the one used in DECtakk. :

For information on savaral speach synthesis technologiss, read "Review ofthe
Sgiente and Technology of Spoech Synthesiz by D. H. Klat. This artide
comeg frort the praceedings of the 1981 Mseeting of the National Academy
Press in-Washingten, DC.. Overviews of Emarging Hasearch Techniques in
Hlegring, Fiogeoisiics, and Biomechames (pp. 15-33). (Sea alsa Speeck Group
Working Fapars, MIT Resasrch Laboratary of Electronics, Yolume Ik}
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VOICE COMMANDS AND
THE USER DICTIONARY

You can meadify the DECHalk voicos by using plmﬂamin commands ang the
B alphamL Thie chapter describds a series of ascadd saquences et
fGives B f-n:na’t computer stightly greater cortrod gver GECtalk, For examplo,
ERCERE Eﬂq.]ﬂl‘lmﬁ can wm the DECaIK woice on of .off and koad the usar
dictiorary

a.t EPEEEH COMTROL
Thate sre thr&e ways to sontrol DEFtE:k spaech,

1. Thraugh Ecgtish m*{aentar:::as 1 standard Engtsh tormat and spefling).
.,..LCtHIk spafks this text as writhen,

2. 'rnrmgn ,D.ﬁfl'ﬂen'm" 5-pr='l.l'i|'.rl'g,'|' [sentencas ar nJI"ESE'E writken in phénanic
symbois), Fhonemic spalling is closer to the actusl pronunciation of the
taut.

A, Thraugh phonsiic mmmanr.f-; thnﬂml-: coenmeidds cemiral .-Bdtl.l-EE oof
spa.;._.gh that are Not ohvious from the vigible faxt, sush 4g rate of spgach,
sex of the spesker, and excitlamant lewel,



GHAPTER 3

£.2 SPEECH TIMEQUT

Usually, DECtalk does rot begin speaking wetil the host computar sends a
clanse berminator {pesiod, somma, exclamation point, or quesilcn mark]; howe
Hyer, Anera is B S-second timasur imit, I the host computer does not send data
wrthm& seconds, DECalk speaks e pending tex! in its input buffer, as ifFa VT
{11} charactar had been sent:

Programs with long interrupfions (such as pauses 10 s83rch & data hasa)
should collect complete sertences betora sanding anything to DECtalk. Othiy.
wiza. this timagut may cavse urnau-al breaks in sentences and jerky-rrungd-
ing speech.

2.3 ENGLISH TEXT

DECtaik speaks sentencas written in standard English. il the text follows threa
FLless.

1. Sentances end with a pariad, exclamation: point, ar QUastion mark,

2. Al commas, periods, exciamation prolats, and question marks ars fod-
lowed by a space (or an equivakent characler fram Table 311

3. A period roust be fallowed by enough faxt 12 distinguish between abbreyi-
aiu:nns and Ihe end of B sentence.

Tha rost cumputer can zend Enghlsh test in paragraph femat; that s,
sentencas can be broken in the middle by carriage returns,

If & senterce is toc lang te store in GECtatk's buffers. tha sentence is spaken in
sections. DEClalk braaks up the sarfence and speaks it ss f clause bourda-
Figs wers present. The affect is simllar to a person trying to speak = lorg
sentence And ruAning out of bresth, Keep santences down lo 3 ressonsbie
length or insart cammas o aveed this effect,

Chagpters 7,10, and Apnendiz C provide mora informition on speech phrasing

and emphasis, Secton 8.6 in this chaster alep descrlbes how 10 conrdnate
speach and iMeracton commands to prevant fess of information.

L]
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VOICE COMMANDE AND THE USER BICTICHARY

8.4 SPEAK PHONEMIC TEXT {DT_FHOTEXT)

When MI:I.“IDE,.E-DUAHE {5 o, you can ehter e phanems: rncdﬁ and Emt:E-rl
phenamic tmikt it normal e by using he squere breckets, When ganding data
from the hus:t GMTRLLET, DU Can anter the phonsmic mode by using tha
OT . F'HIIJTE}ET escapa sequence 3s well 4t the souars brackals;
MODE_ SE‘.*UAHE ::L-;:_re-s not have o ha on. The DT_PHOTEXT escape
seguance 5 33 follows.

ESC ® 0 ; O oz lext ESC 3
027 080 04B 059 Q4B 122 T x27 Qm2

ESCPO;0 ; m the. same as & Ialt t-rar:he-t (v and ESG Y iz e seme ag a fent
brackest (§. DECBIK usaz phonatic ﬁpi'ﬂl::-h lar all iait batween the cosnmand
farminator 7 and saquence lerminatar EEC v,

Appondis Eof this manuai kets tI'E -rmcmarrﬂ-c atphabet used by DECTal
In addition to sanding the. corect pronuiciation, phoRemic @ ran sand oan-
rrol phonemaz. This exampls shanges 'I':-E: sgeech rake b 250 words pad
rHAULE.

ESC P 0 : a z redE0  ESC %
RS ETOP E-PEAHIH-G {DT._ETOF}
This ozcape seguance Immediately stops BpEE-:h Enmn if DECtalk is in the
micdle of a;sentence. Any pending Dui ynapoken text i lost, inclucing inde
margera-that may bave besn sefit by e host computer.

The D.__E TP escape sequance is as fallews.

ESc ® a : i .0 oz ESE W
ik l'.IEEG 043 059 049 fdB 122 027 082

The stop s.equen:a acis 83 8 clause boundary. Speact Sops immediataly 2nd
ail intarnal kutfors arg reindiatized.
[}
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CHAPTER A

B.6 DATA SYNCHARONIZATION (DT _SYKC)

The #pplcation program can send data 1o DECkalk faster than DECtalk can
zreak L 1T the usar must carry an g dialogue with the applization grogram
(through tha talephone keypad), the spplication program should know whethar
DECtalk has finithed speaking the text sent 1o It DT_SYNG provides this
cocrdinatcn betweaen the application program and DECalk speech.

When the host computer sends DT_SYNC, DEGtalk finishes spasking zny
p2nding test bafore processing the next cominand fram the hast CLMmpuar.
Tharelore, the user hears a message before any olher zochion starls, such as
ranging up the telephons or starting the telephone timeout ciock. MNote that
BT SYNG acts a3 8 ciause boundary. the same as a comma, period, exclama-
tior: paint, or questian mark.

Tha DT_SYNC escaps =saquenca is as follows.

ESC P o H 1 1 r ESC
2y QB0 48 059 049 Dda 122 Q2% Qoo

DT SYNC deas not reply to the host computer when procassing is compiote.
Howawver, you can arrange 10 ger a repdly by following the DT__SYMNC command
with & DT INDEX_QUERY conamand.

8.7 ENABLE OR DISABLE SPEAKING [DT_SPEAK)

The OT_ETOP saquence stops speech in progress. The OT _SPEAK HEYUENGE
turnz spoech processing off or on, so recaived taxt is either spoken or discarg-
ad. [FT_SPEAK is useful if the host computer can recognize such things as
dlactronic mal! letterteads. The host caomputer can act as a fiiter, remowving
axtraneous speech.

Tre DT_SPEAK oscape soquence is 33 Mollows.

E3C P O : 1 2 HE z ESC
O0Z7 080 048 054 Q9 050 050 122 fo7F 0se

16)ei
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YOIGE CORMANDS AND THE USER CIETIONARY

B s D, DECalk stops speaking fewt: fhat s, it slops passing characiers
receivad. from the host computer 1o the tmim-sp&ech procassing sactian. if
B3 s not 0, DECiElk rﬂ-ﬁumﬂﬁ spaaking..

DECakk Hlm rRECMES speaking [f ihe host comnputar sends DT_SYNG,
DT _STOP, ‘HIS, DECSTR, o any.teleghone command (for azampios,
OT_PHONEPH_AHSE R,

A.E  INGEXHNG

Tauxt sent to DEClalk can contein ingas marks. DECHaik ratmrnb@rs theze
rarke when.they are spakan. The host agplicaton can FsTen o e spoken e
|y reading the value of the last index} to determing how much trensmitted xt
wes Actuslly spokan. Index markers are truby marks: they do not modify
hayuristng. .

The falkowing paragraphs descring how to mark iext and retysn thelr valuss o
the applcation Prograr:.

§.8.1 Index Text u,IIT.._H"-I'DEH]- :
The DOT_INDEX senuenca inserts an indax markar (Hlag) in the 15-11 atream sent
12> DECIslk, : .

ESC £ © ; 2 0 - P3 z ESC \
07 US048 09 US0. 048 0S¢ . 122 027 oo

TI e P3par a.r“ater may mnga from 0 m E-.u THT, s B ttm ASCH characters for

thes b, Mumbers outside g rsr'rr;ﬂ zra brought into rangs By unconditon
ally asking off any high ordar bits.

Far puampld, the host computer 5ands the foliowing data siream o DECtak
anc] marks the firat variaoda with he index 36

Halle ESS P O ; 2 0 ; 1 5 z ESC % there,
Afler speakiag the text bafore DT_INDEX, DECtalk remembers the vale 5.

The host computar may use DT_INDEX_QUERY {Secvon 8.8.3) 1o gen this
stored vRiLe.

1417
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8.82 Imdex Reply (DT INDEX. REPLY) '
CTNDEX sirmply madks a pasition im the text. BT ANDEX_AEPLY marks a
positicn, but alss has DECtalk infarm the host computer when -the index is
spoken,

The DT NDEX_REPLY ascapo saduance (& as follows.

ESC P O ; 2 1 : F§ z ESC 1\
Q27 080 048 C&S 050 Q4% Q850 -~ 123 (027 (o2

Tne P3 pararmeter is in tha range 4 to 32767, using ASCH characters for e
salected numbar.

Whan CECtalk speaks tha DT_INDEX_REFLY seguange, it sends-a reply
(cantgining the F3 parametar of iha ndex) to the host computer. The rsnape
saguenca reply format is as folows.

ESC P O : 3 1 : P3 2 ESC
027 OED CoB 052 OR1 049 059 *** 22 - 027 092

F3 has the original valwe specified in DT..IMDEX _REPLY.

233 Index Query {GT _INCEX_QUERY)

DT_INDEX_QUERY requesta DECIalK ko raply to the bost somgputar with the
last index marker spoken (that 13, the last portion of spoken text that had pn
indax marker). Tha OT.INDEX. , QUERY escape sequence iz as follows.

ESC P ©0 ; 2 2 2z ESC
027 08O D48 059 D50 OS50 122 D27 (42

CECtalk immagdiately retums a DECtalk repiy escape sequance to the host
computer in the following format.

ESC P 1] ; 3 2 s B3 x ESC
027 080 048 059051 Os0 0S8 v 122 027 OGP

T
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B3 gontaing the last indax spoken, Thae P2 valya ie 0 unger gny of the following
condiicng. .

« Tha last indax possed wWas O
= Ro Indira: hag bean pagsed SiNCE pOWSr-up, RIS, or DECETA.

Figure 81 snaws how DT_SYNC and DT_INDEX_QUERY can coorditats
hopt-OECHlK communications.

HEL: 01 ' =i DECyk

Y LR & GPEDIAL CORPETER
SEVICE EHAT IRTATRR
=i ST L '

HOET COWPLr D0 SERDE TEXT AN o eat
LG o SESIKNS SR ARIRG .. L "'\-\.\,.__-I'"

i TEC ik
LT R RIS

' F5I70-1 eEED . ::?_J
. e e

1=CAY hedPuTEA SENTSTT B
ERGUPE SEAUIFRIGE, Dviiels Bl
OV PRCGUEES MY FURTER j
CORRRARHY T g IT FLASRLES
I LLAWARITEA Di.-'-ICE._.l
THAT BNTARTEL
rLIK &L,

SFEAK:NDE THE SURATHT TEXT.

|
' :

ERaEn FATHEED
Y i . -\_n.u_mm:
CLINT OPNFUTE T SENDE DT INDE
ZAJFRY TELAPE AEIMsECE DEGk
CRIIALS THE BEDLEMCE BU T RL
ROT PROCESR T

EGG <0, 10 Br KUT -

O i e ST S ——

T UCErek FIMISE % S5 akIRG

, DT_INGEE_MUEFY & PAOSENEEY &d

ST, OuwEAY e 1B EENT TOHORT

DCDWIELITES HET PROEIE ATA 0w KM
BIErHak: HeX FIMISFED SFEAKING

Pigurs 8-1 0 Using DT_S¥NG aad DT, INDEX_GIBERY to Coordinats DECtalk
T ominurisaticans
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8.9° LOAD DICTIONARY {OT_DICT)

The user dictignary is used for processing abbraviations, and for providing
phonemic equivalants of unuzual words. Tha OT_ DICT esCape SaqUBNGe is 45
follows,

ESC P 1] ; 4 o I nhame SFP  phenemes ESC Y
nz? DED ﬂd_ﬁ DEE ME udB 1& Framrii DSE rrdadAaddilwhd GE? Im

Whanewvar the word représonted by “rame’ appears in e input 1ext, the
phonamic pranungiaion glven by phonemes’’ is used.

ANy Uppercass characters in the name anly match uppercase characters in tha
input text. Lowercase charecters in the name match both ugpercasa end
lowarcase characters in the input text. DECtalk always searches dictionary
enfriag in the orgder antarsy,

T a name ends with & period (), a pariod mus! follow Be werd in nanning input
toxt. This period i3 included as part of the word, and is mot recognized as a
SERENEE IEMminator.

Hera are some axamples of dictlonary antries.

ESC # 0O : 4 ¥} : z ms mihz ESC Y

ESC P [ ; 4 { ; ¢ mg. mihg E5C

EzD P 1] : 4 0 : z DEC d'ehk E20 ¢

ERC P 0 o 0 : ¢ dec dhs'ehmbir ESC 5
E3C P { 4 0 . 2 Boatha g'owth iy FSC
ESC P () 4 0 1 'z GOSLOW :ra 120 ESC Y,

Mote the use of capitalization in tha previgus examples 1o distinguish between
abtreviations with the same Spelling.

IF you do not entar a phonema subatitubon. DEGtalk remmoves the word fram
the user diciionary. Yol cannot remave words from the built-in dictionary,

After loading the word Bnd its definilon. DECtalk replies iwith a dicticnany
status report as 1ollaws.

ESC P i : 5 i) : P3 z EBC 4
k27 OB0 048 053 QB3 DuUA 089 139 (ay agor

140
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F3 may have one of the felowlng values.

1 - Tha ware was entered corrgoily.
048

1 Mo roorn 4% in the dictionary.
Mz

2 The amry is too kng (256 characters maximure).
084

40 INPUT LOGGING {E!T._Lﬂﬂj

“The DT .LOEG command controls DECtalk iopging of I text. This nommard
allows DECHak to send the phonemas scrrespondng to e input text bech 1o
the host computer.

ESC P 0 : & 1 i P3 ; P4 .z ESC
27 0G0 D46 D59 056 040 C59 * pEA N 122 027 092

'i’hr; F3 pﬁra'rna&er is nepreied as B set of flag Mis, with gnty one bit
(LG HDETF'H e bl wHh "'ﬁl-IJl;! 256} uRad. All athoer I::Iis arg ignoved. Tha log
mask i3 sete O al PO LR,

If the LOG__HOSTEH cit i= set {P3 ~ 256), DECtalk will sand tha phonamic
represaniation of each clausa (in ASGI cnarasters) back to he hosl compute
g% it i genarated. Fhe standard DECLalk phonemic alphabet is used. The last
I'gggmj prronetme witl glways ba :m., .:Ia;_.se dekmitar. The clausi delirmiter wikl
always be followsd by a cartiage rewrn.

Tne host compubar must be prepared to recaive the charscters whan thay ara
sent, pr ihay will e sl Thers is ho fow cantrol at ali,

The Pd-paramensr Is 8 level 2 device function. it controls the intampretatlon of
the P paramater as foliows.

If Pdi= 0. than P3is a new log mask.
If P4is 1, then P35 a 51 of bts (o be set in the Jog mask.

[f B in @, then P3 is a S61 of DiEs 1o De cfeared [0 the log mask.

i1
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MODIFYING THE VOICES

Thrs chaptar shows how to change and create woices spoken by DECIAIK.
Changing and crasting voloos reguires & cerlain koowledags of acaustic ahionet
s and the hurnan vaice, This chapter necessarity goes into detal on Epeaker-
definiticn paramaters. Understanding the Infarmatian is neces sary tor affactive
voize modification and will make the task easier,

8.7 VQICE CHARACTERISTICS

The DECtalk DFCOS sysbwn bas g set of gimple commands that vou car use ks
change tha speaking rate, or to change e voite to one of ning dilferent volcos
- make, female, child, or 4 peser-defirable voice — as shown | Figure 9-1, You
tan use other, mare complax commands ko rmodify the charzclorstics of each
vdice, or 10 creata 8 new volce of spacial effects. The complar commands
recuira skill and experience 1o uss affactivaly, but Be simple commands are
£aby 1 yuaa in normal DECtalk applications.

Whin using ihe ielephane. we can wsualy tell whather the voice of 4 st aEnner
i3 that of a man, waman, ar child. Slkght differences in voice quality are charac-
teristic of dhese differen: speakers, For example, women's and children's
woiges are usualy higher pitched than men's voices. The size of the head ard
vocal trect acecunt for some of tha differences. We zlso notice that somg
pecple speak more quickly or more cearly than others.

Chapter 7 described ways veu can modify DECtalk pronunuiation. This chapter
shows hiow you can change he DEC:alk vokee itsalf by SeleCcting the speaking
rate, sax, and othar woice characleristiga.



SR

ru

MOGIEYING THE WOSGES

s AT VARICALE = A CREFLTE )

Flgisre 8-1 . Tha DECH Valces

113



CHAPTER g

CECtek has five commands that you can use To modify vkeo characiaristios
(Tablz 9-1). Because the commands ara antered within phonemic brackets [
and |. vou musl have MODE  SQUARE aet. This eption is set on at power-up.
MODE_SQUARE can atso he set with the DY_MODE contrat saquence [Ses-
thor £.6.8.)

NOTE: MODE_SQUARE is provided as 3 defalit, DECIDk interprats text
befweern square brackets 85 pionemas. For DECtalk 1o inlerpret the [ and |
and ife characlals betwasn than as normal fext, gad not 16 phoneme dalim-
iters, MODE_SCHIARE must be clpared.

WARNING:  If you forget ife final |, DECIak wil ity fo intarprat ASCH toxt s
PNonames, skinping over Meqal lefter comiinations. i DECtaflc seems o be
speatuny text this way, e | ko recover.

The comimands thai madify the volce characteristics are

Speaking rate [ra _]

Comms pause duration fop . §
Feriod oause duration [pp |
MNew voica [in._]

Design vaize [dv _]

R

where the """ reptasanty 8 variable kattar, value, or parameter.

Each of the first Ihrae -:r_amljnéndz hag a single, simple functlon. The fourth (new
voice] command selects the standard DECGLalk voicas. The fifth [cesign voice)
command allowys you b craate a complately navw voica.
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9.2 . SPEAKING RATE {:ra ]

The dafautt speaking rata is 180 words per I‘I‘Il"1L."E| {wpim), Speaking rahs valiees
hawe bean calibrated win g 300-&ord standsrd paregraph.® Ganaking rales can
be adkusted. o be wary siow, very iast, or anywhers in batween by uging the
TrHlowing-carmrmands. .

[-r& 1.201] This rate 15 the slowest, 120 wpm. It is Ideal for situatione
whera malarial such #s 8 phehe number s 0 be copied
dowes by the lstener.

WAANING: & is frustrating o listen o exlencad speeg at siow reles wiivss
the iErener s actualy copying down avery woid,

[-ra 16807 - This rete is moedarate, 160 wpm. This rate sounds a litle
slow, but may b prefarred for telephiore communlcatan
becausa. the raduced bendwidih of the Welephonse Shanre
maEkas human speech sighily j8s6 easy o understand than
in difect-contact cammueicetion.

[:re 1803 . Tnks rate is norireal ilrmﬂﬁfamly. tast), 180 wpm. # 5 lhe
default rate for DECLalk. and iz idead I‘c!r limtaning fo conding-
- ug text under sptimal conditions.

Lva 240 This rata is last, 240 arpa. Practicad listehars Can skiny mate-
rial wt this rate and prefer it whear Scatining 1ext 10F imporiarm
sactons, inexparienced Hstansrs may not undersiand svary
wiord #E thes ramz. :

[ra 350] This rate is the faskest, 350 wom. 1T 5 too fast for oSt
paope o toilcw, bul it may have spplicationg in specia
pircumeEnoes.

Aty speakipg rates babwean 120 ard S50 Era parmittad . 1he [ra_jconnnsnd.
Rates specilisd-autside thls range srs Hmited ket neatas legal velue.

R

Fairbanky, 3 Ve and Arbpwiason 0o Book. Second Ediion. Harpsr and Boes,
1934, p. 114,
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Changes In spamking rate nfleence the duration and especiatly tha number of
paUAES In lexl, a5 wall as the duration of individusl phonemes, At rates balow
140 wpm, DECtalk Ingerts pausas at el phrase boundaries. At rates faster than
240 wipm, DECtalk delades the commz pause, At =low rates, pauses and oho-
nomes near the ends of phrases are lengthaned condlderatiy. At fost rates,
these pauses and phonemes are shortanss. (Near the keginrting of phrases,
ponemes are fairly shoet 81 both glow ang fRst speaking rates.)

9.3 PAUSE DURATIONS [:pp ..} and [ep —]

AL the normal speaking rale of 180 words per minute, DECtalk pauses about
half a aecond afler o pariod in the taxt and about a sixtk of B sacond aller a
comma. These pause durations are adiusted appropriately when you change
the speeking rate.

In 2ome shuations, you might like a pavse afier 8 pericd withowt charging the
spaaking rate. For example, 10 get DECtalk to read & list of words at a normal
Fate with S-second pauses after each word (o allow the listenar Lo write them
cown). you exuld uee pne of the fallowing commanda and end each ward with
B comma {¢onlinuaten risa inforation) or a periad (Falling intgnathon).

[:pp 45000 Add £ period pauag of 4500 ms to tha standerd half-second
pause that occurs sfter a pariod in the laxt. The total pause
betwaen words will be 5 seconds.

[:op 48304 Add A comma pause of 4830 ms to the standard sixth of |
second pause that ooours atter a camma in the text at normal
speaking rota. The t3tal pauss batwasn words separated by
& coima will ba § sagonds,

Lep0mxp 0l Resel Ine period pause and comma pause b ther normal
defaut valuos,

Fhe permitted rango for 8 period pavse |5 from -380 to 30000 ms. A negative
walue shortans the standard period pausa. The permitled range for @ comma
pause i rom —40 fo 0L ms. Valees specified oulside this range wil be
imited to the nearast lenal vala,

1163
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5.4 SELECTING A STANDARD VOQICE :n_]

DECtalk has ming buili-n voices and one vogege (hat s user deilnable. You can

rafer to each volte by the command [ ] whems """ is a ketter representing

una of the DECGtalk voices. Tebla 9.1 lists tha [} By Mids.

Ypu can chizhge volcas with the new voicd sommand as in s sxampe.
[:nt] Heilo, I'm Betty.

1 . . . L
Yow can 2lso chenpe voices in the midalke of a sentence.

[:np] This is A demo (b} of & suddan changs in waica,

AT
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DECalk needs & briel siance to change to 8 new bublt-it voico, If a vgice
Chance raquErnt ocous it dhe middle of 3 sentedica, DECIRIKE autnm atically
pauses slightly. The pausa 15 $1e equivalent of meerting a comma befora the
midzahtehos cammand. For example, you coula type tha previous sentence as
follows,

[-np] This Iz a derme, [nb] of a srddan ekange in voice,

It i good pragtics e always and & sentence (insart a pericd) befors changing
woicas. This allows the listenar to grepare for a new spaaker.

9.5 DESIGNING A VOICE WITH SPEAKER-DEFINITION

PARAMETERS {:cv _]
The DECtalk voicas provide an adeguete selection for most user's applica-
tons, Mowever. if you have & special application requiring a2 monotone or
unusual voice {for exampla. the voica of a voegily handicapped paraon}, you
can modify the paraseters defined In this section an 3 trlal-ard-arrer basia to
cat the desired voica.

Tha nine built-in woicas of DECtalk are distinguished from one ancikar by a
large. sat of spasker-definition parameters, Table 3-3 lisis these parametars
ard ineir eangas. Table 9-4 dists tha parametars for alt DECtatk voicas.

Speskars can difftsr in sex, age, head size and shape, lanynx size and behavior,
pitch range, plich and fiming habits. diafect, and emolional stare. DECtalk
cannat ppprowimake 2l of thesa opbons, Therafors, the space ol distinguisha-
Lis voices is quias limiked, even thongh DECiatk has many spoaker-dafinition
parameters that can ba maditisd.

Fhe dasign vaice [idv ) command introduces the speakar-defintion parame-
ters that can be entered as a string ar ona at a fime. -

The foslowing sections discuss speech preduction, acoustics, and percaption.
Some of tha information may be difficult 1o [ollaw, but the exanplos should
Maia it passible for Al users to affeciivay modily any paramater and listen to
the resuts,

ELl
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9.5.1 Changing Sex and Head Size

Six spaaket-detinition paramaters coatol tha size and shape of the head.
These paramalers are listad below and are described in Sectons 95.1.1
through 4.5.1.3,

5N Sex, M arl ter g

b Head size, In percant .

r4 Fourth formant sesanance freguency, In He
5 Fifth formanrt resonance ‘requency, in Hz
[t Fourth formant bandwidth, in Hz

b3 Fififh formant pandwidth, in Hz

%.3.1.1 Sex, sx < Male and fermale voices havé many differences, includicg
head slze. pharyia lergth, laryna mass, 2nd speaking habits such as degree of
treathiness, livediness of pitch, choice of artculatory target values, and spoed
ot articulation. Eoma of theae differenges are under the contrgd of & singe
parametar, sx, the sax of the spaaker. Speakers Paul, Harry, Frank, and Den-
his are malg (5% = 1} while speakers Betty, Rita, Ursuta, Wendy, and it are
female (sx — O0). Actualiy, it the Kid can be mzle or femare becavse childien
younger thar 10 yesrs okd have similar voices for both sexes.

LChanging e ex paramster causes DECialk to sccese a different (mala aor
female) table of targat valuas for formant frequencies, bandwidths, Bnd sources
amplitudes, The male and femzle tablaa are patterned aler o individuals who
ware judged 10 have pleazart, intelligible wiines, DECtaK's buiit-in voices are
oniy soaigd transformations of Paul and Betty, the two basle vaines.

Yo can change the sax of any of ECaIk's voices by making the voice curment
and than modilyirg the sx paramelor. For axampla, the following cormmandg
gives Paw some of Ihe speaking charactanstles of a wamarn, (The &x parame-
ter doas rot change tha average pitch or breatniness, so a peculiar combing-
tiar: of &.multznasus rake and lemale traits results from this sx change.}

finp v 5x 0] &m Fa man of wirman?
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The X paramater can sle be specified as m or [ with tha commanads {:&v sx m}
o [y sx 1

WARNING:  (f pou change INe 26X of the voize, some onamas Mmay cause
DECtaik's fipers. to overioad, produeing 2 Aguewk. | THE SQURWK 5 unpleasant,
arf i will neef damage DECtak,) Saciions 8.5.1.3 and 8.8.4.3 descnibe parame-
fars £, 65, qrd o and expiain how to cofract iis rotHenm.

9512 Haad Blxe, hs - Heed sizs it speclfied as the averags size for an adult
mman G 5% = 1) of 80 adult woman {if sx — 03 A hesd sme of 100 percant i
narmal of average for & given Sex, bt people can diflar quile & bt In this
charactertstie, Head swe bas a Bang influsnce oa’d Derson’s woica. Largs
musical instrumants produce low noies, and hemans with arge heads tend ta
Rave low, rasonant voloas, For axample. tu maks PAUl seund ke a arger man
with 2 15 percant lonogr vocal ract {and formant frequencies that are scaked
doown by a factor of about 086 percant). typa the folowing commerd.

Tap gy hs 18] Do | sound mora like Huge Harry this way?
Head siza 3 one of tha bast variables to use if you went to make dramatic
voica changes. For axampla, Pas has a head siza af 100, while Harry's deep
vaics 12 caused in part by a hoad aize change ta 115 or 15 porcent graater than
mormal. [egreasing head Size produces 8 higher veice, such as it a chidd or
arolascant,. Extrarsa changes in need size, as in 1'19 falicwng esarmples. ae
somewha: dificutt to unoerstand.

I:nh cdv b 135] Do 1 hava &' swelled hoad?

© K] am a0 years ok,

f:nk. s hs B8] Do | sound Tike 2 six yaear old?

WARNING:. FEaxtreme changes in heao slize Gan cause owvorioads, as weall ss

ditfiomities jn understanding e speech. To correct & overpad, sea Sections
9.5.1.3 and 8.5.4.5 o1 paramerars &, 15, and gi,
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9.5.1.3 Higher Formants, f4, {5, b4, and b - A male voice typically has five
RroMminent resonant peaks in the spectrum govar e range rom Qto & kHz), a
Tarnale vaice tpically has anly four jdya to a smaller kead size), and & child nas
threa. IF Jourth and fifth fomant resonances exist for a particular vaice, they
are fixed in froguancy 2nd bandwldth characteristics, These charactaristics pre
spechfied by the perameters B 5, B4, and BS, in Hz, VYalues for each
predefined voice are in Takle 0-4,

If & higher formant does not axist, the fragquescy and bandwidth of the speaker
definition are selt to specal values that cause e resonance 1o dissppear. To
make 8 rasonance disappear, the frequency |8 set to 2500 Hz, and the
banchedih o 2048 Hz, This is what has heen done to the Tourth ano tifth
tormants for Kik the Kid (Tabla 9-4;,

Tha permilted values for 4 and 15 have fairy compliceted res iictons . Winlaling
tiese restictions can cause averinads and Squawss. Tha rastrictions are fsted
below for casas whare a highar formant exists.

1. F& must ba 3l lmast 300 Hz higher than 14,

2. If em is maie, f4 musl b at least ARG} Hz, .

3. If 2x is lemale, f£ must be at Isast 3700 Hz.

4. If hs Is net 100, tha shove valies sheud be multigiied by (s ; 100).
These higher fommants produse peaks @n e cpasiram that become mose
prominent it bd and b5 are simalker, and if f4 and 15 are closer wogether, Tre
limits paced on b4 and bS [Talds 5-3) should ensure that no problems oocur
Heoweva:. smaller valuas for bandwidths may prodiece an overload in tha 8yn-

thasizar. You can correct these overloacs oy increasing the bandwidths ar by
ehangirg the gain central gl (Sectlen 9.5.4.3).
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952 Changing Yoice Quality

Sin speakerdellininon paramatars control aspests of tha setput of $e ayns,
which, Bn turp; control voice qualily. Thess parsmeters ara listad balow anc are
dascrings in Sections 9.5.2.1 throwgh 2526

X]3 Brasthingss, it doclbels (GEY

1% Lax eathiness, In peroant
- sm - Smooikness. e oercent -
n Richnass, in percent
nf Bumber of flxed sampias of opsn ul-.:rttlﬂ
la Laryngealizetion, in percant

5621 Breathinass, br - Some viices can ba charactenzes as ofeathy. The
vocal folds:vibrate to generete woicing and breath noise simudanaously.
Ereathiness is & charactensic of many farsale waces, but it s alsa cammon
unddar cartait circlmstances for male wHoos,

The range of (e br paremeter iz rom £ dB (NG bresthmess) ta 7O 9B (stroag
troathiness, By expermesting, you can lgern whel ntarmediake values sound
i, Noting breathiress values in Table 3-4 for each of tha predefinad spaakars
iraYy &ig90- hetp. Far axampla, 1o twm Faul into 3 braathy, whspering speakar.
typa tha folkawing command.

fp v br 88 gv 86] Do i sound mora e Dodtor Danris noe?

THhig voice is ot aa loud as e otners due 13 the simultaneoss Gecieases in the
gait of woicing. gv, but it is intalligitde and human sounding.

§.5.2.2 Lex Breathiness, Ix - The br parameter |Section 8.5.2 1) credtes
gimultereous Dreatiness whenevg: woicing 5 temad on. Anotlar type of
bresthiness oocurs only &t the ands of sentances and whan going Fom voiced
to veicelase sounds. This fype of “lax’’ bresminess is cordroled by the b
parameter b percent.

A nonbraathy. tanse voloe woukd have ix sai 1o O, white @ maximally broathy

lax voioe wbuid have ik set to 100, The difference betwaen thasa twd wHoes is
mot great, Gut you gan haar it i you listen ciogely.
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9.5.2.3 Smoothness, sm - Smoothness refers o vooal fo'd vibratiang, Tha
vocet fodcs maet at the midline, as they do in normat vodcing. but ey go not
slam togatner forcelully o creete @ very sudden cessation of airtow.

DECtalk uses A variabia-cataff, gradual low-pass filker to model changes 1o
smoothness. The range of sm is from O gercent fteast smaoth ad most
brellant) ko 100 pergent {most sincath and kaast brllant). The woiGing source
FpecCtrun is klter so that enargy at higher frequencies s attenusten by as
much &g ) 0B whan smoothness s sel m a maximum, hut 15 0ot attenuated at
all when smocthess is set to O,

Prafeseional singlng roiues that are treined to sing above an orchastra ars
usuakly brilliant, while arpons whe talks softly becomes breathy and smoot.
To synthesize & breathy wvoice, an sm value of about 50 or more 1s good.
Changes to sm do not nave a g/eat effact on percelved woice qualiy.

8.3.2.4 Richness, ri - Richness is similar to smoothnoss and brlianoe,
gxcept that tha spactral change occurs at lower frequencles. and is due to s
different physiolegisa! meshanism. Brilliart, sick voices carny wal and are mare
imteliigitle in noisy environrments, whiie smooil soft voices sound mers Fiend-
ly. Far xampie, yping the following command protuces a soft, smooth ver-
Sien of Paul's voice,

[ng cdv vi Dem 70] Do | sound more medow?

The follcwing comimand produces & maximally rich and brilllant (forcafull wics.
[P e ri 90 3m 0] Do | sound maors forcelul?

Smoathress and fichness ara ususeily negatively correlated whan a SpEAK

dynamically changes larynges! octput. The am and 1l parametets do nat infiu-
Bnce the spaakess identily very misch,

"B
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§.5.2.5 - Hopon Fixed, nf — The nueber of samples in tha gpan park of e
Qo) cycln s defermined natonly by t but slsa by s secend paramatar, bl
NF iz the numiaer of tixed samplas i the open portion-of the.gtottal cycla.

Most speakars adjust tha open phase W be a cartain raction of the prrod, snd
this fraction is datarmired Dy ri. Dther epeakers Leap the opan phase figad in
duration witan the overad percd varigs, To simulate this behatdor, set o to 100
and adjust nf to the deslred duration of tha open phase, The shortest possible
open phasé is 10 (1 ma), and the longest & thres quaners of the pariod
duration [adout 70 for 3 maie voica).

9,526 Laryngealization, la ~ Many spaakers urn voiging an and off fFreédu-
larky &t te hbaginnings a&hd @05 of saniencas, which gives a guerdhius tone ¢
the voica. This daparture from parfect periodicity is callad laryngealization or
Lragky vaice L.,LtEl'r"'_,'

The ta parsmetar conrois ﬂ'le amount of far yngsailza-_nr i e waize. A valus
of O resubts it no laryngealized ireguladty, snd & vatue of 100 the mexirum)
produces lacyngeatization £1 all tires.

For example. to mgke Baty modarately laryngealized. t;-p;a tha fallovwing
command. |

[nd g in 2]

TAE la-paremetsr creates a noticegble diftersncs i the voice, aithough it is nas
albaaatier & pleasant change. :
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953 Changing tha Pitch and [nfonation of the Voice

Seven apaaker-dafintion parsmetars controf aapects of tha fundamental fre-
quency {f0} contour of he voica. Thess paramaters are listad below snd are
describec in Sections 9.53.1 through 2.5.3 6.

bf Baselna Tafl. in He

hr Hat nise, in Hz

&l 3ress rise, N Hz

a5 Assertiveness, in parcent
qu Chuigknass, in perceni

Aap Average pitch, in Hz

1) Pitch rangs, in percent

9.5.2.1 Baseline Fall, bf = Tha b pararnatar (haseline fall in Mz} daterminas
one aspact of tha dynamic fundarman il fraguency sontour 1o 8 senlancea. IF bF
iz {1, tha rafarence baseline fundamantal frequancy of 2 senence beging at 115
Hz and ands at thiz Fequancy, All nle-governed dynamic swings in 10 ara
computed with respect 1o the reference baselina.

Some gpeskers bogin a suntenca at 8 higher 10, and graduaily fall gs the
seftance progresses. This “faling bassline' behavier can be simulated by
setting kf to the desired {2l in Hz. For exampie, setling &f W 20 Hz will cause
the 10 pattarn for 2 semiencs to begin at 125 Hz {115 Hz plus hall o1 bE, ead Fall
ot a rata of 18 Hx per second unbdi it reaches 105 Hz (115 Hz minus half of b,
Tha basaling ramaing af this lower value undl it is reset automascally betora the
beginning of the next full sertence (rignl afler a pariod, guestion mark, or
exglamation painth. Tha rate of fall, 16 HZ per secand., is fixed, no mater what
the extent of the fall.

Whanavar you inzleds & [ 1] phansrms in the text to Indlcale the beginning of &
paragraah, the bazeling is Aulomatically sat bo bagin slightly higher For the first
gentenca of the peragrapn. The following sentencas of a paragraph a'o all
idantical In having a ndrmai baseing fatl,

Whils baseline fall ciffers ancng the spaakars, it is not a very good cus for

ciferarilatng benwsan speakers. As 1ong as th fal is not excessive, [t pros-
ence Jr ERsence is nét particularly noticeakie,

125



F i

.

b

Lk

e

MODIFYING THE YOICES

85.3.2 Hei'Risa, hr — Tha hr {nominal hat rae v Hz) and sr{pominal stress
impukse rise i H2) parametars detsrming aspecis of the dynamic furdamentsl
frequency contour for @ sentence. To moddy fese values satectivaly, you
shoul understand how the i) comtowr is chmpused as & function of laxical
sirass patterm and syntactic structure of he santance.

A Bentence s Hrat analyzed amd Broken into clauses with puncteation and
crdse-Inircoucing words o determing e koalions of Sleuss Doundaries.
WIERIN aach clause, the i) contour rises pn the first stressed wrllabla, stays al s
high fevel fgr the remainder of tha clauss up to W last stressed sylabee, and
fafis dramatically on dhe hast stressad syllable. The rlse-at-the-Deginning and
fali-gt-tha-gnil patbarn has Seen cafled the hat pattemn™ by [inguists, using the
aneiogy of jurmping rom e oim ot a har to !he top of thn hat. ant back town
agairs. :

Tre hat rige parameter, be, indiegtes the norinal Faight in harkz of a-pitch il
to 8 Eetazy:gn fhe first sirass of 3 phease. A corresponding pltch fail is placed
by rube on the last stress of tha ptrage. Soma sgoakers use felalivesy [Arge haf
riggs and falls, swhiia oihars vss 8 local “moulee-like'' rige ard 2l on each
stressad syllable. (Saa Secton 9.5.5.3.) Th& dafault hr vetue for Pauwl e 22 Hz,
indicating that the 10 contour rises a-rominal 2 Hz when geing frorm the Seim te
tie top of B nat To simuwlate & speaker who does not uas hat nsas and falls,
antor the command [«6v. ne 0.

CHher aspecta of ive nat pattarn are impartent tor natural infonaton bt are rol
accessible by spasker-definition commands. Far axampla, the hat falk becomes
a waaker @ Tollowed by a siight continugiion risa if the clause i2 o be
sutceeded by more cladses in the same samence. Also, if unstrassed syllables
follaw the lagt stressed sylabla in 8 clause, pact of ihe hat f6ll occurs on the
vady [ast (unstressed) syfleble Of the clause. i he clausa ig [ong. DEClK may
break |t inio bwo hat patterns by ﬂhl:llng tha tmmmar'y Earbavenr He no phrease
and verh phrase. .

. .DECtalk is in plhoreme impals mode -and yoid-use the pitch fiea {71 and pitch {ali
[ Isymu-::ﬂs IquG'EII:In I 5] the hr parameter detarmines te actuarriza ard fal
in Hzx.
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9.53.3 Shtesc Rise, 8r - Tha sF paramater indicates the nominal haight, in Hz,
of a wocai pilch rise and fall on each Siressed sylfable. Thig rige-fail is addad to
&My Nat riga or falt that may plso be prasent. (Sea Section 9.5,5.2. For exampla,
Paui has prset to 32 He, resulting In an 0 riga-Fali gesture of 22 Hz gver 8 soan
of about 130 ms, which is Incsied o tha firet and suecasding stressed sylta-
blas. Howewer, DECtalk rules reduge the aclual height of successive stress
rices gnd falls in 2ach cliauss, and cause the last stress pulse to ooour garly so
thiat 1hete is tinwe for the nat fail during the vowel,

If the sr parsmater is set o fow, tha speach sounds monotans within long
phrages. Great changas tohr @and s¢ from thair defeult valies tor sach speaker
ara not necessary or desirabla, excapt it uresual circumstances,

9.53.3.4 Assertlveness, ex - Assertlve volees fave a dramatic fall in plich ak
the end of utterances. Meutral or meek speakcrs alten and = sentence with a
slight “questloning' rize in pitch to deflect any chnallenges to their Rssertlons,
The as parameler, in parcent. indicatas the degree ko which tha vaice tends to
end sIEtBmMents with a conclusive final fall. A value of 108 is wary sRarive,
while & velue of 015 meximally mMess.

9.5.3.5 Quickness, gu — The qu pararmoter, in parcent, controls the sposd of
responsa o a requast 1o ghange the plich. Al nat rises, nat falls, and siress
riges oan be thought of a5 suddenly pplled commands o change the pltzh, but
the larynx 13 sluggish, and responds ondy gradudlly to aach carnmend, b smali-
ar lanynx typically rasponds more quickly, so while Harry bas 8 quickness value
of 10, Kit hag a value of 50

in englnsaring terms, a valuva of 10 implies & time congtant (Ume o gat to 70
percant ol & suddenly epplied step tarpst) of about 100 mse. A valus of 50
percent cofrasponds 10 8 tima constant of abowt 50 ma. Lowear gilckhoss
wallies May maan that $e 0 never quite reachas the target value cefore a naw
carrmand cames alang to changa the tanga:, Ut this is perfecty naturgl.

8.6.3.6 Avarage Pitch, ap, and Pitch Range, pr - The &p {Bvetage pitch in Hz)
and pr(pltch ranga in parcent of nomal range) parameters modify the compul-
gd veluas of fundamantzl fraquanay, f0, Aceording 1o the formuia:

FO" = ap 1 (0 - 1203 * pr) § 100
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If ap iz set & 120 Hz and pr to 100 pereent, thave will bo ne change 1o the
“noemial’’ 10 contadr that is computed for a tyoical maks woice, The affect of 2
changs in ap is simply @ independentty raise o fowsr the entire prch contour
bv a constanl numier of Hz, while the affett of pris toexpand or cantract tha
swings in pReh ahout 120 Ha

Mormaly, 8 smallar laryax simdlldneousty produces 0 values that are higher tn

. average piteh and higher in pHely renge by abawt the sama factor (fe whide

CORLOUT is multiphies iy & constant factor), Observing tha valees esslgned o ap
and pr for sach of the roices (Tabla 9-£), you can eso Wl the voleesg rank in
averaga pech from «©w (Harry) ta nigh (Rt} Rankigs for pr are similar, axcept

" tat Frank has a flak ronexpressive giteh rangs comparad with his average

piteh.

The best way 10 deternine = good pliteh range for & ngw voica iz by trial and
arror. You can greata a morotong ar rebot-hike voce by sathng tha pitch fange
to 0, For gxample.-to make Harry spesk-in » moookong at exactly 90 Hz, type
tha Folbesng coremahed,

[ak dv ap 8% pr 0] 1 am a +obot.
Reducing the pitch réngs raduces the dynamas of the woige, produting smd-
teons such 25 sadness. Incrsasing the plten rarge whie leaving the average
pitch the sasne or setting i slightly higher supgests excitament.
Dua to congtraints involved L pitzh-aynchronous updsting of other dynamicatly
chenging perametars, the fundamental fraquancy cortour 1hat i compited by
the above formuia s then checked for values that are oui of bounds with
ragpact 13 thee Tolkowing limis.

10 aximum = 500 Hz

1 minimwm — S0 He
Ar}_.' value outside this range iz fimited to fall within the rangs.
To kesp y-:h.u ot avceeding repsonabla Ilmrts an the parameters cortrolling
piteh, the constrafnts in Table §-3 kave bean paced on valuas salaxtad. 1 a f:dy

_] commard raguests values sulsids dese imits. tne requast iz oited 1o the
nearast stad valua malore axdcuton.

i
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CHAPTER 4

B.5.4 Changing Relalive Gainz and Avoiding Qveroads

Eigh? speawor-dahnifion paramarers control the outputlavels of varlous intarnal
resongtors, These parameters are lisied below ard sre described in Sections
2.6.4.1 through 9.5.4.3,

¥ Laudriess of the wales, v dB

ay Gain of vedicing sourge, in dB

gh . Gairrof aspirabon source, in i

af Galn of frication saurce, in dBE

&1 Gain of cascade lormant resonator 1, in 4B
52 Gein of cascade formmant rasonator 2, in dB
a3 Gain of cascade formant resonator 3, in 4B
a4 Gain of cascade formant resonater 4, in 4B

9.5.41 Loudnass, ko — Each predofined voice has been adjusted to have
abour the same percaivad lougness, a value thet is gholt optmum for tele-
phane conversation. The value chasen (s near maximum (if Ougness ware
incraasad much. some phonemas would probably cavss an ovarioad sguawk).
A Near maximum valle was salacted to maxlrize $e signal-to-nolse lavel of
DECLalk.

IF you wani ta desrease the ioudness ot a voice, or make a temgamry Increase
for a phrase that is known net 10 ovencad, determine the jo valua 1 dB for the
VO i question by refarring (o Table 8-4. Thah adjust the voico oy using the
falipwang commans.

[np dv lo TEj i am speaking at about hall my nermal davei,

Because the la entry in Table 9-4 for Paul iz 85, this command reduces loud-
nees by F0 0B, Peteaived loudness aoproximately dauhles (o halves) for sach
10 dB increment (dacrameant} in lo.

Sofware cankrol ovar laudness is usaful ic a loudspeaker apaication wherg
the background noise level in the room mioh: change. For examphs, a vocally
handicapped wheslchair-bound persen does not wart to sppear fa be shouting
in & quiat intarpersonab conversation, bur may wish te ba able to converse i 2
nedsy room as wall. Using a soltwars abbravirtion faclity, such a person could
type o 10 select a command making the voica meximally jowl, and sof to
invake a command scting o 2 a reduced value.
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854.2 Soand Source Gaing. gy, gh, end gf - Threa types of sound sources
ara actvated. during speech production: voaicing, aspiratlon. snd fricaton. Tha
refative. autplt levals of thaze thrse Souncs, in of. are determined Dy the g,
gh, @it ff parametars raspactivaly; The detault settings {Table 8-4) for these
parametors neve been fsctory praset 1o maximiza . the invalidibliy of sack
voice, Howaver, changing tha setthgs can be usefl in dabugging #e sysem
ar in cemonistrating aspecis of the acoustic theory of speech producticn. Yol
could changa the laval of oha sound source glogelty, for examipds, furRing !
fripation can allosy yoir 10 Rear justthe autput of the-karyre:. Thesa fararmaers
mignt hava o be reduced (0-OVErcome f.!i:!'f'tﬂ-ll'l finds of svercads, but'try the
pmmdura Ir-the next ser:ﬂnn firsi.

85471 [:;n.n:dn 'h"n:al Tract Gaing, g1, g2 ua. and g-t ﬂhBﬂQ‘E‘E in haad
size or othgr paramelers car somatimes producs oveikoads in the gynihesize:
circuts. 3 s ocours, frat chesk b 200 that 14 and 15 are set to reasonabla
valuss. If the squawk remains, you can adjiust several gain eontrols, g1 throwgh
g4 in o8, in the cpscada of farmart resonators of the syrbesizer to attenuale
the signal &t criicsl points. These galns can Sen e amplifisd back to daslved
oiutput levets later in tha synthesis, '

Lisa thae folowing procedure o cormact an overload [“g.rpazally Indiceted by a
squawk dufing part of a word).

1. Synthesize the word or phrase sevoral times to meke sure the squawk
AcGURS consistantly. Lsi tha same test word each fime ane of tha fuflow-
ing changes to 8 gain 1& mada.

2. Boe Table 9-4 %0 detefmting e default valuas for gI- thrcugh g4 for e
speaker that ovarloadcs,

3. Reduges g1 by an incrément of 3 ab atime untl the sguawk goes -away.
Whet the squawk goes away, aats the reduclien hst was naeded. Lf
more inan a 10 3B decrement it feauiked, some othar peramatar hus
probaby been changed teo much. B the sguawk does not go away at all,
then you may meed 10 reduce Qv instead of g1.

4. &dd this INcremant 2 o to retuim the oulpwl 1o fis otginal level. For
gxampbe, i g1 was reducad by 6 diE, add § di2 1o ko jor g4 if la is already al
a ma:i{irr.um}. If incramenting ke causes the sgwawk to ratum, en
decrasse i slowly Tl the aquawk chas away. '
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This pracadure works in most tases, but uvsing g2 rather than gt can work
batter, If you can retutn 1 o its factory preset value (Tabla 8-4) and reduca g2
instead to make tha squawk go away, then tha sknsl-Ho-quantization-noise
levei in g1 remalng maximizad. K you can fix the squawk by using g3 or g4
Tathwr than g2, more of the catcaded regonator syswm can be mads immene
to quartization nolse accumukation.

955 The [seve] Parameter and [:nv] Voice

You can save 8 modified speaker defivition in & buffer while synihesizing
-Bpeach with one of the other votcas, The Variable Val woige [inv] 18 either male
or female, depending an what values are stored in the buffer. If you call Val
before stofing amny values in the bufler, DECtalk uses the Perfect Panl worss
[(ng]. The followeng commands etore & modified Batty woece in Val and then
-recall it.

Enb v gex m gave)
(Elore the moditied Betty voess in Vai}

[:op] F am Paul.
(Use anather vodce.)

[rav] | am Val.
{Recall tha Wal [modified-Betty] voles )

The ouatter iokds its cortents until you power down DECtalk. ¥You must reenter
néw viige characlerlstics if you turn off DECalk,

9.5.6 Summary on Speaker-Cefiniion Parameterg

O tha 27 paramaters, onily a faw cause dramatis changas i the valca. The
gresiest aftacte gra olHained with changes 1o hs, ap, pr. and sx, whik moder-
ate changes occur whan modifying la and br. To some axtent, DECHEIK'S fins
taclory-set speakers cowar most of the possible wiicss. 20 don't éxpect to bo
abia to find a volce that is highly novel ang Intetigioke. Howevar, you might
easily find ways to slightly mprove ane of the standard voiros.

8.6 VQICE COMMAND SYHTAX
DEGtalk vara the following voice command Syntax fulas.

1. Bagin awvary command with 8 calon ).

2. HSeparate each command and its parametans) from tha test by 8 vahd
word boundary marker such a5 & space. tak. or carfage maburn.
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. ¥au ean include saveral commiands in the same souare bracket se:

[ira 130 0D} Hello, How ara you?

. Yau ot include several pararnstars in the same square bragket set il tha

command alkws o than oe paramabar. 1 you obt sovaral paranms-
terg, you must ghve them &l before a second comerand n the sama
srjuare Brackat set.

[zt ah 160 pr S0 sawe v Hi thara.
IThe parameter grop modites tha [dy ) command.)

[zav afa 180 save v pr S0 HI there.,
(Wrong. The paraseeter grosp s ot of placa.)

[ :.runjfgl'-.-e tiea conbicling parametisrs or comrnands, BECtalk wil use the
lasl edeamand in thie sequence, For example, I yau type

iinb napl Heke,
DE.{Lté'k will use FPaul's vpica.

You can use shanemic syimbais in the same square brackets with voice
comnrHands. ' '

Move 'm [:dv ap B0 pr 1340 |"'i1,r1i'_,:'_l thrizled|

It e value in a [dv . command is foo low, DECalk wiil uee tha mirmurn
valid walus, I¥ the value iz ton high, the maximmem vekid vaiue wilk be usad.

Once you give a commaend, dhaet command applies to all lurther tesx untl
owarriddan by erathar eommand. Far saxarmple, W@ camimnand

%]

will maka DECtalk use Kits woice on all chtared dext artil you emter
archbig nawe voica Sommand,

&l [idw _] commands are Ioat when you power down DEGtalk.

Inwziil coamrmandds ar igresnad,



10 HOW TO GET THE
MOST OUT OF DECtalk

Thiz chapter gives basic rufes on naw o develop an saplication and exampios
af how to use DECtalk in the most sMiciant way.

10.1 DEVELOPING YOUR APPLICATION

DECtaik igts penple yse compuler-hasad applications fram anmy kavsad ele-
phaong. DECtalk speaks messages n an understandabla voice. Wrhen the vser
pras¢as keypad keys, DECtalk sepds characlers o the host progrars. The
tollswing quidalines ara far agapting an applicaton 1o whigue cuslomea: neads.

General Guidelings

« Relate to the problem from the used's paint of view, not the program-
mer's. Lse commands thal arg (ogically related to the way vsers see the
tazk.

v Fraguant users becoms axparts quickly.
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Writing Dialog

Y .HEEFJ -:I;;Hiu-g Eirmpie, bu'.c maaningiul.
. n.'_‘;rgam.:a-z #ACh més:‘-age &H.f':llsﬂ'ﬁ'ﬁ. . i

. Hiit he hardest selements o ramambar first.

Ful {he easiest elemeants W rafefber in the mMiedle.
- Put informetion tor immediate racalt 2 the and.

G0 o me

« Tall ustrs only what thoy need to know to continue A tagk.

o Do not usa humor or treats. Keep dialog snotly factual and wrlormakbva
For akample. say "Pleasa iry-agzin,” rather than "Let's try again.”

Helpy Megzages and 'Ha.p!iea

» Mpke halip massages ophangl. Lat vsers decide wher ey want more
indormaticm.

# - Fepeat sigaificart ::ni‘&ses in help megzagas.

¢ Ent users knowe that DECEalk is acting or: theit specific comwnards. For
mampie. aay " Sending reply to Ma. Jones,” rathr than Sending reply.

Entering Keypad Commands
« Ramember, a telepheng ¥eypad has oqly 12 keys.
* Kapp 1.:|a sarme functcn on the same KBy,
» Refer 10 keyped aumbary, not Eters. Pecpls do nol remsember which
wttar s on which key. Usa “Prass 1 for nest, 2 o7 prevaoos, 3 10 est”

rather than “Press N for nest, P 1ot pravious, £ 0 exit.”

o Lroate 4 standard method for users o akit Fom-a suCtask 2 e mais
Halon.
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CHAPTER 10

1011 Names. Part Numbers, and Alphanumeric Taxt

I mary DECtali ap¥ications, you usa the 12 keypad keys to anter a parsan’s
nmama or #n alphanumerc part nombar. Because the aopdication pwoorarm
receives only & siremg of digils (and the # end * characrers), the program muost
usa the dagits as sn index o the aciual data tem.

I woul ara desigring a new system, you could specify humaric part numbers
only, However, in the real warld, a company Is not gaing to changs its existing
warehouse methods ta maich DECtalk. The user wil have fo sntar somathing
that your application can fransiate into the cumert systam,

10.1.2 Direct Numeric Encading

sing this matnod, the user simply presses tha key labalad with the desirad
lstter. For axampla, 10 select "CIGITAL” e usar would prass 344408258, You
could assign the fatters Q and & 1o the 7 {POAS) and 8 WXYZ) keys,
respecivaly.

Mimeric encoding is a simple method to describe and implement. Bacayse
wIard can recall moe than ane itam for 8 given digit string, your application
must provide & way to seleet afernatives. You could have users solesi altarna-
twes by number, or wou could have tharm stap thiaugh a list by using nasxt and
praviows epmmandgs,

Mumedc ancoding r probiably the best method far lists of names and for madnyy
part number appications. You can use this mathod far (D ar passwaord entry.

10.1.3 Two-Characier Encoding

Some appficatlons use spadific lathars in their codes (for example. srea-char-
actar airpart cades]. You cannot uss direct numeric encoding to =elact pacifiz
iattars. on Be keypad.

One pogsible solution is two-cheragler encoding. Thls mathod matches e
three lgtiers on each Key to tha three columns of keys on tha keypad. Thea usar
presses two kays 10 galect a kettor.

1. The key with the dasired lattar
2. The 1, 2, ot 3 key {to sedact tha specific latier)

For sxample, 1o select "DEC,” tha wser would press 313223, You could have
usars enter numiaers together with tha 0{0OPER) key. And you could assign tha
missing @ and Z (plus the space character) to the 1 key.

138



Ay

o,

e

L

HCHW T GET THE BAQST DUT OF DE Srack

10.1.4 Ending Commands and Data

¥oid can usg single-character commants fIJ(B:I:I‘-LﬁQ‘II’ cats fields for many
appkications. Bul for complax applicatiohs oF varigbla-letgitn data, you may find
It sirmplar to ask ihe user to and all conwnands and datae by pressing 8 apecial
kay (such a5 ). Pressing # lats tha program: knesy that the right number of
charactars F:LEWE pear anterad.

10.1.5 Application Devalopment Tips
Hure are some fips for encoding the applicatin fisel.

= Use timecuts for everything. Assume that e user may hang up the
phone’ at any Ume. Also assuma fal data entry will be guite slow. This i=
impartant when planning data base entry and record-locking stralegies.

= Panple can recall aboot 5 secanda of text without cGifficulty, ¥ou can usa
sntfias such 65 1 for yas, 2 o7 no, 3 for maybe,” But do nod Ask an
unirainad usar to rememoar arything more compes.

s DOCHalk tends b spall ot text thet may be ambiguows (fer axampla, part
numbersy, Yau can write a small subroutine that recoegrizes sertalh
sifings and pronounces them in a form more suitalie for yodt specific
apRlicetion.

# it your application accepts data from the telephone kevpad, maxe surd
the operating systarn can bniffer type-abead charasters, Also, make sutc
tha operating systam responds to DECiaik's XUFFs.

« DECHalk spaaks pamding taxt if tha host computer s1aps delivering texl fioe
5 seconds. This feature mey ba & prebled on an ovarlosded system. Yo
may naed help from the system manager o get mare TesdUrcas o adjust
Propram griciities.

- wr-,gr; you have DEC=lk spaak information fram a data base, remernbar
that tjne listener hears tha Information only Gace. You should offar &
repest function for comabex subjact matter, I vou have DECtatk read (LT
or pihar unstruciured text. you should offer a back up one senience
function by using the indax commands {Secton B.8) W signel whal has
bean haard.
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10.2 DEVELOPING AN ADVANCED ARPLICATION

The devatapmeant pracess described in this manual Assumes that your applize-
tion has Al zobtrol over the text being spoker. I you sre CavEOpIng &n
epplication that must read arbirary text (such es elactronic mail rmesszpes),
yaur sk 5 more difficult because aimost anythitg can appear in the taxt.

In most epplications, DECtalk & conrclled by a computar. Even the smallest
porsanal compiser Ras ehcugh power to preprocess {fitten text to handie
application-nique cases. 30, you can put application-specitic tawxt filars in the
onirdillng cormputes, rather than add meny addifonal special cases (and
swilrhes to snabla and disghle tham) o DECtalk.

Far an glectronic mail system, you can program an electronlc matl praproces-
sar to maka the following text conversions before sending the lext to DEGHIK.

i. Parea the headar bailarplate (o remove extraneous information

2. |f DECtaik is speaking paragraphs of text, aod the [+] symbal o a8 blank
line soperating each paragrooh.

3. Af words are seperated by ¢ or another speclal character, replace tha |
with A space {Aakigh/Durbam * should become Ralsigh Durkam™ oy
DECtalk to 38y it withcui spalling owt the entire string).

4. Write your own application-speciiic digiionary for worcs, such &3 proper
narnes. that DECKalK mispronouncas, If DEClk & connested to a data
base containing namaes, consider adding & pronunciation Seid to the name
record. amtering phoneric [ext whan apgrogriate,
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Sean the ext for atinga of numbas Ik format undarstandabie o your
apilcation but not 1o DECtalk. For sxamyde, il you can extract the time
fovmat from an electronic mail message, you can add coce to yaur agpli-
catlon 1o expend it to its “atchkaok!’ Torm.

In many applicatons, the istaner will waat to wiite déwn numbsar strirgs
{such as prices or tekephone numbera). Your apgHication can scal 1he K
for strings ol numbers and, whan found, send them Lo DECTak in & way
that ineludes pauses at critical locations. For axampe:

The number is, 1 4800) 55 5.1 2 3 4. [ra 120
That is, [ -<300=] 1 {800}, |_~500~] 5§ 5, [ <9081 1 2 3 4. [+a 180}

The snanes betwsen the nmbers enaum thay “five fra five' 5 sPpOREN
rather than “fiva hundred and fitty fiwe,” The slower spsaking rata and the
sitance phonemas of specified durationa were caralully salacted to permit
pnough trma lov the listerer to writs down the entire numoar. Slence
phoname: ware positionad aftar zn H'thtwaﬂhrr: comma o minimally
disturty ihe Irtoraton,

As anather example, i your apakcation speaks money (such a8 bank

Balances o item casts), # mignt Say

Your halance iz $244.05
That is, & 4 4, {_«400=] point 0 5, [ -<400=] dollars.

Whan spatling an Hem: out. your application may have to distinguish e

casa of letters. Consider using differard voisas to distingulan between
upparcase and lowarcass letters {for ceamge, Harrj.r and Paub.

141



CHARTER 10

103 CPTIRIZING THE QUALITY OF SPOKEM TEXT

In soma applicalizns, 1is important to get 8 few santancas 10 3ound Yaly qood
because thay are used oftan [far exarmple, 1o apen 2 dialag wirn & customer).
Vaually DECiaik doss a sabisfacowy job, bu sometmes it mispionounces a
word or gets the phrasing wrong, In thase sases, you may wish to spend Lhi
time ragquiread lo eptimize the gualily of a partigular sentence. The fobloweing
steps are sugyesked.

1.

Send the sentence 1o DECtalk and listen repeatedly. fesousing on each
wors in turn to detect any mispronunciations

For each word thai s misprancunced, thera are several alteriatives to get
tha sorract pronunckation.

. For wards that have two alarmate pronunclalions. and DECtalk has che.

sen he wrang ore, try placing a right parenthesis in frant af the spEling,
which asks for the second prorunciation. {See Section 7.5.10 and Appen-
dix [, which contains & complota iist of wards for whicl twa pronuncia
tions are known to DECtalk.)

| raad yastarday that - « «

Aopfaca the carract speling of the word with a claver misspelling (Section
T

| red yestarday that - -

If the word is a compound, use a ypheneted spelling to help BECtzlk soo
the twa parls of ke compound (Section 7.6.49.).

Trie slide-shaar ok « o« .

- Replace the text version by & ohonemic string. Use the commends ang

phonemip symbMs described in SBection 7.5. Be sure 13 place e laxicy
sirgss pattemn correctly (Sacion 7.8), For axampls, Yo £an #aplacas the
wiord “Alphonse” wilh faell aans].
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Somabmes, 5 word does net sound guite rignt gven whan tha bast alter-
nate phorernic repraaentation is sslacted. Liswaily, such subtls promuncia-
tion defegts are rot gorractabla. Howewar, if they ae dus o incormact
phaneme durations, then you carn specify te duration ol gach phonena
with the commands describad in Section 7.7, Thls process (3 difflcul
and probably should not b trdsd wtl you have mastared thea other stepd

. Caseritisd b,

T

. Mow that each word has been pronoenged in the best possibis way, listen

0 the total sentence rhythim and accart pattare. f it is not right, try aach
of the lolkawing steps.

. I it aounds like fhera should be a shor.pause i & particular senlance
- ipgation, but DECmIK says the sentance without 2 pause. try inserting a

commb batwasn the wards it guasticn {Saction 7611

I¥ tha comma mekas 8- pausa. thal s e naticaable, try a phonamio verb-
ohrasg-boundary symbal instead {Section FE10) -

Tha ol mian [)] Starcs at sVerycns.

IT the wrong word 15 emphasized in the senience, vy 1o podrt out the wod
that should recelve most emphasis Dy placing & phoremic emphasis
symb helore it [Section T.6.3.).

Tha [jold man i2 tne trouble maker, not the younger ong.
Use the pilch contrad syvmbols (1 8] and [ o make final adjustments.

It monge of these seps gives you 8 satistactory sentenca, you can skl
speclly duratlors snd fundamental fraguency metione for all phonemes
with the comenandgs describad in Saction 7.7, To avaidd too miech tral-grad-
arror effort, you should have access to a speach analysls fachily o ana-
Iyza 8 recarding of the way the sentence shouwld sound,

Far help with thase steps, cail your Digital sales repraseniaztive for e names
of pacple’ who perform text cptimization and exceptions dlctionary
davaloprient,
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CHAPTER 10

0.4 COMMON ERRORS - :
When uzing DECTalK. ry to avoid making thase two common, mager erors.

1. Forgetting to change back to detaul vaice

I you: forget (o raturn DECtalk 10 the standard Pa volce arar using ane of the
ather wokees, all futuro taxt will use the voics currently selectas. It is a quod
programening hablt to return to Paul's voice after every text meszage.

2. Agridental entry Into phonedic mada

IT MODE_SLHIARE iz an, germitting phonemtc input, than it is poasible to get
inte phonarmic made uningentlorally. If the text containg an unexpected [, or if
vou forget w type | after 8 phonemic enry, DEGLaK is 168 in 3 stata where it
ties 10 Interprat text phonarmicaliy. This error makes DEC1aks garble speach. tn
fact, DECtalk |5 simpey daing e best 4 oan o interpret ext shoaermically,
discarding phonemlcaliy iegal lattars. ECtalk keeaps track of the number ol
extra [ aymbols in the input relative to the nember of | symbels it kas seen. 1
taxt happens fo hawe ong of mora éxha [ symbols, you mav nesd ic ype
savaral 1 symbols o get DECalk outl of phanema-input mode.
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DECtalk ESCAPE SEQUENCES,
STATUS REPLIES,
AND PARAMETERS

- This appendix summarizes the CECtak ascape and control saquancss. status
replas, and thair parameters described in this manual. The (olkedng @ablas List
BSCERA SROUENCS MAsisonics and their ASCH reprazanlatlions ard parameters,

You can varify aach ASCH characta by checking the doglmal value that
appears below e character,
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ECradk ESGAPE GEQLIEMCES, STATLUS RCPLICS, AND PASANETERS
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CONFIGURING
THE DECtalk MODULE

This appandix shows how to corfigure and rest a DEGtalk madule {25005,

B.1 SETTING THE CONFIGURATION SWITCHES

The DECtalk module has an eight-posifion DIF swlichpack. Ses Figure B-1 for
ihe DIF swilch settings tat delesrmime the required serlal kné pead, dete
tormat, end keyped meak power-up status.

If necassary. charpe the switch saltings according ta the switch soslton lists in
Zactlons B.i.1 hrough B.1.4.

CALTION:  Ueg & badpoind per, a small serawdifvar, ar the equisslant io set
the swilohes, Maver Usa a lead pencir,

The default (Factary] switchpack setting provides for 9800 haud, 7 data bits,
ignary parity, and the keypad mask set to sl 9s. In the dekaul: satfing, Al
Fwitches are off as shown on Figure B-1.

MOTE: Switch positions are an (oloseot ang off foae).
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CONFIGLFING TRE DECHIk MODUILE
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Figute B-1  DIF* Swatchoec< Seltings
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AFPENDIX B

B.1.1 Line Spesd
Swirchas SWE, ST, and SWE sat the dais speed on the Eid BS232.C fire gs
Terlowes.

SWB SWF  SWE  Functlon {baud)
Ml )i i L=

¥ ot O 4500

F o nli] 2400

O on Jn 1200

On it CHf 1]

O o F On 00

Oy - On CIff 156

i i an 114

NOATE: OLECtalk uses chie stop bit 87 ail 9peeds except 176 baud when i uses
hwa 2ian s,

B.1.2 Date Format
Sertohas BWd and BWS are used to set tha data Format on the 16, BSa32-0
e as Follows,

2W4 SWH  Funclgn

QO o 7 bits, ignere parity
on 2 7 bita, ocdd pariy
Ciry {Hf T Dits. evan parity
Off On & bHs. no parity

B.1.3 Kaypad Maszk
Switch SWa detarmines the power-up defaclt setting of tha keypad mask,

EW3  Function
Off Alr s At powar-up
O All 15 Bt power-yp

NOTE:  Switeh SWE i rol usad.
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CONFIGUSING THE DCD Lalk WMODULE

B.1.4 Busyout
Saitoh W detarmenas if the DM pushioban &n the hont panal is anabkad.

5w Funchon
O . Ohd disabed
(]} O anabied

B.2 TESTING THE MODLULE
To tazt a medule, perform the rowiing self-test as follows

1. O the module you sre checking, press the DL CL, and 3T pushbuttons
i that orgar (Figure B-2).

The LEDE an the maduls light for Sboot DA sadonds, thas go aft Far 1
sapond, znd the SP LED flashes a few Hmas,

2. ¥ tha madula passas the 1gst. the OK LED lights continuousny:

¥ the mocule talls the tesh. the LED2 fiagh or stay off, Call Bigital's Field
DEMVICE, -

3, The module cepaats tus tast avery 15 sasopds ag long as the ST push-
outtcn s down. To stap the test. raleasa the 57, DL, and GL pushbubons
i Hhar arder. If this Module passes b tost. il comes up ready 0 cparale.

WOTE: Remember fo refeass the 8T, DL, and Gl pusibumions or the module
wWilY SOninnue [ rusr B Seif-1est '
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ABBREVIATIONS AND ACRONYMS

This appendit describes how DECHEK procsssas num bars, abbraviatons, and
acropyms, and how it dacides whathar & word & prorounceabke. 1 also
nelutes suggestons for corracting spoken output problems.

€1 TEXT PROCESSMNG AULES _
DECtalk procesaes tedt 1o be spoken by applying e following nides n this
orher.

1. Tha input text stream is brofen inth groups of leters delimitad by wiile-
space characiars [5paces. tahs, or camiags returns).

2. I1'the lattar string is not alrgady phoresmic text and is bo be corverted, any
uridersiandable numbars are first sxparded 1o their word equivalents,



APFZHON G

3. Soma abbreviatlons are axpanded to their lull-ward eguivalents. DECtaik
Lses & lisT of numeri: abbreviations and ruies lor a few special cases. Tha
sar dictionary cannol ovarride thia conversion.

4, Fach lettar string ia broken inte pronounceable armties, Punetoation
Rciuding pafenthases and quotation marksap, hyphensted words, and
‘saguences that must he spellad aut are F_nalg,-z.{yd_ Sourma abbrevigtione
and BcTonyIts ase recognized, plus any antries from Mo usar diztionary,

5. Any text that DEClalk recognizes @s unpronouncesble ffor axampla, A
Soedquanca of letters containing no vowel2) is spelled aur.

& few rulee operate on sequences of words, nterspersing phonemic sytmbols
ar DECtatk commands (certain ezcapa sequences, for examplel will block
tneae rules, Therefors, meke sure that spoken text fz as contiguous 83 possi-
ble zrd keel iwaks in structure (from English spefling to phonemic transcrip-
Hen) to & eninlmarm.

The fellowing t2rms are usad in fhis appendix.

Charactar Any of the printanle ASCIF charactars, incuding latters,
digits, and punctuation.

Digit atmnng A swing ol gl characters [0 theeugh 9), DECKAIX
dacides whathar these shoild be pronaunced a3 num-
iers or Independant characters,

Musnbar A sting of characlers foontaining dlgls) that are
processed 6% 5 Qroud by DECtalk.

For example, "123" is pronauncad “ane hundred asd

twenty-trewd, ” whila 10213 s pronounced "one 1&ft-
perenthesls two ight-paranthesis threa.”
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ABBAEVIATIGNS AND ACRORYMS

G2 HUMBER PROCESSING
DECTaik recognzas savers ganeral number classes, amt 8 large aumbsr of
special crsas and Aubslasses, The gerneral cleasss ara as fgdows.

Part numbers Strings of mixed letigrs, digits, and ihe - and [
characters.
Cardinal nunthers The simpde numbars thidt are used in counting. Exam-

ples include 123,77 “125.456,7 123457 "01234°
“+1.2E-4,7 and TR, :

Crdingl numbers Simple swings of numbers with st Uoed,” Trd,” o
T th' added, for essmple, “18tT and C23ed.

Fractions cExamples are "2, BN and Ca4100%.

Maney Recognized by the prasence of & 4ollar 3ign {$) or 8
pound sign €] as tha first cheracter of 3 word.

Dates ln Digital's standard format (23-Sep-1983), and
: U expandable into thelr English aquivalest.

Time af day . i the 24-hour format used by the VAXWME aparating
gystem {11:04:03:02), and is spokan in ils English
equivalert. The words “AlM™ and “PM™ are correctly
procassed after fime vaiues. :

2.1 Pdr Humbars _
A part number is defined &5 A string of mixed laters, digils. and the - add §
charactars, tapiainitg &t ast one digit. The falowing &he- examphes of part
rumibers .

BTCCE-AN '
VaX-1177a0 ’ o
54-15963-01

DECtabs Srst attemaets to fird the part nuamber in the user ang built-in dictiona-

ries. If s uqeun:me-.:-.ru:. D Cralk bregks e part number into srrings of letiers,
strings of digita. ard separaters.
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SPPEMCIY C

A series of wards separated by ¢ 15 spelled out, DECtalk gorrectly speaks pan
numbers of the format X0y . However, it will not recogniza words such as
“Haleigh/Durhem’™ unless they dra stared in the weer dictionary.

A Bting of digite within a par number is spoken as Fallows.

1

| the cligit 2tring bregins with O or Is more than nine digits leng, it is spelled
aut §YEIT" becomes vea 833 ZEMG DML

Cna- or twe-digit strings ara spoken @5 noreeal cardinal ni.mbars " POP-
11" becomes "peg deg pae dash elaven'}.

Trraes of four-digit strings that end with 00 are spaken #s nasmal cacdinal
numers Y1107 becomes “vea tes one hundred' ™.

Lther threg-digit strings are spoken as “digit. palr of digits® {"WT220"
becomes "ves teg v fwenty”')

Ciher four-digit sirings are spoken as “pair, pair’ ["DEC 20407 becomeas
Cdeck twarty forty”). Mote that if thea sacond pair begins with L, it is
pronounsed "zara” (UIBM 14017 becomes eye bee em fourteon 2args
aney,

An alphabetic stiing is spaken as fodlows,

1. Cne- ar twe-characier strings are spalied out (V11490 pacomas 'ver fep

2,

ona hurdred ),

Langer 5trings ara searched fof intha vesr and byilt-in dicbonarias. 11 thay
are not lound, they are spalled out " DEC 2040 bacomes 'deck tmanly
forty").

BEC:EIk cannot handle afl possible port niembors perfactly. The folimwirg
axamplas of per aumbers are inconsistent with DECEaK's number znd toxt
processing algorithms

162
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ABEREWIATIONS AMD AGRCOMNYRS

CICS VS i - Mot a gart number - no digits.
net10000 ‘Medt bs spelled aut singe it isn't in the dictionary.
TE-1& : . DECteMk thinks this numbar is sgentific notation.

When progessing numbsrs and number words. DECtalk lisst ramovas leading
and trailing punctuation. DECtatk translates {123y as “are hundred and
:'-'.‘-El'l‘t}l'-i:'hrﬂ-E"' . . .

C22 Cardingl Humbers

A cardingl number is a string of digits. [T commas ana |F|I:‘lul!'.|l.="d thay mu=sl break
numbers intm" groups of threa, For example, 12234567 is correct, bt
1234 56" is. nat. The latter will be speted out as "ong fwo thres foer comma
vl &ix.”

deln.il numbers may alse include dacimal fractions (12347 and sckantific
tation [ 1'*,3-1E¢ﬁ"; In sgiartific natedon, the e-xpcnunt miksi ba lezs han
1L‘-EI

A cardingl number precaded by o+ or - will e spaoken as 'plus’ or “mirus”
whathar or ot MODE_RINUE Is on {Section 4.6.2).

H the first digit is G4 01234" ), the number wil be spoken as 8 3tring.of digds s
woukd be appropristo when raading posiai zip oodes.

tF b nuUImeor 18 greatar than 998,953 806, it will be spokan A5 a string of digis
with paLses between sach group of thres digits. 1 commas are provided, they
will cortrod the navse bahavior, 17 ok, the autpul will pause &fter each groun of
threa digits, provived six of more Sigits remain, Therefore, ' T24567EE01 wilk
be spoken at '"123, 458, TR0 " rainer shan 12,345 678,201

Four-dicit numbers without commas are spokan in a vadety of formats For
grample, 5000 becomas fiva thousand." while '1984" bectmes “ninetesn
eighty-four,” This yields reasonabie behavier when processing years.



AFPENDIX L

Somatimas DECIAK does rot undarstand the tewt wedl enough 18 pronoence
the number carractly. Here ano some axumphes.

e Tone lalephana number (517} 4938255 wiil be spoken 82 sl« hundrad
and seventaen. four ninaty three dash sight two five five.” You can cor-
rect this Sy using one of the following steps.

Spell out the digits as ~six ors ssvan, four nine throe, gighl fwo five five®
inatoe He commas to> make JECtalk pause Al apprapriata place:s).

Separate te digits with spaces and commas: "617, 493 83§55
* The soflwara uunnn; aasily AstingiHsh L'mtwea!‘; "dash"” and “milnus.’

How much ls 10-15%

Eake this 10-15 minutes.

The MODE_MINUS option moce [Sedion 4.68.2| deterrines whather iHe
- 15 cronounsed as “dash™ ar minus’

Some rumber formats arg difficult to recognize cut of gontext. For example,
the Interpatlonal Stardard Date format (8309200 and the Unitad Stales bale-
phone number format (nokad provioushy) are sometimes uzed by marufacturers
for part rumbers. These ambiguous formats are not recognized by DEGtalk
atit] wou mivst correst them,

After & cardinal number, DECtelk recognizas a set of standard numaric abbre-
vigtions that are axpandad to thair English egquivaan:. Tnege abbraviatons ara
hardwire inte DECtalk and cannct ba modified by the applications program-
mer. DECtatk corroctly ganerstes singubar atnd plural forms of these
abrbreviations.

Table C-1 lists ¥ numeric abbreviatlons racagnizad by DECKEk atter a cardi-
nal rumber. You can write thea In eithar uppercasa or lowarcase lsliers. but
you rrust follow them by a neriod, as the fable shows.

Gther abbroviations, such 35 “cc..” are spalied our by DECIalk, The peniod that
alowes such an abbweviation is ot proncuncad [Vec ' becomes see see’) but
tarm:nates the cleuse. whils the pariad in number abbreviatkens doss not temal.
rale tha clause.

g



¥

L

ABBREYIATIOMNE AMD ACETRY M5

NG




AFFEMDIX

2.2.3 Ordinal Humbers

Crdinal numiars are formea from a sting of digits (that may contain ApErOpri-
Bie commas) folicwsad by st “nd,” “rd,” or "th.” Ordinal numbers zre alsc
ganerzled by DECtalk when fractions and datas {in stendard Digital Tormat) are
racaesed.

DECtalk raguires that the word portion of the ordinal number ba correet. Fog
exampa, Uist” wilt be processed eorractly, bur 2007 will not.

C.24 Fractions

Fractions congist of one or two diglts :n e nurmearator, the | character. and ane
to three diglts in ibe denominator, The nurmaratcr may range from 1t 949, while
the depaminglor may :ange from 1 to 100. DECtalk correctly gereratas singu-
far (13 and plural (2£3) forms.

Frasctions can aksn vsa the ordinal ebbreviations dascribed in Section .23, for
exarmpe, "2 3ms.

L.2.6 Monay

RECtalk assumes a digt string Is monay when if is introduced by the currency
symibms § or £,

Whan the § or € Is ruimgnizeﬂ, DECialR aflows two farms of number strings,

+ Gpnerai digd strings nave optional degimal fractions ('$12.345"),

e« Digit strings are in dollars and cants {or pound and pence) formeat
[E12.347).

DECtatk recognizes a number of quantily words {hundred, thousand, rmillizn}

shat modify mimber procassing if hey Immadiately follow the maney word, For
exarmpls, "'§1.23" mililon is pronounged “one point two three million dollars.”

1EH
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.26 Datez

DECIAR recagnizas datas welthery in Digital's sthodird date iormat, such as
"23-Sep-1 9.13'1 CanSep, ar 23 Sep-B3" However, it will pronguncs 'Sap.
23, 1983 gs “September byenty-three, nintean eghty-threa.”

C.AT Time'of Day

GEC1alK recogmzes tha time of dey whan wiittan in e fdemat csed by Digital
operating EY'EFarﬂs Bespusa-this farmiat can easity ba caniused wWith part aum-
ner formats, GECtaik does not by 13 convart thg digit a%ing. instead, & speaks
the =siring with appropriate punctuation. Thetatare, 12007 becames “iwelve,
ZRr Zend,  fmbher than heelel o, ' )

DECtalk oolreclly procasses '-.-",HIJW.-TS tlrru: xraiuﬂa. mgloding the fractionai
secorm? valus when LIS prasent,

C.3 ABBREWIATHING
OECIalk rechgnizes, expands, and seleay from a sat Gf aht:.*&mahmm takirig
inte the accdurt that the abbreviatians may ba ambigLoiss.

C.3.1 Abbreviations Frocessad by DECtalk

In sdditizn tb Yie obbdeviaiong that era recognized only atter cardinal num-
bers, DECkR reccgmizes twa gpecial cases, “Dr."” and "8 The pronuncs-
tiar of £1ese abbreviations depends on whether the next word is capitalized

a It Hig naexs wiord is ot capitakzed or if thﬂm B o peat u..'c:-rd [the cliuss

has ended), then “Rr.” 15 profpuncad “drive” and “SLC IS pronounoel

“sireat.” The next wmn:l mes! ha on tha same inpiut |r“ﬂ for tI‘I:-E mla to
wigrk n:-"lrr;:r:tl'.'-

- H tha vt wmd % n:rag: takFed, '.‘Im-n ‘Or" is pronouncad “dactor and
|s ';:-fnnnun::ﬂd ualrt

F::||r_‘|win|_;|_ﬂ'pu.s.a ries, E:I:{:ta:h: t;:t,r':k'ﬂ:‘l-'.;ﬂ'!;r_.p{ﬂnpurh:ﬁ "Oaseior Dobbs ENlva™
ant -3aint Lowls-Sireat” in running twExt,

1457
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C3.2 Abbraviations in the Buill-In Diclionary :
Tahla C-2 Ists i abbraviations stared in the buil-in dictenary. Some of these
abbreviationg ane aLo in Table C-1.

IF ihe abbreviation can be recognizod by DECtalk during number processing,
then e English taxt form of the abbreviaton is spaken. Otherwise, tha busilt-in
dlcticnary o i= spoken. Abbreviations siored in the user dictiohary override
ths0 I the built-in dicticnacy. The numeris abbvaviatione can ba blocked by
including & dummy phoramic string, for example, 4 [ L 3.

Dictionery ertries hat condgin only upparcass letters, match iexl words that
comain uppercase [etters in the sama positiens. However, the entrics that
GontEin only lowercase |eMars, may matceth taxt words that contain elther iowar
Ccasd or uppercass letters In the same positians.

VApr.t matchas "APRT but not “api' This is mecassary o distinguish
betwaen words at the end of 8 sentence and vald abbroviations. such ag
‘mar' {to damage) ared "Mar ¢for Marchy,

¥ @ word in Table C-2 is writhan wilh a terminaning period, you musk ircluds that
pericd in the inpul text. (It will ot tarminate the current clause.)
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C4 WORLD SPELLOUT STRATEGIES

After number processing, DPECtatk must decide whether to pronounce & string
of characters as a sing'e wiord or a compound word, or if it must be spalled out,
CECtatk uses tha built-ln and usar dictiaharies and 4 serias of word fransfor-
mationz to make this degision,

C.4.1 Word Spalout Tests

Sumbes conversion, numbier abbravietiong, and the “Street/Saint” task hava all
been performed befora DECtalk bagins the decision testz, Punctuation has no
yat baen removed,

i

DECHalk lgoks for the word In dhe dictionarias. First the user dighonary |s
scanned, than the Mel-in dictionany, (Note thal the uzer dotiemary takes
precadence. If the word is fouend in that dictlonary, the search stops )

The dictignary teokup procadure invalves stripping suffixes such as “-ed”
and “-ing.” If the word 15 found in e dictionary, DECtalk spoaks tha
assacinted phonemic transcriptlon.

If the word is ned found, ary puncuation around the word is remaowed. If
present, the punctuation symbols ' ([ « <= [ 8re remoyed irom the lront ol
the word, 2nd e punciuation symbols ™ ) v ] are removed from tha and
af the word, The squara brackets [ ] are already clscardod il
MODE _SCILARE i=s <20,

. IF same punciuation was remavad, DECtelk performs a special test for

abbreviations “(Gen,y"' and ombedded sentance punctuation (1 want {28
year?) tg schaal'’).

Naxt. DECialk looks for inftlalisms. (An Inltizlism is 8 ward written as a3
§iing of uppercase letters that may or may rot be saparated by *."") For
exame, tha sfring "APO™ is pronounced as “aye pea oh.'' Other sirings
with gmbeddad periods are spedled out. Therefore, "ap.o" would ba
pranounced as aye perlod pee paricd ok period.

If & initlalism is recognized. the last " will terminate tha clavse. unless it
is folfpwed by scme other purciuation.
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ADBREMEATIONS AND AT ROMYME

Al tis paint, all diacricgal marks are remgved.

IF the word is still not found, it @ exarsited for hyphanation {ag in com-
poLnd '::'-.ﬂures] and the single-quote character, A tast g Als0 performead o
Fnaka sure Sty wold oF word fragment has enough consonants ard vow-
alz. H tha tasl 1ails, the word i3 speilad aut.

This et ensares hat 1ne word Goes i conzain embadded pusctieation.
A ward like 'sysfaystem’ is spalied out.

If DECtaik dacides the word s proncunceshis, it processes gach part of a
compaund noun independently. If the wond s fot in tha dictidnary. it s
pracessed by the latter-bo-saund ruies.

If the wrord was promouncad. DECH2lk gdamirsgs e punctudion aitar ihe
word figr silence or clausa terminators. Tha punctuabion maks © ) ] )
produca a brial silenca [orly one slence 5 produced, even il several
charackars are processed). The punctuaion marks ;o1 - T Erminate &
Glavse.

If CECtalk dacides ithat the word must be spalled ouws, the antire word 15
spallad, including leit ard rght puncluation. [f the test letter of te word s
a4 sausae tenrminator, 1t s considerad punctuston and 1s nol spellad.

A singie letter, digit. or cther character within Guotes oF parshthesss i
spalled Sut (but 1ha punctuation 0t apasenl A e wanaorced eyl
rathar thah "ok Thiz holps DECaK process disls such as e fSlawing.

ia) boaks
h) nawspapers

. HBrackgis, parentheses, snd breces ast a5 commas, producing A clacss

boundary, Thereforg, parenthaticsd exproesions (such as this one) sound
rcra netural.

When Faxt 15 spelled ouT, & orief pause iz a¢ded after esck characier. This
makeas. [t easler to transcrine tat, such as past numbers.



ABRREVIATIONS ANE AGRONYMS

.52 MoRbinational Chargcters :

GECtalk pranouncas the names of all multinationai characters. Kote that this
does not mean that DECtalk wili comractly pronounce wards from other lan-
guages. such as "Tromse,” 'dofa,” and ''gargor’” For cxample, “gofRa”
would be proncunced [d'owhax], but A would be pronounced en tide.

The Digital character sets ard described in Chapter 4 of this marual,

[
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WORDS 'wITH;_TwG
PRONUNCIATIONS

Tatle 01 mﬂvﬁas. a list of hunwgraphs. Hnm{g&aphﬂ @re ;..-du*i OF wards that
ara spedled e:-:act!iy the =ame but ara pronaunced differantly. Wsaally, thoy are
nobn-verh pace ke itsert ou siress on tinst syllsble) and imsert [werb:
stress on second sybabl), -athough adipotiva-vers and varb-verb pairs do
oesur. In-sarlisr varsiong of OECHalk. the cafault foren ivas always the naur.
Hera, howewar, tha default f-:::m is {he mora frocient form of e twe. The
profiurgistion of “ransform’, a8 4 vedb (secohd sylis'n-u sirgsasn) is mora
commar thal gyt of the noln first syllable stressed) znd tharefore ha verd is
iyt mrauu. :

H Dﬁ,ﬂtalk Gives one prcn;-_r‘u: iaton for' g word it this st and you ward the
siernative pronunciahon, slrn'ph; Type & right pamntrmah 1 (o spEce) before
the word., - .

For exampla, # you lyvpe “bass, DECtalk wil say [b'ays} {the voices iotwer than

beritone). Mimvever, it you want tha alt:-:rr ate’ pronuncieion, you should lyoe
N ET-C a”ld DECHAlL wili 3Ry [y aas] f2 type of fish,

i
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Sewveral Er‘.ﬂﬂsh phanemic 2lphaceks ane widely used today. Tahie E-1 ists the
phonemic alphaket thel BM:CLe yses, fogether with the phonemic alphabets
from three well-known dictionariss. #t also givies an examply of each souno,

some dictionaries put the siress symbal.after the vawal nuclaus or at tiie atart
of the syllabla. DECtEhk raquires that the siress syinba] appears betars the
crpawral. : .

Thibie E-1 has nizen alghabatzed according t the Mantom House Dictonary

phonamas ko fac:lmala tramatation of a dictionary pronunciation into DECtak
pnunnm-e:s,
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WEBSTER'S MINTH NEW COLLEGIATE DICTIONARY

The fllowing wansfarmalions ara eouirsd in additian o these noted in Tadle

-1,

-4
1.

R4

Phenemic ropresentations that appear betwasan backslash symbols In the
dictiorary should instead ba enclzsed it sguae brackets o confomn with
DECIzlk format.

Word Websiers CECtalk
in s, - [ifnj

Sress Mmares that appear at the beginning of each syliable shoud be
miaYes 10 gapear just before the vowwel,

Word Wehater's DECtak
bat \ bath, " [b'aet]

Ay ylable boundary symbel in a dictlomary entry shows te debeted Irom
RECtaK phongm e pronunaiationa, This symbal is usuatly redundant infor -
mation. Dicionaries are hen not cunsistent about the use of the syllable-
noungdsry symbol - sametimes using a sylable boundary ta reflact dariva-
ional sucture. and sometimes f2 reflect cronunciation. (& ayllablo
boundary gymbod is 2 legal DECtalk phoreme, but overuse or misuse of 4
may blozic applation of allsphans ssleotion rules when ey shogld
Appiy. b

‘Word YWebsler's DECtalk
QL Ser RS, [prrarr]
P b pES-BN, . [p'rreen]

. Tha segondary stress mark may he used a kit oo kherally in Webstar's

pranuncistions. if unsure abaot including & secondary strass symial that
seermns to be therg simasy 1o prevant vowsl reductisn, Iry lislening to the
wort bodh with and withowt the sgconsary strass.

Ward Webster's DECtalk
oastulute % pas-cha-.lat % Te'saschaxleyt|

e
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DEC1alDICTIONARY PHOMNEMIC CORACEFONDENDEE

5. The hi.ﬁgss'-_ ditfarence with Webstars is 1 wse of thi symbol for the
redeced vowal schwa, Webster's alsp usss schwa 10 represort the
nonreduceas Yowed in words such as Ccup’ DECHIK expects that the
stressed phongme [a0] will be uad in werds e “oup”

in DECLaik. the reducad schws vowel [gx] sometimes sounos bater i@
replacesd by the raised ang frantad aliophana fix], oarticutary if the acja-
cenl cionsonants are producad with the tongue tip, Tral arg error can
ceterming the optimal versicn of schwa in individual cesas.

Werd Wabster's | DECialk
Y] n hap, ; - [HahgE]
tlbn ytoo-bet, -t uwhbidx]
Kiusas kigeash, . kil

&. The finnl unsressed sylebie in words such as “Dollke,” “button,” and
“bultter”’ sounds bettar i tha sckvwa-plaf- congkonan! F'r':ln'.lnﬂiﬁllﬂ'l sug-
pesied by Wabstar's is replacad by the syllabic consonant Gliaphanes

Wiprd Webstar's DECtsik
bottle . hal-E, [h'aptaf]
button ' bat-en, B 'ahtean]
btter ", DT, fb'attrr]

EZ AMERICAN HERITAGE DICTIOMARY

The primary differences batwean Amearican Harliage enties and EIE{:*th wn-
lax 12 the placement of the strazs mark after B syliabbs rather thar Getore tha
vowel, a3 DECtalk requiras. .

Again, syflatée boundary symbols should generally be omitted, and spme 0
andary SEessas May have o be pmitted.
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TEXT TUNING EXAMPLE

Thiz appendi conkaing e text usad > demanstrato DECtalk at tha 1954 |EEE
tntermational Confarsnca on Apaustics, Speech, and Signal Praceseing. Tha
teut is presented twico, the Fret time as ariginaly written, and the sacend tima
aftar phanemic and textual Tixes ware applied.

Original Yersion

[:red

A Californie Shaggy Bear Tale
lor Saven GECTalk Yomces

By Cannis Kiatt

[:nh] This stary was ysed (0 demonstrate DEGtalk at 1ITASSP-24; in May of
1284, al Ban Diego, Californin,

f:op] Oinge upon a e, thers wera thrae Dears, They ved In'the graat forast,
and fried 13 adjust to moden times.

[nk] I'm papa bear. |iove my family, ut | love hongy bast.
[:nk] I'm sama bear. Being a2 mama bear 's @ orag.

[:rak] I'me Baby Bear and | have troubis relating to el of the gemands of older
baars.

[np]l One day, the 1irod boars left thair candominlume to search For henay.

While thay were gona. & beautlful yousg kady snuck inme the bedroom threugh
a1 pEn window,

152



TEXT TUMING EXAMPLE
[inw] My narna i Whisparing Wandy. My purpose 0 entering this buikling
shoukt be cisar. | am planking to steal the lamily |ewels.
[:ngg Hot on her:rall was Be farnous police detective, Frail Frank.
I:nf] Have gi.lnu segn @ lady cerrying a lavndry bag over ey shokldes?

[':rsp] A woman kbsehrg with ey et sar firmly placed agalnst a fange rock
responda.

Cre] Mo, Mo ome passed this way. ve beea listemng for garthquakes all
morning, bul have oy apotted three bears searching for honey.

Changed Vearsion
L:npd
Add peroda afler the Hile Bnd auffor.

A Caliloriva Shaggy Beoar Tale
far Seven DECtelk Volces.

By Dennls Kiatt,

Make phoBemic oarreciions.

[;nh} Thiz story wes usad to darmorstrate CECalK 81 ['aykaesp] 84, 0 May of
1984, gt 2 asndiy aygaw] California,

[:np] Once upon a time, there were three nears. They livad in the greal forsst
and triet 10 adjust W modern limeas.

Add exnphalc siress.
[nk] U'm papa aear, | love my family, bt | lova ["Thonay best
[:ni] Fm mama bear, Being 8 mema bear is a drag.

[:nk] I'm baby bear and | Rave trouble retating to 6l of the demands of aitise
baars.



APPEMEIX F

Banin a varh phrase.

[:ng] One day, the thrae bears [ 187 their condaminiuem te search for honey.
Whila they wera gone, & beautifil young lady shuck into the badroam through
AR Gipan wincdow.

[:nw] My name is Whispering Wendy, My purpose 10 anterng this duilding
shodld be claar. | afe: planning 1o staal the family |eweis,

Beqin & new pavanraph.

f'np] [—] Hoo on her trail was tke lamous pokcs datective, Freil Frank,
[:r'] Have you seen a lady camying a laundey bag over her shouldar?
AT commag for phrasing

[:rp] A woman, knaeling with har laft ear firnly placed agsinsl a large roch.
responda,

Add pitch comlrgd and emphanc siress.
[nud [INa. Ne [flone passed this [/4]way. 've heen liztening

for' 'l fearthquakes all moming, but have only spottad three basrs searching
for horey

144
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'BASIC PROGRAM EXAMPLE

TITIE: RTASAHFLE. BihE
YEES1OQH: W.D
DATE: .3-047T- 1935

FUHCTRRRGL PESCRIPTION:

This Lo a Samal® prag-on La conbrel & BECERIE DTROA.

This program IS wrlien in e "conpabtilbhbie™ spbewl of WAE BRSIGC.
[+ ahculd Fur under mast 5AS5S smplessnbatioks with oanly
ninar charges. for example, WAE BHSIC no lonDer

crequires Yhe vae nf lire cariars, afd chey hese net

‘gean Leed here surepl 4o peieEsary 10 the code.

Sape oF the "sxbtended" Festorec auon 53 ihe SELECT

and TFCLARE m=tmiomertd hat Seen awoided Lo poie [his caen

‘mm '|.r1||11'._:|l=-'r!|l|.'|Eu iy pod2lrle.

Thin pragram hai been teatec or Mg wd, 2, '--l:1-".| WRE-AASID dEo4.
FORAALZ FORAMETERS1 Mane
PRIVILEGES FREQLIREL: Homs=
EITEHﬁnL ROLTIHEE CALLED: Hane

MALIFECAT 0N HIGTEEY:
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Ty OH ERROR &0 TG 12000

Ownamlc Blnrage, Funmoticm, 2=d Constant Deelaralians®

oAl w THZ-M[oN
DACTRTE & ZRC-F[TAR;8;Tck
DER# + ESQ-M[qH

DERF IRET# = ZHC-"QFaia"
DSEPFTER® + SEC-"[~20n'"
DELEIRE v ZSC-"LIp™

¥ Deilne inhs dlagnestic: s Lthelr repliss.
] Ser voaptas § of the GECialk DTCD2 Junwr's Monenl, for
¥ ithe dmsgriplienz of LFese SEQuEnccs.

DTRROAF E = CSEe@P:g;™
OTE hDé LN o Ter L

CTAHSKERE » DTFHOKE# #* 20" DTCHTS

DTHAHGUPE 1 JTFHOWE®+" 41" +DTEHT S

CIKEYHALE = STFHUOWE#+"2E"+TTE4TE -
DTHOKEYE = STEFHOKC#+'"E{"+LTEHTE

LITIMEOUTS = 37FHDOME&+ 30"

TTL1ALE =~ OTERDMES+“q%2™ -
TTIHes = QTRERHER+ 50" +LTEHDE

TTHOMTHKS = DTHHDWDF+ " [TEHTE

! Define the teleprcne manag=rent azcmpe ScOuEmers.

! The umpuerces far lTimeput mnd diei s nwnber botl -
! latz: arncthur parsanelm-, =mo dmd!ne ely bhe fl:iec

! parts cF them here.

WiREPLYd = ESC+"P;7D5™
UHOHHUDKES = ETRESLYE+ITEHI
FPHOFFHCCES = DIRE2LTa+«={=+UTENDL
FHTIHENLT = RTLRMLyL+mp™-DTENKDS
FHINOLORGE = LTEE2L 70 +=3=+DTENDS

FHUIkk% = FTREM_ v ea=4 = RFEMDS
PHHODIALE = LTREIP|.Y3 =54 QTERDS

PHEU=¥# = TTREIA Ye-UGR OTLEDS -
FHHORRE® = LTRERL Y2 M OTLRGE ’

! Defice Lhe anwaa-uw Lhet QECEnlL wLll snerz aaok ms
H Fegplies 14 iha phone commards.

ATHAGKE = S0P IBRcZITE"+DTENDS
DTHOMASKE = FSG =P Quci=+«DTERDY

! Deflng 1ha dwgumacess Te furre on angd o4d kel_.-pad nesking for
! ihz M* and """ clharccture.

DTETITE = CHEe"r 10+ DTENDS

DTEYACE a ESCe"F-11*+DTE4 DS

DISPEAKE « ESC+TF; i8; 1'"+DTE ST

! mtine “ha zpeaxing cariral awguemhncse.

ar
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BASIC FROGGRAM EXAMPLE

EEFIHYIMG F MA[HL InkE CODE

[HFUT: "DECialk Tgvick fe.g. FVAl: or TTE:27;LTDEVIGEY

ATREMICE® = EDITHRLTIEVICES. -1}

G0 Td 1aed IF CEFTLLTDEVIGEF, 2L am T

MTUEYICEd-~LFDEVLITE $+4 1 OF BIAHTELTIEVECESR  LERL AT DEY (ERA3 £t
DIDEYICEE = DTREW]CEE+DTLVALS . OUT

19EH DIJIEVICLS A% FILE #'%

! S=q GTUEWEGEY tre the ctramg r2oulred io MOPENT Lhae

! fEtiale dmvicer e & chomrel.. BOE requires a fall

! filenpas, whilc ¥HMS demar t, The abeve sirpng warko

! for aalh aparating 2yslens. [pen the BEGLalk chanrel.

LMTIL DX
© O WRIT A%
PLREEFLAGT = 17
GOSUE 10000
HELT

! fupge the tnpul buffer of any posasibile rematining Mwinis'™ er

! #3har qmrhege characters, Ka=p qdoipg 1 ynkail ELhere

i am nqthana i the bBufter mrc BAYILE retorne & LiMBOkL. BFFOF.
! w2l the wrrwe hatdler aend conlrpl back te The nexi JEne,

1 Kmem o "i7lag™ to teEl Il m=rrgr Fangler wokirs Lo rFrEIomes,

FUESEFLOZE = DR
WALT =0E

FRINT #1%, DEC5THS
FRINT #1%, Disniee
ARTHY. #1%, DBRE-

| Mo oo ™ Mecft® reset oe toe DECLalk,
! lurn an the twypad nmaak frature,

1 and rmgumci ¢ Devlce Steius Peguesl to B¢ sare ihe 07 wesia,

GOELE 0000
G0 TH 5E786 IF ILFLYE <= DERE

" Gal the tlral r=spanss which & alnpby the DGR eaceps aeguancs.

GOs5ul Qe .
30 10 A2TERE IF REFLTM «» LSWFI1RNTS AXG REFLY¥ «» DSEAFTERY

! Mpe ge: the wciemded DER reply respanaa. .

1 Thas jarogran de==p"L care 1¥ there bhac besn & pover-folinre
| Eifbi ERe umar-definen dietiomdry lEn*1l Seing used,

! La either responae Lx DF,

. PRELET =%%, DA

LOSLE 000D
a0 TL 327658 TF HoFLYR £ DASTATE

P Sgnd B Devige H1%rihuln Reguovt 5o DECEelt. Cxit 1F ot
1 doman "l manwwsr with & "IELTALMI™ raply.

1a3r
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WA|Y MENU LUE

ARINT M1, OTHARGLFE
SO5%UE 1DEDT
@l TO 327RE [F REFLYS < PHINHGKF

' Hang up the ploene, dnd lask far the "on-hegit FEACANOE,

FRIHT #1%,. DTAKEWES®

GasUR 19da4

ol TO ZFTEE IF R[5y 4» PHOHHOOKFR

FRIHT MEDTIZAMTLN -] -WATTFORGALL, Meltlng Ter call at! " &
TIVEECNEN " an "DATLELIR]

T Endble asutn-ahuebsr af Tho Phn-e. ard Leok tor a0 "on-Raak™
H BrEwer whal faaae fhet DECtalk hes processed bhe cormand.,

HALT &S00

FHSFLAGT = 1k

GOELRE tnapg

ARGFL&0E = Q2

o0 T4 agrGe F REPLYS <» PHEGFFHORKS
wWNIT 3D

! Baszl dihe Ltnpui tinenyt tn !0 mlns,, and ueit Far DECEalk

! 1o answiz- the phone. e proper responss & =¥ -hool ™

! Than rezet the timeacut in 50 secapels,

! Uae fANSFLAGE te tell the arcor candler Lo go becid end

! se-ren disgreatley LF the phase ssn’C anewared «jLhln 10 mlrotes.
1 Thiye wlilL diostilrgulsh Eelwwsuh a bad ZEGEm]le mmd =me

1 aclliwlbly an the Llinpe. TR 10 f2oute Eimecow? desst®l ownry

1 on WHS =ince RMY nnly allocaties & byke For bthe peroneter.

1 Therefcre, BAR[T Aluaps seis & Elnsout of EES whar 1 musms nnyln Ry
1 groater. Thiw works dittereni.y on dLfFerent eporeticg

! Sypebwms .

BRINT F1%, DTKEYIQDH
GOSULE 10000
GO YO ZEMEE IF HEILYE «x PHOFFHAOK2

1 Faeble the ipi=ghane seyped Ln the new "Pute-etop™ rode.  In 1449
P omede Lhe [IC1aled dos= em “intecrnal™ stepddiseble spenking
L whenmwror 1% pems m OTAF Porne fxey presald,
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ARlk

AEle

SASIC FRHzAAN DXAMPLE

T MY, DTEPERKD

T My, A _s1dd«dHella, tr-as 1w DEGLalE 3 '\?lFl-..i'::1||'_.:|-" )

T #E, ™ an the latezsl morasr af hd JECLadb Jamole.™

T AU, ™ an & multi lapa woaoe ovnlneslzes Lhal con e &
=eekbtrel up to & telephone Janss simul LBRESLSIp.™

T ®"1%, "Mow i would Llke to demonairase my abitlisy te ™5 k
“under=land commards enlep=d from A puabh butten Fhooe,™

¥ #i3, NTUIMKE

SCHUR apDpe

0T

I 327 1F REPLYE <% FHLFFREIKY

Erable 1h= “Hine™ detecter te see ofF the LB hanhga g Ao ghane.

Fa and qui tha redpenze From DEGtwlk - 1t ewmould B "efThoak™
iT the sonmand w4 proecessesc BE.  Con'l enabls iba wink

.gzteotor =ntid oW bpoause plokleg ap toe phone gan

look like & wkny to the DEEtale,

PRINT 22X, "Prees any seps foiliowed hy lhe pumcer sdgn ke, and 195

PRIk

LI Y

elnil
0T

1 e
H

Ir e
THEH

ELSE

EHa

T Su

at 1y -~pmd bemct the numbar vou - bave eriered .,

T #1%, "Prawy Ehe wtemr kwy To rod Lhis demnretration.™
ute-ntop’ made duase an foploed Malaskkle speaklog" cemrand,
s the filrai Emieng bo de b2 to re-cruble it. Then apbak.
B 10000

O 1010 JF REP_YR = FHHIME® &

t the keys aressed and Jook for @ "wimk, ™ LF 1173 B Ywine't
then kerp wp the phone mad siecf sgein,

LPL g = kTl g

FEIHT #1%, LCTSPEAEE

FEIHNT #1X, "Taank wav Ter £a2llhg DEGlelk =.%
FREWT #13%, "dawve a nide dpw =

FELKT #3135, TDTITHCE

Gl TC 200

PREWT #3%, DIGPESXE .
PEINT 3%, LEsTOREPLYE LEMCQLP TRp-1E3;", =
FELET #1%, DTLEyAal
GOSLE $000n
GO TR 32766 TF REPLYE <3 AHIFSHIONE
. GO TO 1244
IF

abk & nessage ano hacg oy ihg anone 3 F TR A= peesnsged.
alnxrwlae resd Back EhE pureber and gao gel anobkher.

185
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150Gy

15010

SZEVER

3EFs7

a0

DEFINE o FLURECTIO4 Td GET JHFUT FROWM QFCTRLE

REFLYS = "

INGUF LLKRE #1%, SEGW
It RIGHTLSEQAR  LEHEEERF]-TRI"LR+LF &

THER

REPLY$ = REPLYE«LLFTOSECS, LCP{GEAIN-21)
El SE

FEPLYE = REPLYTh-LEGH

GO TO 10010
EHD [F

! Elrce BA51C o3 lppignented of WIS any 25X thinkw Shat bhe

L fESCr pharacties i3 b otermlnater, kesd losping

k arnuad wntil we gat Ehe £GR3 Lhet DECtalh appands Lo catpat

r in "reypad mawi™ pode. BA%IC alap lranalales sCRy Lo SCEesLF2,
t a3 Tnak far eCEP4LF2 are sfrip 11 ntf,

RETLFH

GL_OBAL ERRDOR TRAF

LCRUME 18014 [F ERR <3157

BERIME 10152 EF ANSFLARL = )

REFUFE 1023 IF PLRGEFLALE = 1X

ARIHT MENTASARPLE-F-kBREISATHER, Wo r=asponse From DiLioic, ™
2ESIUFE P03

4 3al o tvhoout waltlng for a reaponex fF-am OEGEali.

1 1T the tlnecut came Lo 4n axpactod placa, then ge

L] beck tc the ~ext llpe of eode.  JEbecwlae, peont a fessace
2 and hang up the phore,

FRINT =IDTREARPLE-F-BY5ILCENS |, *iHR.£RL ERIITERR]

Ga Ta J2TET

1 17 1t vs mrmy olhker Frrar, lasn Prtnt ‘'L mmd =yt L.

PRINT ™XDTZEAMPLE-F-14vESCSEQ, ™s &
“invalld e3pags Sequentes reply ceccleed™

Y An Iswnlld reaponazs U & mSCmpE FeqUCCE WES FECELVED:
1 Primi mr mrraor LEEELT L and exts,

EHD



Y

i L]

Yy

SERVICE AND DOCUMENTATION

H.1 DIGITAL'S SERWCES

Your DECtaik T203 system comes wih a warrant].' that gives vol'acsess o
the best of Oigital's resources, incuding our technical axpartise, spare parts
inventories, and wondwide semvice orgatizatcon.

aftar warranty. Digital's support continues tarouph a range of on-site and of-
site zorvica atamatives T8 as lorg as you own your Digital hardware, These
sorvices arg designad to help :,r::m get the maxlmum pedormance from your
SyStem,

H.1.1 DECsendice

DECearvice is Digital's moat comprehansiva on-site service. 1 providas com-
mitted response bme Ncludeg & four-hour $8vice FeSponsD il your Systsm s
withirn 100 mikes &f & Bigial sendcs location. DECservice aiso provides cortinu-
ous FEpErs: undl the problem 5 solved, 8 preventlve malnienancs prograint,
instatlation of the [siest emngineerng changes, and autometls escalation for
coplex problems,

DECaervice: le13 you - chooes the howyrs of covaraga you need fa support your
appliceton, wp b 24 hours a tay, 7 days & wash.

Tat



APPEMDIX H

H1.2 Besic Service

Baszic sarvice nifara pconamleal vt full 2arvicd ooverage. Your calls for sarvece
racaiva priority, sscond orly to DECaervice Galla, You also raccive praventive
malntenance, installation of $he latest enginearing changes, and automatic
escalation of complex preesms.

Easic serrice i3 avallable during stancard buginese hours, from 800 a.m. to
500 p.m., Monday through Friday,

H.1.3 Par Call Serice
If wour application doss not damand comprehensive support, you can take
advantage of one of Digtals per call programs.

Fer call ggrvice 2 avallable on-site and off-site on 8 noncantractugl basis,
Lervicgz is available Monday through Friday durng standard business hours,
from 8:00 s o 500 pum,

Fot onesite gar sall service, you gay for the ime and materiaks necded lor sach
senve call. Off-sita par calf service is available thraugh mail-in board roplace-
ment and carsyv-in Systatn repiirs.

H1.4 Carry-in Service

This ia Dintal = low-cost altarnative io on-5He suppot. Yoo an carmy your
CECtalk into any of Digital's 150 Service Centers throughout the United Stales
and pick up e repaired systam within twa days. Or, if you parormn your oesn
maintenance, you can carry in your faukty modle and recelve ar mmeadiate
aRChange.

Carry-in samveie i available $rough a ong-year, fizad-cost agreemant or on a

per call basis that Includes 2 flat rate for labor, plus the cost of all parts used in
the repair. All gamy-in senvico and pars coma witts a 90-day werranty.

T2
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SERVICE ARD DOCUMEMTATION

H.T.9 [IEEmmlur Senice

DECmailar is a faciefy raplacerent service for Digitat's customers wr-::u TNEin-
tain theit ogquipment to e modula or sulassembly lovel |t provides S-day
turrsaroutd, free return ghipping, 90-day warranty, 24-holy emergency service,
morthly bilking, and quarterty activity repars.

Whichever Digita! service opton you select, you will recaive high-guality, retii-
bie sarnce dalivered by one of the laroes! sarvica organizations | e ndasiry.

H. 1.6 .Digitsl Flald Service Infgrmhation Numbacs
For miora Infonmation on any of Digital's services, calt the semvice information
FUMDEr i1 Your e during rormal Dueshness hoars.

102) 4125565

Australia

Awistria fe2g) e¥rad 1l
Bakgiurm 102 2425095
Cansda 1RO 267-5251
Dermash [2) BEDGES
Firslerned [ 423511
France (8} OFTE292
Holand [30) G402
Iraland . - (1) 30E433
[taly (02 517961
Japan (03) 280-71651
Mau Zaaland W13y S804
Morway. /2] 160230
Portugal (1) 7T25a02 -
Spain (1} 7331900
Swedan (B} T3IB000
Switzerand {01} BtESTH
Linited Kingdara {734) BGET 11

Linited Siates
Wast G-Er'r'ﬂ-Ell'Ij'

(BLO) 554-3333
(DBS) 93514

193
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H2 RELATED DOCUMENTS
The following DECtalk documants ara availatée from Diglal

Tikier

biCizlk OTO03
rener's Manuak
(EK-DTCE-0M)

DECtalk DTGNS
Frogrammer

Aefarance Card
FEM-DTCO3-AC)

DECak DTOO2
Installation Marns
(EK-DTC03-1M)

DECtale TR

Poekat Sarvice Guide
[ER-DTCD3-PS].

iad

Descriplion

Thiz manual provides complata information an
DECtalk that mey be raquired by a hovies usar or
an applcetion gprogrammear, The marudl gives an
overviow of DECtafk configuration, contrels, salf-
tasks, and dascription of DECtalk anine opara-
tice. 1t also doescrbas DECtelk phonemic codas,
spoken taxl convantions, ascapa =aguences,
&nd programming methods for intarfacing
CECtalk with a host computer and telsphane.

This card summarizes DECtalk phorwamic codes,
commands, and azcaps SeqUences.

This quilde axplaing iow to canfigure, install, and
neck the DECtalk DTCO03 oyetarn [rack enclo-
sure and CH00S modules),

Thiz guida expiring how o roubleshoot and
repaly the DECtalk DTCOX. This guide |5 lor
Engital's Flold Sarvise techricians.
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SERVIGE &MNE TV UMEMTATION

H3 OCRDERING INFORMATICN
Your can ordar deammets or suplies by alaptone from 82530 &.m. o &0 pom.
{EST) ar Hiy mail,
Gontinental USA and Puerto Rice
Cafl 1-[B00-258-1710 or wrile o
Digital Equipmeant Corporation
P.C. Bax CE2008
Masha, MH 3081
Hew Hampshire, Alaska, nguii

Call 1-(603)-084-6880 of write! 1o tha abova addrnss.

Outside the USA and Puerio Rloo
Wrrta ro:
Digital Equiprient’ Corparation

Attn: Acitassofias and Supgles Bushness Marager
ofa Lotal Subsidiary o DigHal- Approvaed Distriputor



INDEX

| B, 153 frbi, $17
A, 03153 knnt, 117
Y. B3, 143 [nkl, 957
&+ G3, 153 [np], 1%7%
T ) [:nr], 117
<, B4 [:hu) 917
[nvl. 117,134
(-] &4, 86 [pn _], 194, 116
i |. 85,84 [a2 ], 114, Y181 16
[']. TT.87 38
{7}, 87,82 lapd, 120,121,128, 130-131

["], 37, 90,57
[£] &F, 92 173
[~} 87,92 129
[#1]. &7, 92
-] 84, 87, 92

lasl 120,124,128, 130
2], 119,121,122, 124
[A&], 119,121, 122,124
[BF, 120, 121, 128
lorl, 118, 121,128

i*) ar, 93 [i4], 112121 122,124

fal a7, 23 fal, 119, 121,122,124

[1], 77, BT. 34 [@il, 120, 121,132, 133-134
[¢] &F [B2] 120 521, 152 153-154
[.]. 87,075 [Q2), 120,121, 122, 153-154
|.1, 87,488 fipdl, F240, $21, 132, 15353-134
[#], 87, 95 [afl, 120,121, 132,133

'], &7, 97 ighl. 120, 121,152,133

1 87, 87, 140 Iv]. 120,121,152, 152
1], 0B-08 [hH, 120,121, 128, 129
repl 114,116 [ha]. 119, 121,122,123

[(dv _], 114, 118-134 [fm], 119,121, 125,127

[k 3 114,117-318 [le). 120,121,132

o), 117 [I=], 118,121,125

156
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[f], 118, 127,125, 1a7

[pr]. 120123, 128, 134131
fquj, 120, 121, 128, 13C

wil, 119, 127,125, 128
gavel. 113,134

jsm], 119,121, 125, 124
[&r]. 120,121, 128, 130

[ex], T19, 13, 122-123

A

Abbravialions
in Badit-iny digtionary, 168-129
fidmeric, V61-167 '
peripds in, 1657, 1648
processieg, 160, 161, 187 .
uppercasa leliers in, 164
Acranyms, 159
Advanced apphication, 140-145
Alophanes
consonanl, 81, 85-Bg
vowel, 80, 83-B& )
Aiphabets, DECtalk anc dictionary
phanemic, 177-181
Alternate characskar sets
desiqnating, 38-43%
inveking, 42 )
Atlamale pronunclkaiion, T4--706,
o4, 14 173-174a .
Application developmeant, 138-141
ASCH, 10, 18, 20,21,
2900, 31-35, 3542
ASDI oharecter 5eis,
aplacting, 29-50
ASCI coda table, 3224
ARG escape :
paquences, 18-14, 2021
ASCH G5, 35,36, 39
Average pieh, 128 1.30-1:51

WOk

Hackspace (BS), 22, 23, 32, 24
Jnderlining, 2.3
Breathinass, 125
BE, 22,23 22. 34
BuHer
oyerflow, 27
sTg 2T
Bir-in dicticran. 188-189

i

30, 54-35 43
21, 3d-35 42, 43-44
1 format setling parameters, 1353
Call pragress, a0, 87, G54
Gal: prodgress datesticn.
Sea Call progress
Cardinal numbers, 183-164
Carrage relurn [CR), 22,32,
24,71, B7. 82134
Changing wice
parameters, 118-134
Changing voices, 112-114,
t17-118
harscter sets, 29-30
ASCH, 2830, 32-33,05-36
DEG Supplemental, 35 57, 39
mapping, 30
sefecting altgrnate, 3&, 38-39
spraking, 24
LK, madianal, 36, 38
Cherachars
backenace (BS), 23
dialing, £3-64
snaciyl, 75
Cntldren's volges, 112 1397
Clause boundaries,- 23, 85, 105, 106

187
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Clavse lerminalor. 24, 104
Cade talble
sight-Hii, 34
mavan-kit, 32
Coding standards, 31
Comima, 95
Comma pause duration, 116
Command, keypad mask, #0072
Command, telaghong
management, 53-53
Answar, G0 61
bangup, 5961
kevpad, 50, 62 63
nakeypad, 50, 62
rop, 9
fetwink, 594, BS
Milsedial, 59, 61, B3
aoppad 59 62
timagut, 5%, B3
tonedial, 50, 61,83
wink, 54, 65
Command, test and status, 51-38
Giavive status request
tbriof repart), 57
device slalus reguast
(extended raport), 54-55
MVE conteol 56
sali-taat, S2-535
sofl tarminal reret, 55
resel 1o initia! state, 55
Commard, voica, 105-111
dizable speaking, 106~3G7
anabla speaking, 106107
indey quiry, 108- 108
indeax reply, 108
index faxt. 107
input logeging, 111
load dectionary, 110-111
speak pharemic text, 105
At speaking, 105
aynchranize, 27-28, 108

144

Commands, 18

anding apguences, 19

irtvalid commands., 19

wonCe modibication, 132-154
o L PGaLion

maner, 46-46

pRrameters, 47, 154-157
Commumaatians

hasl-DECtalik, 2, 23-28, BB, 27-28

fne-by-ling, 70-72

1elephaone, 2,57, 53-64
Compoiig roun siress, 923
Compaund wards, 93
Canfiquration switihaes, 4, 1 54157
Condlicling commanda,” 1535
Corfarmizmnoeo lewal, 49
Cornecting DECtalk to

a hoet computer, 2

atalephane sarvice, 367
Consonant, 85

swllibic, 84
Conzonard schonemes, ¥9, &1
Control charastars, 22, 33
Contral codes

single-byte, 43

muitibyte, 48-45
Contro’ caommanda

keybnad mask, FO-72

laad dictionesy, 110-111

lzgging, 1%1

made selection, 45-48

lulaphona menagemont, 58-509
conlral saquence, 18, 43, 44
Contralling DECLalk spaach, 105
Controls

LEDs &5, 6

power swiich, 3

pushbuttons, 5.7
Convariitg ASGIH text 1o

phanemic cods, 12413 -

Convarting cantrael conmands, 13



Converting phonemlc code, 13
Cormvarling tést to speech, 10
CH, 22,32, 34
Chl, 22, 34. See alse

Gormral segquansea

o

D& primary, S0
M gecondary, S0
tash, 47 167163, 164
Fiats loss, 27 :
Date synehranization, 27-28, 188
Datos, 161, 167
G5, 232 34
See alsa Device control atring
Mecimal valus, 23, 21
DECHYE, 51, 56
DECSSTH, 51, 52, %6
DECtalk
descripiion, «ii, 2-7
mode of gperatien. W
module, 3-7, 154-157
reiupa, 28
DELTST, B2
Default volces, 113, 117-118, 144
DEL, a2, 3
Dinjete uaar dictionary, 52
Degign vaicg commanrd
paramalers, 115-134
ssartiveress 130
avarage pligh, 120-131%
basalne fall, 2B
hrazthiness, 126
cascade wooal tract
fains, 1.33-134
pat rise, 125
nead sizeg 123
higher formanta, 79, 124
laryngealizatiore, 127

INDEX

lax breathinsss, 125
loudreess, 132
riviny [FreLaem S mekxArFET
wvaluag, 115
ropan tixad, 127
pitch rarge, 130-131
aquickness, 120
fichnesa, 126
save, 134
gaa, 122-123
emaatinoss, 126
saund source gaing, 133
strass olfee, 130
Cenze aitribuke reruasts, &
Device atnbures, 50
Cevice oontral string. 16, 43,43
Devies idsntilication, &
Davica seli-test, 52-52
Dewvice siaius emor 2ades, 54-36
Dovice stalus raport, 53,54
Davige tegimg, &-8, 52-635, 167

Cialing
charartars, 83-G4 153
mode, 58, &3

Diclionary manager, 11,12
Diphtheng, 20

Giscarding host deda, 27
Bocemantation, 134

DSR, &3

DT DICTE, §10-111

DT INMDEX, 107

LT _INDEY__GUERY. 108-102
0T _INDEX _ REPLY, 1048
DU, Lo, 1t

DT _ MASK, ¥0-72

DT _MCGE, 44-48
O7._PHONE, 5E-54

DT PHOTEXT. 105

07 SPEAR, 1GE-10F

DT ST, 105
DT_SYMNC, 1048

1368
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Durafion apd gilah, 38-29
Duration contral, 38-949

E

Eight-bit mode, 30, 45-46
Emotignz, BG, 96, 131
Emphseie, ¥7-73
Emphatic gtrees, 90
Emply parametar, 21
Fralle auloarswer, 58,61
Enahle or disabboe
Rpeaaklng, 106-107
Enceoding tipa, 139
Ending commands and data, 153
English, 74, T7-7o, 103, 104
Enter phahemic text command, 105
E3LC, 18-19, 22 32, 34
Ercape commancs, 147-14%
Escape geguence, 20-21, 43-44
ASCH vharactens, t8, 19, 20-21
devimal walue, 21
format, 20
MRS mManic,. 23
parametsra, 21
Exclamation paint, &7
Expanernis, 165
Cxignsion, 56

F

Factory seitings, 4, 154

Female/mabe parametar, 112-114,
117-318. i22-123

FF, 22,32, 324

Firmware Identificalion. 50

Flush panding text, B2

Forrmatter, numhber, 11, 2

Fracricns, 151, 156

200

G

GO-G2 charester sets, JB-41, 42
5L, 44, 41, 42

R, 40,42

Graphie characters, 33

Hang up telaphone, S7F. f61

Hargware identification, 5

Hat rize. 129

Head =irze, 123

Highar larmanris, 124

Host communications fine
format, £1, 156

Haat commanications tine
apeed, 51,156

Host-OEGtalk interaction, 23-25 .

HOSTSYMNG, 27
HT, 22, 53, 34
Hyphen, 47, 83,161, 163

fndes
defining an ingax, 107
laat index sean cuery, 108-109
raplying when an indux iz
spoken, 108
Index quary command, 108-109
Indes reply command, 108
Indax taxt command, 107
Indexing taxt, 107
IPput logging, 11%
Inianation, 86, 96, 37
Invalid commands, 135

T
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X

Kevpad, 57, 58. €2
Keypad mesk command, 'J'CI-:?E

L

Language secken by DECtali, 50
varyngealizstion, 127

Lax oreathimess, 23

Letters. roultinaticnal, 1TE
Lotter-tg-saund moddle, 1,12
LF, 22, 33,34

Liztz, 3%

Load dicticnany command, 11{J—~‘I i
LG HOSTREHE, 111

Lang sentences, 84, 96
Loudness, 132

L3, 38

LS1, 3o

i.S1R, 319

LS2. 35

Ls2E, 38 |

L53, 39

LS3R, 39

b alefemale parameter, 112-114,
117-118,.122-123

Markars, spress and syntax, A6-97

Bharking lext, 107-103

Bz [ e e v
parameters, §18-120

Minus sign, 47, 183

Mietnonics, 20-21

{HNDOEX

Modas
gighi-1it, 30, 45346 .
oparaking, 9
ahnnemic, 1058, 144
seven-bil, 20, 4546
MODE EUWROPE, 47
hEODE__MEMNLES, 47
MOIDE__SPELL, 47
MODE__SGUARE, 47
Modifying voices. 112-114, 118
Moduls, latter-to-soend, 11-12
Money. 161, 168
Manotang, S0, 118
Morphoeme houndarios, 93
wultinational charackar RaL
Lep DEC Supplameantal
Multinationgi letterm, 172

Names, 133
Mew paragraph, &7. 140
Moy woloe command, 114,
117-118, 134
Mew voicae dasign, 118
Mopen fixed, 127
Murnkrer fomatter, 11, 12
Mumipers
ahbreviations, at-166
ambiguous lorrata, 164
cardifal numbearg, 183-164
oK s in, 163
dates, 167
gecimal ractions, 164
exponans 163
fractiore, 1BE
minus &g, 163

201
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MOEX

Moy, 166G
ordinal, 166
pitus sigr, 1683
proceseing, 159-1E80, 141
atientific notation, 183
time of day, 167
Numeric gncoding, TAE6
MYR, 56

&

deerating moda, 4

Jrdaring infermation, 195
Crdinal numbers. 166
Orhogrephic sympols, 8667
Crverflow. Ses Buffer ovorflow
thverload, 123, 124, 133

P

F character, 63
Fackel-switched network, 72
Parameteis
design volce, See Deeign volos
command garamelars
dalault communlcation, 154
delaalt voica 121
DT_rAEK, FO
LT _MOE, 47
DT._FHOME, 58
module satup, 4, t55- 565
seii-lest 52-53
teiephone coement.
Ssa OT__PH{OME
Paraimaters in escape
Aedtlgfces, 20 21
Faranthetical remarks, &5

iy

Farser
wenierce, 11,12
ward, 11,12

Part numbers, 138, 16¥-163
Pericd, 86
Periad vauage duration, 114, 116
FH_AMSWER, 59, &1
T Slalus reporis, B
PH HAMGLIF, 55, &1
PH ®EYFAD, 63, 682, 63
PH. MGKEYPAD, 59, 62
PH__MNOWINK, 59,65
Phone slalus raply codes. 80
Phonemes
conesarant, 7T9- 61 8588
Safinition, 77, TH
Flross markers, 48-87
syl mearkara, A8-a7
mo-Charactar syatem, 21,1738
vowel, 77, 7E-81, £3-8a
Fhronamms
alahabeta, 177-175
cormmends, 103, 105

corrisstions, 74- 18 62, 140-143

mocle, Y05, 144

aaelling, 103,111, 142

thacry, ¥Y¥

transcrigticn, 74
Phanhormics

D Clalk, 74

DECtalk and gictinnary

correspondanca, 177-181

FH PULSE__DI|AL, 53,6, 63
Fhrase stivcture moduie, 11,132
Phrasing, suntanoa, o6-8y
PH 3TOPPAD, 59, B2
PH_ TIMEQLUT, 54, 5
FH__TOME  CIAL, 5%, BT, 87
FH _WINK, 59, &5
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Fiteh
average pigh, 120, 130-131
conteni, SE-28
pitch range, 123, 130-131
Pius sign, 163
Polysytlatdc worda, 38 -
Powerup, 3 &
Power-up status, @, 51
Prepoeitiona: phragses, 95 -
Frimany sirass, 58
Product identification, 50
Programmmirg
consideratiana, 6. 1386-137
escape sequance lormat, 20-21
Pronunciatian
aternato, Ta4-76, 77,
140, 173-176
afrors, T4-T76, 82, 142-143
optimizing, t42-143
Prosodic control, 348
Pulss dialing, 57, G3-04
PP, 51, BF

Q

Juection mmerk, 96
CQuicknass, 130

]

Ri_PH,_ ELSY. 80

By PH SOANSWER, BO
A3 . FH__NOBAL, 60
AI__FH__QFFHOGE, B0
A FH _CNHEOOK, 80
A2 _PH_TIMEQUT,. &0

A _PH_TOOLONG, 80
Hi. PH WINK. 80

IMOEX d

Relerences :
kEibliogrepnie, 102 :
documentation, 194

Realies
T, 50
atatus, B3, 150-152

Reasat, 51-52
o initlad state, 51-52, 56

Rastore gperating Bateres, o1

Return symiboal, 22,22, 34, 71,

ar. a2, 134

fAhythm, 36-87

Richnezs, 1236

RS, Sea Hesal

Robeot wiokpe, 131

Fatary dial, B3

Aules for DECIAlh -

sesusaces, 1A-19, 2021

&

SYCAT, 30,46
5aC1T, 30, 46
Save paramater, 134
Soiantific notation, 163
Socond pronunciation, 77-78, 34,
142, 173178

Zecondary stress, B0
Self-las!

power-upy, 8

rowtine, 8-9
Santepce pareer, 11, 12
Saguences, 18-21

ending, 1. 1393
Bervice, 191-193
Goattngs

dafauli, 51, 154

O0F switeh, 4, 154-167
Sevan-hit moda, 30, A5-46

Ak
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Gex, 122-1273
5l 22,32 24
Sighing, 32
Slence

phoneme, £6. 28

symbol, §5, 9
Singing. 100101
Smaolthness, 126
SMA netwark. 72
S0, 22, 32,34
Sof terminal resnl, 565
SP, 22,32 34
Zpace gymbol, 27, 92,134
Speak command. 108-107
Speak phoaomic text, 105
Speeker definiticrs, 118-1534

varametara. See Design vaice

parametars

range, 119-120
Speaking rata, 114, 115-116
Speech contrel, 103
wpaech aynthesizer, 10, 1, 13
Spaach timeout, 104
Speech luning, 142-143
Spellout sirategiea, 1 70-171
552, 22 38
553 22 3%
ST, 22, 24. See sizn

String trrmenator

Srandards. coding, 31
Status, power-up, &, $1
Sterus reporl, 53-56
Status reporting, 53-56
Stop spaaking, 1015
atress

armphatle, 40

primary, S8

secondary, 88
gtring terminator, 15
5B, 22, 32, 54
Suztained sounds, 98-90

204

Swilch-kpok flagh, &3
Syllabic conaonanta, B4
Gvllabie boundariss, 92

Synchrenlzaten, dafa, 2728, 104 -
Synochranize command, 1086

Swnlactic funclian words, 91 -
Swntactic structura, SE-87 :
Syntactle symbaols, 3887
Synthesizer control

comecancs, 10,13
Synthesizer gains, 133-134

-

T

T character. 63-84
Tab symbol, BT, 92, 134
Telephohe
Goimmand paramelers, S0 -
dial, 57, 63k
kEypad, 57, B2, TO-72
ilma, 3, 57
[Ine irlartace, 57
management command, 55-55%
raalirs, 80
stalus meseages 5560
Touwch-Tane, 57, 6:1-B4
Tesl /-9, §23=-53
TEST.. HCONTROL, 85
TEST _HGATA, 53
TEST. _FOWER, 53
TEST SFEAK, 53
Texl, 104
Text Inpul, 2, 10 ’ -
Text to epeecn, convarting. 10
Time of day, 167 -
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