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25 3025 5 2 2
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ERTER R R L S R0
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i [P

e A P - .
FMEDAL sound filss ars given na
- [ i . =] G fos Ty T o
numbaer Ffrom 01 fto 99 See also
i shructurs

OPERN {
- UNIT = lun,

FILE = name.
OESE = TDIRECT
ANIZATION = -
Mo CUNFORMAT
TG = TURKNDW

o= 248

DT
ginal wnif nu
are novmally
%15@wﬁame; e
a record lang
UNMMNIHIN means bthat
i is ppened and
af LThe same n
to and vead §

IMTEGER#Z BUFFER {(40%6
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i #ad SUBROUTINE NAMEES AND CALLING PROCEDURESR =z
; SRR SR S L R L)
e Subhroutinss

#ins the following roultines:
TAPE gpens & sound File on disk

.,

{(dis-Joonnections, hoth FM & Lo channel distributors

=
Py Rl ]

e
1

&, Al
AN

4
£ a8 intensities on channel distributors
BB cisars all device parvameters and connsctbions
PARES determines the number of sound channesls
STER zets caloulation shtep time {(Fframe duration?

i

generator phases
Freguency and 1
parametars on pai
sampling rate

z the delay before the next parvamedsr changes are %o
affect

2s the sound File

G
0
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sa&ng grocedurss and the no-pars

= calling procedures

{ e s i st S s st S50 4. et A L b, Bt O db S8

ns that
e of the

: saramnester valuss on gensrator 1 oand returng 2 gode to the
variable 170 in gsneral;: ﬁug&tivL codes indicats errvov conditions.
hiiie posibtive codes indicate successful operation

i’%"ﬁ

Tk & to inveoke EMBDAD subroultines with & simple Call
in tatus codes ares rsiurnsd For sxample

2, H T . g ey g Y B
ALl FEG {1, 226, a6, O3

BB # data-type declasrations must be wri id
thaet csll EMBDAC routines zs funciions For exampls

e
o]
s
&
e
i
=
i
o
=
g

AMPLG, CDQ. CLEME, CONNEC.
FEG. Fr, FMCON, TaPE, TIME

ME is dinwoked with CALL TIME (i e, not asz s Ffunctiond.
g declaved thus at the head of Lthe program unit. fo
avold confusion with the system routine of the same nams:

e
a

UBET may iﬂﬁi“a%a pavanster
them the spscial walus i'ﬁufu
which have veal-number argumsn
spesd up pragram grecutian,
nerator intensit For szample:

R

=
-y

t.m.
U{x

= 1310700
o= P (10, 23585, ARGOP, 12775, ANDP)

lation and carrier Ffregueng
-

cigs on FM 10, while the
iuaax and intenszity are unalfer

@,




SRR RS T R TR T SRR R R R R R R R R F RO R
i DESCRIPTION OF SUBROUTINEZ IN ALPHARETICAL ORDER =sw
B R R R R R R R T T T RO RO TR TR VR R SO SR R R T

AMPLG

integey Funciion subprogram that seis intensity 2n one of the four
shannel oubputs of channel distvibubor #1. These are numbersd Ffrom 1Y

Lo

S

Lo =4

SPFNR S -
INTE
Funchion

for compatibility with programs written to vun on Lthe POP-15/¥UM
S&MPLG (AMPNR, INTEMSS

integer - amplifier numbey (19 - 227
8 - dinteger -~ intensity in 174 48 (O - 4803

value - IMTEGER#4:
i O
OO, but INTENE nhad the walue ~131070. so0 no inbensiity
was sat

~&1 illegal amplifier number . Msssage writiten on
unit &, Program reiurneg without doing anykibing

~42 illegal amplifier intensity. Evror messsage
subput, and intensity set fto nearvest lesgal
Timit (0 or 48507,




 Function subprogream that sets intensity on channel distribuor

oG (CODNR. CHAN, INTERES

- channel disbtribubor number (1 -~ 234
i
rs

— pubtput channel {1 - &}
R#d —~ intensity in 1754 dB (0 - 480:

INTEGER=4:

bBut INMTEME had the wvalue 1321070, so no intensity

egal CDNR or CHaN
ggal intensity
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4 ot
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et
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i
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1
i
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sound is produced Ffor channel outout
thempts o w@t ampzituéaa or non-egiistent outpubts (&F -

For dinformation on how Lo oh default number of outpulis. use
; ) .
[

hegading "Subroutine

o
ho

i

]
.;wln

hocy

Trrar condibtions: Message is writlen on unit & and smplitodes remain
unvhangsd




3 SHANS

Integger function program that determines the number of channel autputs
sound is to he diskributed on. By default:, the hannel: fhis
faf t ooondition is sed swvery time TAPE iz call

7]

called a

;:-.

Ter TAPE., but before TIME is

ER#4 - number of channel outputs (1 ~ 43
Function valus — INTEGER=4:
1
i

ilegal number of channels. Ervor message on uniit &
nd no changs made o current number of channsls

is a further restriction on the value That may bs

MOHE & KHI % STEFTIME may not sricosed 2000

whares
af channel oulputbs

is *nu sampling ?ate in kHz
i

og w3 E I SU- AR e o i % Wil £
ig fthe galoulation fTime selt by OBTER

Frrternal calls: DAGNP, MESS



3 CLEMS

Integer Funciion prsgvam that clears internal tables containing
¥ gengvabtor freguencies, intensities and phases
# phanne]l dis +~1buiar amplifier intensities
# gonmsction points

o
# gensgrator Yactive® flags {(see undevr the hesading "Efficisncy

e

I = OLEMS () ar CaLL CLEMEB
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g CORNMEC

H et awete syt e Teb s

Integer funciion subprogram that makes connections
and channel distributors
CONMEC (FROM, TO)
FROM — INTEGER#4 ~ gsnevator number (1 -~ 254}
TO ~ IMTEGER#4 — channel distributor number
Function valusg - INTEGER#4:
i 0K
~%1 illsgal generator number
~52 illegal chanmel distributor num
Ervor conditions: illegal argument values ara
on unit &, and noe comneciion is
call: MESS

made

Flagged wi

%

i

mess



3 CETER

i s e 2o e 21

integer function subprogram bthait determines the #%tep time for genevaior
ﬂ%?t lations (frame durationy. The default condition: set every time
TAFE de called, is a step time of 10 milliseconds

See under the heading "Sound framss” for more information
CETEF (TIME)

TIME — INMTEGER#4 — duration in millissconds of ewvery calculation sltep
{1 - 4
Function value - INTEGER=®4:
i 0K
~31 illegel step tTime. Evror message written on unit & and
o alteration made to the current step tims.

P

pote that thers i3 a further restriction on the valus that may be
aszignad to TIME:

i

)

i
f«3

200

MOHANS % KHI % STEPTIME may not exoe

Wi ET e

MO HANS is the number of channegl outputs
Sﬂi iw the sampling rvate in kiHz
STEPTIME is the caleulation time set by CETEP

I valls: DAGNP, MESS

lo

5

LEUETN

i



3 DISCON
H D e
integer Ffunction subprogram that disconnects gensrators

DISCON (NR, DUMMY}

MR -~ INTEGER#4 -~ genevator number {1 — 254}
DY —~ INTEGER#4 - dummy valuve for compabtibility with PLF/IS-HVM
OTogTans, HMas no significance here
Funobion value ~ INTEGER#4:
10K
~%1 illegal genervator number: message is displayged and no
disconnection is psrformed

P

ok
Fie]
pos
5
b
0

1
i)



3 ERDPLY

e —

I'mteger Function subprogram that closes the disk sound Fils fthat wae
puaned with TAPE. Returns information about total music duration and
pumbar of calls to TIME since the latest cell to TaAPE.

ENDPLY (TIMEE, SECS, MBECE)

ITEGER#4 ~ gets the number of times TIME bas besn called
= INTEGER®4 — get the music duration since the labtest
call to TAPE, BECE gets the ssconds pavit of ths
duration, while MBECE gets the millissconds parit.

Function value — INTEGER4:

i 0K

i ervor: could be TAPE not called, or sound
#ile foo large, or dinternel 170 srror

e B

sre returned

repr conditions: the File is not closed; however. values
BETONEQUS,

to arguments TIMEE, SECE and MBECE, thowugh they may be
& mesasage is writien on uniit &
Erbernal calls: DAGNE., MESE

i



ti an absolute phase value in the
1.3 on a “pEL1+iEd genevrator.

moment this routing does nothing &t all, except cheok
argumant MR,

]
i
ot
P

£

.

I = FEF (NR, PHABE)

BE - INTEGER#4 -~ generator numbc“ {
SPHASE - REAL®S -~ phass valus. Yalues o
ave adjusted internally with MOD
unction valug — INTEGERs4:
# 3, but nobthing done becauses PHASE had the value of the
no-parvameber flag: ~131070.0

Beside The ranges (40,1 03

~=i illegal gensrator numbsy




integer funcbion subprogram that sets Freguency and intensity on a
specifisd fraguency generator

FEE OINR, FREG, INTENS, WFI

INTEGER#4 - generator number (1 - 243
- INTEQER%Q - freguency in Hz (0 -~ 15999

~ IMTEGER¥4 — dintensity in 174 48 (3 - 5&0), or modulaltion
index on & logavithmic scale (400 = MI 1.4F if this

gensrator modulabtes another ons

{see a2lso under the heading “Bound generation: FMY)

~ wave Form (0 or 1) = sing wave! no other wave-
forms are available

Funchion value - INTEGEHR%4:

WF - INTEGER=4 ;

1 0K
illisgal generator number
ilisgal freguenoy
illegal intensity
illegal wavse form

L BT BTTOT
values arsg
the nearest

~ator number is found, the grogram wr
g I# illegal p&ramaé

is auvtomatically ssai
Then.

:‘? ”} g -
»\-:;

of

£

M sult e
I = Fga (1&, 15999, O, 1)
proenpt that an svror message is wriften, and 17 resceives stabus
pode -HE

has bthe valus -
18 nig error o




netion subprogram that sets modulation frequency, modulation

Integsr Fu i
arrier frequency, and intensity on a specified FM gesnesrator,

index, ©a
Fi (Ml MFREQ, MINDEY, CFREG, INTENSS

PR ~ INTEGER#4 -~ generator numbsy (1 - 1&7
MRFREG -~ REAL#®4 ~ modulation #frequency in He £
MIMDEY - REAL#4 - medulation index (O ~ 100}
CFREG - REAL®S - cavrier Freguency in Hz (0 — 186383 735
INTENG ~ REAL®Y — intensity in d8 {0 - 10063

Function valus - INTEGER#4:

1 0K

-5l illegal FM number

-BE illegel modulation freguenoy

83 illegel modoulation index

-84 illegael carrier frequency

-85 illegal intensity

b
1
pas
i
Lk
RN
b
Lt
o
(4
-

Frlogenesrators arve paivs of interoonmected sing-wave gsnevators.
compatibility with POP/ALS5-YXVM programs they are numbered

i - s
i FM no Fine gen no |
i i
L S T i
i i
i
i oy g i
H 1 25, B& H
H = 27 2 i
b fan Do S T
; 3 29, 30 H
i §
i H
1 1
14 . . H
i i 55, B H

pror conditions:

¢ dillegal FM number is found, thes progr
ang acbion {pucept writing messagel. i¥
found, the paramsters in guestion are pu

LN
T g8 without performing
#1 parvameder valuss are
fthe nearest legal valus
i+ any parameier {(exgept NR} bas the wvalue —131070. &, the parameter

renaineg unalbered, and there is no T

Ferhernal oall: HERR
H
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L

Sl FX

Integer funcition subprogram that divects the output of Freguency
genevators (i.e. {(dis~)connects them to the inputs of other generaiors,
g bo channel distveibutors:

FRCON (TYPE, FROM, TO)

TYPE ~ INTECER#4 — fype of conmection to be performed
O disconnect
1o commect to another generator’'s frequency input
= connect to & cheannel disteibutor
FROM - IMTERER®4 — number of the genevator whose cutpult is to be
divected {1 -~ 254}
T -~ INTEGER#4 ~ meaning depends on TYPE
iF TYPE=G: TO has no significanc
TYPRE=1: T0 is The number of Tuw generator which i
be modulated by FROM {(must be greater than i
TYRE=2: TO is thes number of the channel dis u.fbutui to
which FROM iz to be connected (1 — ZE5&)
Funchbion velus ~ INTEGER®S:

al TYPE
I conmaction point (FHOM or TG

ror conditions:
& meseage iz written on wunit 4 and no (dis-loonnschbion g made.

e

T np b py wea e Jp— s B fyi g
Behevnial oalll MRS

The ﬁiﬁgr&m below shows the construction of an sxtvemely comple

: ator which is connected fTo the zams channel distributor as a
sine-wave generator | L1y, On the vight are thes ocalls

v madse in order to produce Lhis construcition,

L T = R & -
i H
H Cali, FMCOON 1, 1.
..... ; Y Call, FMCOON (1.2,
3 - : Call, FMOON (1,3, 4
! OaLL FHMOON (1.4, 10
H SNE Call FMOOM (1.5, 77
.......... Voo : MO {1 A
& N &2 At 10 e C (1.7,
i - i {1,801
H i ich‘} RSN
‘‘‘‘‘ t : ¢ (52, 10 43
5 ; 7 -3 L ! C (2. 14, 1%
i L
,,,,, 11 e
For oa description of defauli gener wt@ connections, sss under the
neading "Bubvoutine TAPEY



bprogram %ha* gfinegs the sampling
a sound Fi }ﬁ. ?% default vratbe.

Pz if another mmmpllng vate iz v
2 only immediately affter TaPE

RATE — INTEGER®4 — sampling rate in Hz (ZELHOG ~ 30060463
. i

Funoction value - INTEGERw4:
i OK
~32 illegal sampling rats. MEssEGe writtern on unilt & and
no changs made Lo current sampling raie.

Mote ihst there iS a Ffurther restriciion on the value that may be
: to RATE

NOMANS & DTEPTIME # HATESLOO0 may ned excssd

the number of channel oukputs
ig the sampli g rate in Mz
t i time set by CETER

f
i
o
o
feds Pt
w




£ e vt sty s
integer function subprogram that gpens a disk sound File for writing
digital saund jata

TAPE (FILENR)

FILEMR ~ IMTEGCER#4 ~ specifies a disk file number {1 - @93,
The file is given the name TAPEnn. DAC, where nn ig the
same number as FILENH,
Funotion value ~ INTEGER#4:
i OK
-1 legel FILENR
12 probably file aliready open. . ERIDPL

i. : Y
iast TAPE. Hut hﬁu;’ e other internal

This routine also
# clgarvs genegrator Freguencies & intensities and amplifier
intensities
# glears generator phases
# makes defsasult connechions — all generators are connecited fo
e : tar #1

doe e
-
™
bl
wCGO

channel dis i, except g@ﬁe?'tGTv =25 to 56, which arse
connechad in pairs as simple FM genevators:

Fe F@ 26 -> D1
FG i...24 -1 CDi Fe Fe 28 - DI
FG $7...25 -> CD1 :
FG 53 -> FG 54 - CDi
FG 55 -» F@ 56 - CDi

rar conditio

- @ a??“ﬂg?iatﬂ message is writben on Unit é

- File i3 not opensd and device parameters are not
Frxternal ca2lls: DAGMI. DAGHNP, MEEER

(-ma

pared




TIME

Function subprogram that calculates digital sound datas for a
2 number of milliseconds. Calvulations are ba wd o a&ll
na calls since the last call to TIME {(or TAPE, if this is the
311 to TIME!:, a5 well as all unchanged parameter zﬂrarmat 571,
TIME (M3}
FE - INMTEGER#4 ~ dyration in millissconds of $this sound slice
(O~ 3ETATY
Funotion value ~ INTEGERsz4:
i QK
~71 illegal ME ~ duration is set auvbtomatically to the
nearest legal value (0 or 3ETLTI
~72 probably Ffile not open. Might also be internal 150
erTar. Mosgsage is writien: and control is relurned
at once to calling program
sternal calls: DAGNW, MEDES

St
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Py EfFficiency

§ Ha HR &méﬂ %FFICIEHCY

Hib b SR R S

H s S st anrtn s sates Aot WA S 2w
in order to spesd up the caleculation of sound data, EMBDAC works only
thoss genevators and channmel distributeors that are asvitually bei
A genevator is considered fto be active 1§
# it is connschbed ta a channel distributor or anocther gsnerator
# dike Yaotvive® flag is set: this ie & Flag which is set automatically
whenever a generator receives values with the calls FRGE anﬁ M owhe
TAFE iz done, a&ll generator flags ave auvbtomabticelly put to “inactiv
by defauli
# bhoth fregusncy and intensity sre non-ieTo
I all these conditions ere ftrue, sound dats is caloulated for the
ganeratoer; 1Ff one or more conditions are not sat a%}@d, the gensvabor i
ignoared.
A channel distributor is considered fto be asctive IF at lesst one active

uﬂ
gensrator is connected to 1%
A &asaﬁt
which have
“'ﬂ%rkxveW

baoth @?equEWFQ

The wser
generators
marked as

w sehlir

been wused b
There are
and

in the speeding-up

855

by ensuring that
gt which are not needsd any more sre
two ways of doing thi

intensity to zero

nroc

o

T

# by ﬁlﬁq}ﬁﬁe?%lﬁ“ the generator with FMOON (0. .. ..} this should be
done. however;, only when 1"%& nsity is zervo, iFf clicks arve to be
avoided

For sxample
FARAMETER (MOP=-131070, aMOP=-131070.3
g PLAY NOTES OM GENERATOR #30 & FM #1
Call Fed (20, 440, 380, NOP:
Calll, FMo(L, 3470, 1.5, iF3053. Fiog
CALL TIME (1007
BOTURN THE INTENBITIER OFF
Call Feh (20, NOP, G, MO
GaLL FM (1, aNOF, O, A&NOP, &3
Catl TIME (103
# TURM THE FREQUENMCIES OFF #* OF. ALTERNATIVELY. DISCUONNE
Call FeE {240, &, NOP, MNOF: CALL FMIONM (O, 2¢,
Catl. FM (1, O, ANGOP, 0., ANOP) AL Fﬁ“QN {3, 25
Call TIME (102 CalL c (3, 2é.
Calll ?iﬂE {140

wikh

o
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! % ERRBOR HANDLING w3
i BHSHSHEEFFH LR EREEEEE

EMEDAC routines veport errors in two ways:

tus codes {when invoked
ges to unit &, These mes

i
e g

7
[ sod

returning s$ha a5
writing messa S8
o T PROGRAM UNIT RS

WA TEXT DESCRIBING ERROR

whare YWY is the offending walus that caused ths srrov;
‘P odis the name of the program in which the evror was
found;
‘HY i3 the sthetus code within that progranm.
For sxample:
I o= Fag {4, 106, 300, &)
resulits in the message:
#3038 ~Z1: PROGRAM UNIT FGEG
G: ILLEGAL F& NUMBER
?ﬁ@ foﬁnﬁwng value was O, and -2l iz the status code rvefurned
by progresm FEE

zionelly errors are repovied by lower program levels.
happen, Tor instance, when excessive amplitud H .
avﬁamn, or when an atfempt iz made fTo write & sound #1}

?ﬁt ppening one with TAPE.

The user who wishes to know what happens at lower program lsevels may
gstudy the information under the hssding "Advanced®.

Adlternatively, 1t is possible to disenable the display of messages with
the routine MESER. More informati an can be obtained by studying the
documentation fils EMEMESE HLF, or by giving the command:

e LI D ETRCMET O
% WHELF EMEMERD



codes

P e praa s avare

For compatibility with programs writden to vun on the PLOP-L1S7XVM, EMS
routines return the following codes as funciion valuess,

-1

e Lt

il

~i

I
5B
-7
-7
~ g
g
53
-4

e
- 4”‘}
g
‘....(i‘,, i

mEBEaning

no e@rror. bubt nothing done because of the no-

paraneber flag NOP

pperation pevformed succsssfully

illegal disk file numbsr

ervor on cpening file

illegal genervabor number

illegal genevator Fregusnoy

iillegel genervator intensity

illegal genervator wave-form

iliegal step time {(Frame-duvration:

iilegal sampling ratbe

iillegal smplifier number number of channels
illegal amplifier intensity

iliegal genevator number as connection point
OR dillegal device number {generator or €L
illessl O number as conmection pointg
illegal conmection fype

iltlegal tims

grror on writing to File

illegal FM number

iilegal modulation frequency

iillegel modulation indexy

ilisgal frequency on FM generator

ilisgal intensity on FM genevator

grror on closing file

CaMPLG, G

tall voubtines
D TARE
CTAFE

P

(FEE. FEP

L
CEEG
R

o TR

COBTER

CERATE :
CAMPLG, CDG, CHAaNTE

3
D0
CCONMEC, DIECON

L FMCON

i

D CONNEC
C EMOTN

T IME
CTIME
D FH
CEM

CFM

DR
CFM
EMDPLY
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; wxx COMPATIBILITY WITH PDP/15-XVM PROGRAMS s#wus
§ R R R R R R PR S R e R R R R R AR L I AR SR i

P Compatibility

i o o aners soovs P e p—

The naemes, cailing procedures and aperations of EMBDAC routbtines
correspond closely to theose of the EMBLREV package in use on ithe
studio s POP-L37XVM.  But note the following differences:

¥ new studio devices
- ZHé& intevrconnectable sins-wave generastors
- 284 channel distvributors

# missing studio devices

-~ there are no ring-sodulators, amplitude-modulators,
frequency Filters, Freguency shifters. noise generators,
ar reverberalblion units

# prew Toubines
~ LDE, CHANS, CETERP. FEP, FRAOON and SBRATE
# missing voubtines

- FE,OFEFQ, FE oand AMPL

terations made to old voubtines

¥
%
i
ot
P

- AMPLG, CONNEC, DISBCOM: the meanings of the asrgumentsz to thess
voutines are nobt the same as in the POPALE-XVM sustem: becauss
of changes made in the physical charvacteristics of the studio

~ FEG Freguency and indtensity vange have been changed

- gensrator intensities are NOT put avtemabticelly fto zero svery
time TIME is called; they ave clearsd only when specific calls
o FER, FM or CLEME are issued

For omore details zsee under YSound gesneration® and "Subroutiness®

£
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! s QLOBAL MNAMES UBED IN EMEDAC wss#

¢ R R R T R R R R R E R R T R e R

. Globals

The Ffollowing arve the names of the subroubtines, Ffuncotbi
and block-data prograems uvsed in the EMBDAC program pac
vt wse any of these names For their own programs or ¢

ions: common blocks
fage. Users may
gmmon Blocks

s

ARG - O Po= PROCEDURE (subyvoubine or Funcltion)
aMPETAR OB O ' OB = COMMON BLOCK
BLDA 5 A BD o= BLOCK DATA
1y P 3
CHANES il O
CONNESC P O
CONTAaR CB G The numbevra show Yhe program levels ab
O
&

£,

LETER P which the prugrams a?. ueed., ‘A7 besids

DATL p -z the level indicator means that the
DABLEK OB A2 routing 1% an auvxilisrvry program callsd
DADAT P o 2 by programs a8t this lewvel., A7 withoutb
GAGHNERK OB ~1 a level dindicator mavks an auzili wrg
OGN BD -1 program aveilables to routines at all
DG B lavels.

TAGNT i -4

DAGNF o1 For additional information an program
DAt o1 levels: sse under YAdvanced®.

DaRopK OB -3
DARCD BG -3

GaROE foo-3
BAERCT o3
DARCR Foo-3
DARCH -3
u%HMbM o8 -2
mmﬂﬁ BD -2

r}c-%ﬁ“” # -
miscon e (3
DR TL OB o~

ENDPLY P O
FGOH P a1
Eop PO

ILELK OB 2

FiL N%M oB i

= & TaFE B [
OB O TiMRiK £B O
BRATE g 03 Tipe P {3
: Ve P i, I C }
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i ¥a¥ ADVANCED: WORKING AT LOWHER PROGHEAM Lhk»"w“{.:ﬁ FH
i R R TR R R R R B R R R

Sy

has given information intendsd primarily fory
o work at the ftop level of EMEDAD In sffect,
ribed above provide an interface betwsen the
culation of digitel sound datas.

tdhat foll . iz concerned with lowser program levelsn: and iz thersfore
i who wish to modify or veplace existin
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il

B

w278,

o

i

ALl opr
hhat
cannot

is conskructed on four program leawvels, O to -3 Laevel
ies nearest the composer, and -3 is closest 0 machine
ime considerations in structuring EMEDAC have been

-

ma%w it as easy as gaﬁqihie to add new voutines i:%b

ook ﬁaua - an example of this is given under the
ﬁéd tipdate
make it as easy as possible to replace & complele pro
gnvisaged. for sxample, thalt it may at some time be ds
the whole of level O, which ds & relic of the hubrid
ardware analog sound gensrators controlled by a PORALS
v careful study of the input reguired by programs ab |}

osgrammer should have Iittle difficulty in constructing

ate that is beftter swuited fto the Facilities available
I system An example of the replacement of & whole ls
in EMS&F, the wevsion of EMSDAC that makes us §
caloulation: here the whole of leve i
a6 the differences of approach T
Fro while a1l other roubines ars i

2dures

calling procs

o

i
i

g;

agperatians.

manipuliate

[ e
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i

]
<
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=
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Pwd Sy et

o

g i

agrams a8t level -1 and below are called as subroutinss

return status codes as one h arguments They

be called as INTEGER FUND DTOgTANE For esxampls:
CAaLL. DAGHI {FRAME, STATUE]

he integer wvariable BTATUE gets & positive valus if

sration is succsssful, and & negetive value IF it fails

§OYEEEan

heading

el

m lewve
able &ta
shem

Eal 4

"'":{;
aofhusre

& Ffully
TaEn be
20 far
sosd Iin
2 use of

highest.
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s GOMPMDON BLOCKS containing data that the level wovks with -~ Thess
o po . P o S, " . H 3 e 3 T -
should be accessed oenly by programs &b the lewsl in guestion, and net
B gther levels

s
ot
=
i
e
gl
£
b
b
e

B oone LLUL? DaTS program that initializes 211 fthes common
i Lion

# pptionally. one or more voutines that manipulats dats in common
hiocks, e g. put values in them: or convert data from one fFormat ito
ancther; for sxample, FEE., CONMNEC and so on, at lesvel

) mp%iﬁn&ilga ong or more suxiliary voubtines that are called by
programs at the level in guestion to pevform date manipulabtion: Ffor
mxaﬁsiw, DABL and BLDA which are called by level wQ programs to convert
betwsen Floaling-point and lé~bit integer formats

# roubinegs that confrol the Flow of data: thsy initislize data-Flow,
send data to lower levels, febtoh data from lower levels., and closs
data~-Flow. In gensrel., these routbtines are oal i res: Lthus i
table b@iam- TAPE calls DAGHNIL which calls DABI i
calls DAGBNM which calls DABMW which calls ﬁ'ﬁ

A 1

PR TE iﬂﬁﬁ,;ﬁ&@@%&ﬂ4«maiiwﬁ in _lowesr level rout
= 5 i . ) Y
= both DASMW and DASME, > gaﬂmf Vue Fe j& g pe
R yoran e P

The following tables describe what happens at sach
da%ﬁ Eﬁih igvel ex

specits as input, what it doss with
nvolved in the process.



data

Input of

to EMBDAC program levels

Ffreguency, ampli- ftables of all digital sound digital sound
cbudes, connections: gensrator & amp- data in the range:data in an array
CFor dindividual cilifisr ampls, -1.0 o +1.0 of A40%4 1&-bit
cgenerators & oamp-: Fregs. Cconnsos; cindegers - one

tifiers, Yactive'—¥flags. cdisk File record

intensity on log-: linsar aemplitude

avithmic 48 scals (G0 o 1. 07

duration 1n @ms sample no. &t end: sample no. at cFils recovd no

{gime-slices™? aof previous event:start of event :

ggram operation at each lsvel:, and names of data-flow routines
Level operation init  send Fstoh close
O converdts intensity {db} to amplituds, Ta&PE  TIME - EMDPLY
stores Freq. amplitude & conner data.
csets generator Yacbive¥-flag
cconveris 3uraf1Uﬁ to sample ﬂumber
-1 coonverts generator & amplifisr para- DAGNL DAGHNN - TraGhE

cmghars sound:
N gatéﬁs

cReeps

to %Lcatingwﬁeznt digital

track of generalbtor phases

-z coonverits scund data from fFloasting- LAaSMI
cpoint fto i6-bit integer format

-3 cpevforms disk I70 with Fordran OFEN, DARCT
CHWRITE, READ, and CLODE

names voubines that man
common blocks COmImon

blocks

'i{,ﬂ&

G PTAR, CONTAR, FLGTAB., . AMPLG, DG, CHaNE., (JLEME,
GEMTAB, TIMBLK CCETER, DIBCOMN, FGEFR, FEG.
FrMCOnM, BRATE

NP

Z%G.mwu MEAR, FILNAM, GNP, FECH
8K u$€9A4{

e
L PHEB

D&

: DAGHM

FILBLK, B

i B, DKFIL, LA, DABL,
CDABLBRs
-3 DARCEK -

smee marked with % are auziliary routines {or their

by programs at these levels fo perform manipu

DADAT®

common blooksd
tation of common
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H 4 enen s vt e

We have alrveady seen how data is organized in 10 ms ames. within
which vamps are generated for freguencies and amplitudes. It should he
noted he Pivst sample in the

Frame and veach ftheir final values on the last szample. I¢, for

gxampis, a frequency senvelopes from O fo 1000 Hr is genevated in the

Fivsdt frame in a file (samples 1 to B00), the wvalue caloulated for
Hz the

mple 4 is 2 Hz, and the value for sample 300 is
rpguency is then to go down to 00 Hz by thes end of

calculated for sample 501 is:
10060 + ({3060 - 1004 7 BOOY = 299 Hz,

1000 input 504 input
5 .

i W W

e

B

g

]

19

g

3

Fote ©

;o From bthe walus st
he passe of the Ffirsi
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3 Mioid

for

58

~mah
foar

AL

A9 4

w3 BUBRDUTIN

e T Y

#

programs at ie

beftwesn

D78 conv

T R LXK E O N R
ES IN ALPHARETICAL ORDER #%%

Frdh G 3F 3 SR 4R 9E 5 SRR SR R SRR S0 R A ER R R S SR 2 2

—
&

wel o convart sampling @atﬂ
=1.0 and +1L. 0 to integerwE {id—bit

STELON.

BLDA (ECOUNT., SOURCE, DEBTIN, BTaATUE)

ECOUNT ~ INTEGER®4 ~ number of array slesments to bhe converbed
BUURCE ~ REAL#4 AREAY — caontsins data between -1, 48 and +1. 4O
DESTIN -~ SVT?Q Rad ARRAY — regeives converied data
BTATUS ~ INMTEGER#4 -~ gets:
1 OK
=3 dillegal ECOUMNT (must not be <03
-2 amplitude svrrors found {dats outside limits
=3, GOONIE and +1, 000G01LE;
Data is converied according to the folliowing pabtiern:
1.0 +ERT AT
0.0 3
-1, MEQﬁ%;
outside range BETVAE
fapprox. —1. 00003}
fovr information on converhing dats which liss beitween limit
3.0 and w10
itions: On illsgal ECDUNT, & messages is writien on unit &,
conversion is performed. When ampiziu&g grrors are found: a
N value (~3BE7AHE) is put in ths destination arvay instsad of the
ggal valus., Whan all the dats has besn converted. 2 message is
wiritten stabting how many datas items have been flagged in this way
External call: MEDRE
Gee DAGMW for szampls of calling srocsdurs

©



- % AT
3 Lidiai.

i E——
lgvel -2
e 5 sampling data in dntegersd {(ié-bit) fFormat to veal numbers in
the rangs ~1.0 to +1 Q4
Cali Dabl, (ECOUNT, BDURCE. DESTIN. BTATUE)
~ INTEGER®#4 — number of dafta items to be converisd
~ INTEGER#Z ARRAY - contains 1&~bit data
DESTIN - REAL®4 ARRAY ~ receives real numbers a
STATUE ~ INTEGER#4 -~ gets status code:
i K
-1 illegal ECOUNT {(must not be <03
-~z amplitude errors found (i.e. srror {flag ~32748 sat
in BLOA q.v. 3

Fier conversioan

Error conditions: Illegal ECOUNTY dis flagged with a message on unit &
and no conversion is performed. Amplitude errors are flagged when the
convarsion is complets - this is noet a Fatal srror.

External call: MEES
information on converting data to ranges gther Sthan ~1.0 Lo +1. 0,

DADAT.
grample of cvelling procedure. sse DRDABMR.




ﬁ DADAT

H s o s b it

level ~Z
=ty bthe multiplication and addition factors uvssd by DABL and BLDA in
suﬁwavfznj D48 zound data. Theze factors grovide the user with the
ve of controlling the overall amplitude of sound data and of scaling
which i3 not in the standard vanges —-1.0 fto +1. 0 or 33747 to

Cali. DabDaT (MUL, aDD, BTaTUS)

MUL -~ REAL®4 -~ multiplic ion factor {defzult wvalus: 3278703

i
1] 311 kA
AN -~ REALs4 - ﬂdélL on chor {default value: G G}
£ ge

e e e
sTaTUE ~ INTEGER#4 -

i QK

t
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e
fe
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conversian ares as Ffollows

f&

iian fram veal to ld-bLif:d o= {v ¥ omul
Bit to Teall omm {4 - @midd

i dis & i&~bit integer {(range -~327&7 to +3R7467:
v iz & veal number {usually in ths vange —-1.0 %o +1 03

Mo srror conditions or esxternal oal

oy

S



Closes the current sound Ffile.
CALL DAGNE (STATUS)
STATUS - INTEGER#4 ~ gets:
i OK

-1 170 errovr,

External calls: DASME, MESS

ievel -1

or no file open {error in DASME)

See ENDPLY fov example of calling procedure

i

S
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gval —1

fod
£l

Gosne a disk file for the creation of digital sound dais

CALL DAGKT (NaAME, STATUS:

gt

MAME -~ CHARACTER -~ $fils name {(ne extsnsion
ST&TUE ~ I[NTEGER#4 - gets:
2 0K, namsd +File alvready ocpen
4, existing File opensd
I Ok, new Ffile opensd
=i ervar in call to DAGMI (I70 ervori: the Fi
apensd

BRI L

ey

For esrampls of calling srocedure. sse TAPE
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pa

SGubroutine that puts values on EMEDAL system parvamsfers. Care must ba
grarcised in the use of this routineg if strange resulis are Lo be
avoidad: it should be called after DAGNI, and before any call o
though no checks are made to ensure that timing is vight, ALl
ﬁarﬁm“twrﬁ that can be set here are put to their defaullt valuss in
A GNT.

aos,

CaLl DAGNP (PARAM, VaLUE, BTATUZ}

PaRaM - CHARACTER -~ ftexit string szpecifying which pavametsr is to
receive a value, L.egal strings arse:
CEAMPLING HATES ~ sampling vate in Hr (2000300000 default 30000
RAME DURATIONY - du“atimﬁ in ms of sgund framss (20F ~He 10
OHANMELE Y ~ number of ouitput channsls (1 -~ &2 oo B e i
VALUE ~ INTEGE L

Tﬁern is further restriction to this value, imposed by the
4x1mUﬁ possible number of samples per frame
sampling rats ¥ Frame duvation % channels) 7 1000
may noit esivesd 2000
STATUS ~ INTEGER®4 ~ gels:

ER#4 ~ walug to be assigned to the namsd parameier.
&

1 OK
~3 unvecognized parvamsisrT name

-# illegal value
-3 wvalue UK, sxcept that resulting frame size is too Lig

Error conditions: Messsage is written on unit & and no new valuss ars
assigned.

g of calling procedure, see TAPE.



DAGHNW

vt coapn sasen nama eens

Sl

ilevel -1

Converts devitce parameter information to digital wave-form data and
writes it on the disk file opened with DAGNI.

CalLl DAGNHW
- (SAMPNR. GCONM., 6GFLAGS, GFREQ, GLEVEL. GPHASE., ALEVEL. STATUS)}

SAMPNR —~ INTEGER#4 ~ the number of the sample at which ramps to the
parameter values in this call are to end., This should
normally be the number of the final sample in a frame:
DAGMW calculates sound only when SAMPNR indicates thet
at lsast one whole frame is to be created.

GCON (25461 ~ INTEGER®4 array — generator connection data
0: generator disconnected
1 - 25&6: connected to generator with this number

257 - 512 connected to CD number (GCON-Z36)
GFLAGS (25&) - LIOGICAL array — generator “active® flags
.TRUE., = active .FALBE., = inactive
GFREQ (234 ~ REAL®#4 array -~ gensrator freguencies
GLEVEL (25&6) ~ REaAL#4 array — genevabor amplitudes in the range
0.0 to 1.0
GPHASE (256} -~ REAL®4 array — genervator phases at the beginning of the
#rame, in the range 0.0 to 6. 2B3185308. The values for
active generators are updated auvbtomatically by DAGNK.
ALEVEL (256.,4) ~ REAL array — amplifier amplitudes in the range
6.0 to 1.0
BETATUS ~ INTEGER#4 -~ gets:
i DK, calculations for at least one frame done, though
there may be samples that have not yet heen dealt with
2 0K, nothing done this time, but there are samples that
haven‘t yet been dealt with
3 0K, nothing done, and nothing left to do (SAMPNR =
number of last sample created?
~1 illegal sample number {(must be = sample
number in previous call to DAGNK)
-3 internal errer in wave-form calculation (FGCH) -
program package not initiaslized correctly
-4 @ither writing out of disk file range, or
attempting to write to a file that has not
been opened for writing {(errvor in DASMW)
~& 0K, but excessive amplitudes (L -1, 0 or
> +1.0) have bheen found (in DASBMW); a file
containing the current device parameter values
ig written on unit B0 - see also under “Sound
distortion®

External calls: DABMW. FGCH, MESS
For sxample, assuming a frame size of 500 samples:

CALL DAGNW {100, GCON., GFLAGEH, GFREGQ, GLEVEL, GPHASE, ALEVEL, BTATUS)
CaLl DAGNW (320, GCOM., GFLAGS, GFREQ, GLEVEL. GPHASE, ALEVEL., BTATUS)
CALL DaAGHNW (1300, GCON. GFLAGS. GFREQ, GLEVEL., GPHABE. ALEVEL, S5TATUS)

The $first call does nothing at all, since it specifies part of a frame
ortly. The second call creates one frame up to sample #3500, with ramps
on generator parameters starting at zero and rising to the values
specified in SFREG, GLEVEL, etc. The third call creates two more
frames, the ®first with ramps to the new generator parameters (samples
#3501 to #1000}, and the second with static values (samples #1001 to

H1g00) .



previously

(FILENR, EBTATU

FILEMR ~ INTEGER#4 - file numbsry (1 -~ 3}
BT4TUR ~ INTEG ~ gets:

zilm;ai file number

= Pile not cpsen on this unit
~3 I/700 error on CLUOSE
1 number vedfers to the EMEBDAD file~handling system
sranslated infternally to 1agiaa2 unit number (8O + fils

gssage is wribtten on unit &

ing procedurs

This i
numbar



P
level -0
Upens & namsd File for reading or writing.
CaLl DARCT (FILENR. MNaAME, S3TaTug)
FILENMR — INTEGER®4 - file number {1 — 3}
MAME ~ CHARACTER —~ name of Ffile (including estensiani
ETATUSZ ~ IMTEBER

4 - gets:

{: existing ¥fils

new Fils opsnead
b

Lo e
b

Az Ll F e wee [T} IT]ITY

~1 illegal #ile number

~Z File with this File-number alrsady ooen
~3 170 errov {on INGUIRE)

=& 170 error {on OFEM:

1
Wt
it
i
[T]
]
ot
i
&
~i
fot
4
[
i
o
or |

unit & and fils is not openad

B
g“r' .
3]

=




Heads one logical record from a gpecified posiftion in a disk File
CalL DARCR (FILENR, RECMNR, BUFSIZ, BUFFER, BTATUS:

R file number (1 - 33

Q record number within the Fils

TE ~ INTEGER®#4 -~ size of arvay BUF {(must = 4094
ER o~ INTEGER#Z array - receives data From the #ils
g o~ INTEGER 4 -~ gets:

i 0K
-1 illegal ¥
~= na file o
~3 illsgal B
~& T/ error on READ (maybs illegal RECNRS

g numbsr
g on this unit

rrores ~1 to -3 arse reporied, the
ai. In the cass of @rTor -&; +the
may be whol partly destrou

-
e

Tt

et
[ i 11
fl

Lo




Writes one logicsl record to a specified position in & disk file.

CALL DARCW (FILENR, RECHMR, BUFSIZ, BUFFER, STATUS)

FILERR - INTEGERs4 -~ ¥#ile number (1 - 33}

RECNR —~ INTERQERs#4 « number of the recovrd within the file Lo which
this data is fTo be transferred

BUFETIZ ~ IMTEGER#%4 - size of array BUFFER (must = 4094}

BUFFER ~ INTEGER#Z array ~ conitains the dats to beg written to disk

HTATY

Ug o~ dnteger variable ~ gsts:

i O
-1 illegal file number
~=Z no Ffile open on this unit
-3 illegal BUFEIZ
~& 170 ervor on WRITE

Errer conditions: Message is wribtien on unit & bih
found, control dis reiturned immediately to The call
nothing is wriftten to disk. With srror -4, some or al
may have besen written.

Frtearnal call: MEES
See DADMW for szample of celling procedure

i




- U

o

zes & disk Fils, after making the Ffinal transfer
t-racords ¥t in the internal buffer

CaLL DABME (NAME, STATUE)

]
]
Pt
i
i
i
=

MaFE ~ OHARACTER — name of %he File to
BTATUS ~ INTEGER%4 ~ gets:
i OK
-1 wunrecognized Ffile name
- file not cpen
-3 I78 srror {in BQRCA)

4 178 evror {in DARCE)D
is not ol ed when negative
DARCH, MES
procedure, see DAGNE

3

-

lav

of any

(o

ades

1
(= A
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axtensiond
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urned



G DaBMl

k it sguon a0 T S

fpens a disk File for reading or writing, Allows three files o
goen at the same fTims.

Calil. DABMI (NAME, DIREC, BTATUS:

- OHARACTER ~ #ile name {without sxitenzian?

CHARACTER ~ 170 direction:
READY = access or update an gristing file
TWRITEY = greate a nsw file

WG - INTEQER#4 ~ gets:

K

i, existing file opensd

O, Fils slveady open

=41 no room for this File: 3 Files already in uss
T REA&D or “WRITE

illegal 170 divection (n:
srror in DADAT {should
grroar in call o DARCI

i

it
B L IO e L DY e

e T340
L
"t
i .
3
]
[
o
3

10 ERAEOR
Frror conditions:

age is writfen on unit & and File is not cpsned.

Erternal cails: DADAT, DARCI, Mk

Den DAGNT for sxample of calling procsdure

be
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foued

‘ehohes sampling data from a disk fils, and
t Format in the vange -1 to +1. Ary amountd
anyg part of & File with one call.

fact used in the EMBDAC File-~wribting
sake of completeness. oy :
ile EMBTREAT. HLEP.

Call. DABMR  (MNAME, SBCOUNT, SPOBL. BUFFER, STaTUSES

MAME -~ CHARACTER ~ file name {(max. & charactsrs: no silfens

SBOOUNT -~ ﬁiEGEﬁﬁ@ -~ number of data iteme to be Ffetohed: m
zevo or positive, and must o= QHJQQET af
channels ¥ number of samplies

SEOS1 - INTEGER®4 -~ position in File of F'r%t data itesm to

-~ must be 0. The Ffirst slement in the $file

number 1; thereafiter, element number =
{sample number — 1} % numbser 0Ff chamnel

Floating—point datas be

- =4

SUFFER -~ REAL®4 arvay — rvecsives §] Guig
STaTUE ~ INTESER=4 - gsts:
A

unrecognized file name

File nob open

illegal BCOUNT or BPOZI

I7A0 error (in DARCH or DARCKD

—-& A, bBut exgessive smplitude{s) Ffound in £
Feternal calls: DaBL, DARCR., DARCH

£

i
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DABMM

e s oo qonse it

1
i

ieval -3
Transfers flosating-point sampling data in the range -1 toe +1 to a
speoific place in a disk #ile, defined by sample number. Internally
the dates is converted to i&-bit Fformat with 2 csll to BLDA, and than
gathered into records of 4094 INTEGER*Z words bafors being szent an to
Twvel -3,
always writes to Filss segquentially, with each call to 04ATNM
one frame of scund to %he File DAGMW ?tsei%: frowevser: hags no
gstrictions. any asmount of date can bes writtsn fo any part of a
any time,
CALL DASMEK (NAME, SCOUNT, 8PO51, DUWFFER, STaTUE)

MAME -~ CHARACTER -~ file name {(no sytsnsion?

SOOUNT ~ INTEGER#4 - the number of data itesms to be written to dis
musdt be zero or positive, and must = {(number of
channels % number of samples)

SRSl - INTEGER#4 - position within the fils (i 8. elem ;
which tThe Ffirsi datas item is to be writisgn st b
The Ffirst element in the File has numbasr i; thereafibey
glement numbar =

{sample number - 1y % numbery of channels + 1

BUFFER - HESL array — calling program’s array containing wave~form
data in the rvangs ~1.0 to +1. 8

STATUS -~ INTEGER#4 -~ geis:

1Ok

~%1 unrecognized Ffils nams

-2 File nolt apsn

-3 illegal SBCOUNT or BPOBI

i T/0 error DARCH

=& IO performed OK: bub excessive amplifudes Found in

BUFFER {i.e. less than -1 or greater than +13)

Eeror condibions
¢ grrer ocodes -1 o -3 are returned. no sampgling dinformation is
canveried or m«i%*em to disk,  When -4 is veibturned., some samples may
have bepen written fo disk, but it will not be possible to write mor
information; an attempt should beg made %o ﬁin @ the File with DAENE
Code ~& is not a fatal ervor: calculations continue, though the
vesulting sound will be distorted.
Erxternal calls: BLDA, DARCH., DARCR, Ma&X, MEDS, MIN
Hoa DAGNE for examples of calling procedure




FECH

i RS-

leval ~i
urﬂgfmmw at level -1 to calculate one Frame of digital saund
rator and amplifisr paremsisrs, Data i8 dnpul asz valuss $for
‘~5 and levels at the beginning and end of one Frame, Togedher
i ather pavameters: numbers of samples. genevabtors: channels,

Call. FGOH (TYPE, NIPAR., IFARAM. NETART, STal
- MPHASE, PHABE, BUWFESIZ, BUF. NDATA, STa&TUS
TYPE — INTERGER®4 ~ defines the generator byps; type 1 only sxists at
sresent: EES dinterrconnectable sins-wave generators and a

maximum of 4 channel output smpliFiers. The Ffuncition of

the rsmaining arguments is here dwwt?ﬁﬁ@h far btype i
generation ~ with other types: ths arguments could have
completely different meanings.
NIPAR -~ ITNTEGER#4 - number of elemsnts in arvay IP4EAM
IFARAM - [NTEGER®4 avrvay ~ condains:
(1) number of samplss in Fframe
{2} number of gesnervators
{3} number of channels
(43 numbey of channel distributors
(5, .. IFARAMIZI+AY generator connection data a%

slement points to sither a channel distribut
{IPARAMIZ Y+, or anocther genervator s iﬂput
METART ~ IMTEGER#4 - number of elements in BTART {and FIi
BTART - REA&AL#S array — contains:
sampling rate, FEL start freq [, FGE stardt freg,. .. 1,
Fel start amplitude [ ?G? start amplibtude.. . . 1, CHAN 1
start amplitudel, CHAM 2 start amplitude, ... 3
at the beginning of the frame.
Organization of channel disfribulor amp

149
CHaAND (OD1L, CD2E. ... CDhndy [, CHANZ (CDLLD Chnli,
CCHabn (CRID, Cﬁi}?j
FINaL - REAsL®4 avray -~ aunfﬁ;r' paramaters as in ﬁ?ﬁﬁ?; bout with

“tu

Final values for sampling rate. and numbers o

genevrators, channels. and channel dxzawiﬁucavﬂ

%%%%%é%%%héﬁ%%wéﬁﬂ%ﬁQﬁﬁﬁ%%¢ %%%%m%%%ﬁﬂ%“%%ﬁ@%ﬂ%%mw%Vﬁ?ﬂ%w%%%

## KB, FOR MODULATING QENERATORE, AREAYE “ETART Y & W
B TP INSL S CGNT&IN FEE&@”%L{ DEVIATION IN MZ INSTEAD OF sss
wadr AMPLITUDE e

LR L et B L R R e R R kR ok e S i e R R - e Rt R Y

slements in arvray PHS
“ara’ phase at the beginning of this
L

MEHADE -~ INTEGER+#
&4 avray — gevd
&

FHQ&& - RE&Le4 T
1 ypdated sulfomsticalliy on vefurn
Ae - maxszf gsize of arrvay BUF
moTereives Flosting—point sampling data
receives value desoribing number of dats slemenis
transfarrved to BUF;, shouwld = CQ0OU {31
G -~ gabs:
i
~31 dillegal TYPE {must = 1)
~# illegal NIFAR (must = 4+EC0OUNT in TYPE 13
~3 illegal number of csamples
-4 illegal numbsr of genevators
-5 illegal number of channels
-& illegal number of channel distributors
7 illegal NETART: must = L+ {GCOURNT=Z)+ (NOHANESNODE
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il 1 sampling
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1 b pate

i
1

a hufdfer

onditions

ternal calls: SIM, MOD, MERS

ce and care.

i =
T avgumenis
control data in an integery
initial and ¥Final paramster
BTAHET and FINAL, of length
TED asvgumentd:
% : in?ara&twan i vl

ga
gal MNFHABE (must = number of
er to

G7TE CAUSE tﬁe praogram Lo rsburn wi

i
to EUF or updating PHABE. tessage is wrifien an unit

it should not bhe too d
ypes inside or cubside FEIOH i

rate

o 5}'.:5
o
-
fio
e
Y
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o small {(BUFSIZ}

o

hout writing new

array IPARAM. of length
data in two T
NETART

MIPAR



nhains hints fTo programmers on how fo add new roubtines o
am pachkage. MWe taks an actual sxample of a roubine that
: and show what stseps must be taken,

Buppose that we need a subroutine that sets amplitudes on individoual
genarators, We wish to define the amplitudes as Floating-point numbers
on & linsar scals bestwesen G0 and 1.6, and we want to be able to wse the
same routineg for setting modolation indexes in the range 0.0 to 100 O
we do not wish to have to s8t frequencies and wave-forms at the same
bime.  We’ll give it the gsneral appearvance FEA (NE, AMP), where RMR is
the generator nuwber and &MP is the amplitude

The $following ftasks must be carrvied oul:

1 OREDEASRCH
EMEDAC documentation and source Files must be studied to answer ithe
Following gusstions:

-~ which program level is to be operated on™ (e . g. genevator phase
and Ffrequency are stored at level O Ffile structure is dealt
with 2% level -3, and so oni

~~~~~ wirioh COMMON BLOCKE hold the dats that we wish to manipulasike?
the contents of common blocks are described in the source files
for BLOCK D&TA programs at each lewel

- hnig is bthe datas formatied?

-~ wihat conventions do thes othey programs at this Ilevel Follow in
theivr freatment of The dats?™ how are errors dealdt with?

2 DOCUMENTATION

The new routine must be documented in the documesntation fils
EMOSDAT. HLFP, and the help libravry Ffile HELPLIB HLE must be updated
Ses The VAX/VME Utilitiss Refsrence Manual For information an
updating librarvy files.

GOCODING & COMPILATIO
The voutine is tmded (preferably in Foerbtrand, compiled, and the
gbject module added to the library Ffile DACLIE, OLB: all modules
sroent those at lsvel —1 should also be added Yo APDACLIE. OLE 17
the program package EMBAF is to funcition in the zame way as
EMEDAC, Thare is more information on this in EMBAR. HLP.

For our sgxample program F&A we discover that generabor amp)
shored at lavel § as Ploating-point numbers in common block

bie alsog discowver that all roubines at level O that sbtors gsnsrator
paranmster data have certain things in common:

- Hhay are all declarsd as IMTEGER FUNCTION subprograms thalt raburn
a code describing the success of the operation

~ fHhey check that device numbers and parameter weluss are legal: and
take appropriate action if they are notl

~ they allow ths uvse of the no-parameter fFlag (WNOPY to indicate that
no changs is fto be made Yo the pavameder 1n queslbion

—~ they sst genevator-active Flags in common block AFLETARS fo show
which gesnerators are actually being vsed

~ they update NEENE in common block FBENTAR/S — fthis stores
aof the highest numbered generaltor uvsed since TAPE was called

envisaged b

the number
HEE 418 -
i

pnformation is not vsesed abt pressnt. though 1% i3 2 rat
may be needed at some time in the fubure to zpssd up wave-form

e

caloviations,
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Hod & % %
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ste -8 "
R S

; then is the program code that follows all the above conventions:

IMTEGER FUNCTION FGA (MR, AMP)

ERRNTaE,

DECLARATIONS: WE ALWAYE ABSUME THAT SYMBOLIC MNAMER ARE
OF TYPE INTEGER=24 UNLESE THEY ARE DECLARED OTH
TTEET I8 USED T GTORE ERROR MESHAGE OTEIMGH
THE DTHER MaMED ﬁEuL&”LD HERE ARE ARGUMENTS,
FARAMETERS, OR COMMON BLOCK ARRAYE.
PARAMETERS. MFEE ~ HaXIMUM LEGAL w&ﬂkﬁ& R RUMBER
MAXAMF — MAXINMUM LEGAL AMPLITUDE.
BE IN THE RANGE 0.0 7O 1.0, BUT T 100
TH OALLOW FOR MODULATION InDEX: THE UBER MUBT TAKE
REGQRONBIBILITY FOR AMPLITUDEDS GREATER THAN 1.0
MRERR & AMPERR ~ ERBOR CODEB TO DBE RETURNED
‘{

?U%CT§&~
VALUER IWN CaRE OF iwmkﬂﬂL CuMERA?GF MLIMEBE
WE OFOLLOW THE COMVENTIONE OF “EMBDEV

PRELEY — PROGRAM LEVEL, ;_EQEu FOR SALL TD “MESSS

ANE? - WNO-FARAMETER FLAE

SN MTAB/ CONTAING &kﬁaﬁﬁTaﬂ

GTAR/ COMTAING "ACTIVE®

o A g g pmmze o o el o
réﬁ&H “”igil:.?‘fi:z LRl & SPTL
g Pt
FiLoAas

IMPLLICIT INTEGER (& -~ I3
RiEAL AMP, GFREG, GLEVEL., MAXAMP, ANDP
CHARACTER TEXT#40

LOGICAL GFLAGE

PARAMETER (NFGGB=254. MaXAMP=1004. )
FARAMETER (NRERR=-~Z1, AMPERR=-Z3}
PARAMETER (PRELE AMIIP=-—- ] 31070,

FRUGRAM FLOW

IF ILLEGAL GENERATDOR MO, WRITE ME & F

IF AMP o= 131070 O THEN OKAY., BUT DO NOTHING E
FUNCTION VALUE &

WOWE HNOW THaT WERE QUING TO CHANGE AMPLITUDE, B0 MARK GENERATIR
AR PAQTIVEY INM GFLaBE, AND UPDATE NGE

IF AMP OUTSIDE LEGAL RAMBE. ADJUST T NEAREST LIMIT (0 OR MaYAMP), &
i M TGEMTABRY WRITE ﬁhwhﬁﬂm, g LR VNCTION WALUE TO JAMPERR

IF BOTH NE & AMP ARE WITHIN LEGAL LIMITE. BET FUNCTION VALUE TO 1,

FUT AMP IN GENTABR, & RETUHEM

MOTION ValLUE & RETURN
CEFT RETURM (WITH

;—x

i}



MNH, ‘:

Feh

F211

CéLL MESE (BTATUS:

ELSE
GFLASS (NR) = . TRUE.
MGENS = MaX

WRITE {TEXT; W?E} Aﬁ?:
CaLL MEBS LIS
IF (aMP
QLEVEL
LGSR
GLEVEL (MR} = O
MDIF

“T M&X&MPE

E
ELSE
GLEVEL (NR) = AMFP
BTATUS = 1
BIF

# GET FUNDTION VALUE AND RETURHN
Fda o= STATUE
HETURN

FORMAT (T1d, A}
P FORMAT (FI1Z2. 3. &3

B

. GT. NFEB)

ILLEGAL
PRELEV,

CEG. ANDOF) THEN

!HEN
(MR = MaXAMP

GER

ILLEGAL
PRELEV: ;E T

THEN

GEMERATIR

TEXT:

MAKAMP 3 3

THEN

MPLITUDE S
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