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(| .INTRODUCTION

THE EMS| LANGUAGE IS A SYMBOLIC LANGUAGE WHICH CAN BE USED TO CONTROL THE
EMS STUDIO FROM TS COMPUTER (PDP 15/44).

THE EMS| STATEMENTS SPECIFIES THE SETTING OF THE STUDIO PARAMETERS SUCH

AS FREQUENCIES, AMPLITUDES, CONNECTEONS BETWEEN VARIOQUS DEVICES IN THE
STURIO AND SO ON. '

THE INPUT TEXT MAY BE PRESENT ON ANY INPUT MEDIA EXCEPT MAGNETIC TAPE.

THUS A USER MAY PUNCH HIS TEXT ON AN OFF-LINE TELETYPE AND THE RESULTING
PAPERTAPE CAN BE READ [N BY THE PAPERTAPE READER ON THE COMPUTER: THIS

TEXT IS TRANSLATED INTC THE INTERNAL DIGITAL FORM USED BY THE STUDIO
(COMPILATIONY, I.E.

THE EMS! PROGRAMS CHECK THE INPUT TEXT FOR ERRORS AND PRCDUCES OUTPUT IN
THE FORM OF STUDIORECORDS ON MAGNETIC TAPE AND OUTPUT TEXT WITH THE LINES
NUMBERED. .

{T 1S POSSIBLE TC RUN THE EMSI| PROCRAMS INTERACTIVELY, 1.E. IT 1S POSSIBLE
TO PRODUCE A RECORD ON THE MAGNETIC TAPE, LISTEN TO THE RESULT AND 1F NO
GOOD MAKE CORRECTIONS AND ADDITIONS TO THE INPUT TEXT, LISTEN TO THE RESULT
ONCE MORE AND IF GOOD SAVE THE RECORD LISTENED TO AND CONTINUE TO MAKE NEW
ONES. THE LENGTH OF A PIECE IS UNLIMITED, THE USER JUST ADDS NEW RECORDS TO
THE PREVIOUS ONES. o

THE LANGUAGE CONTAINS CONDITIONAL STATEMENTS WHICH MAKE IT POSSIBLE TO
CONDITIONALLY CONTROL THE COMPILATION OF THE [NPUT TEXT. THE "MACRO" OPTION
MAKES IT POSSIBLE FOR THE USER TC REDUCE THE AMOUNT OF INPUT TEXT.

EMS| STRUCTURE

THE SETUP OF THE STUDIO PARAMETERS THAT CAN BE DONE MANUALLY IN THE STUDIO
CAN BE DONE {N SYMBOLIC FORM IN THE EMS! LANGUAGE. THE USER CAN SPECIFY THE
SOUND PRODUCING SOQURCES (FREQUENCY GENERATORS, NOISE GENERATCORS), THE SOUND
MODIFYING DEVICES (FILTERS, RINGMODULATORS, AND SO ON) AND THE CONNECTIONS
BETWEEN THESE AND THE OQUTPUT CHANNELS, TO THIS THE USER TO ALL AMPLIFI1ERS
IN THE STUDIO CAN ADD ENVELOPE CURVES AND TO ALL FREQUENCY GENERATORS
GLISSANDI CURVES. WHEN THE USER WRITES HIS INPUT TEXT, THE INFORMATION FROM
THIS 1S TRANSLATED TO SO CALLED '"SCRTRECORDS" (SEE APP.3) ON A DISK UNIT
CALLED THE TTEMP' DISK (TEMPORARY DISK UNIT).
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IT IS POSSIBLE TO LISTEN TC THE SOUNDS GENERATED FROM THESE SORTRECORDS WITH
A 'PLAY' COMMAND: THE SOUNDS ON THE 'TEMP! DISK IS CALLED A SOUND OBJECT.
WHEN THE USER 1S SATISFIED WITH A SOUND OBJECT HE CAN TRANSFER IT TO ANOTHER
DISK UN{T CALLED THE 'MIEX' DISK WHICH CONTAINS THE SORTRECORDS FROM ONE OR
MORE SOUND OBJECTS. = THE INFORMATION ON THE MIX DISK [S CALLED A BLOCK.

THIS MAY EVENTUALLY BE RECORDED ON MAGNETIC TAPE (MT) TOGETHER WITH A MT-
TLABEL', WHICH MAKES 1T PCSSIBLE TO FIND THE BLOCK LATER ON.

WITHIN A BLOCK A LOCAL TIME 1S SPECIFIED, WHICH STARTS WITH ZERO AT THE
BEGINNING OF THE BLCCK. A SCUND OBJECT CAN BE TRANSFERRED TO THE MIX DISK
WITH A LCCAL TIME SPECIFIED, 1.E. THE SOUND OBJECT IS TO START AT THIS TIME
RELATIVE THE START OF THE MIX BLOCK START. A SOUND OBJECT CAN BE TRANSFERRED
MORE THAN ONCE TC THE MIX DISK WiTH DIFFERENT LOCAL TIMES EACH TIME.

THE EMSt TEXT MUST NOT BE WRITTEN IN TiME SEQUENCE.

i.] ORGANISATION OF A RUN

THE USE OF THE EMS| SYSTEM CAN BE ARRANGED.DIFFERENTLY DEPENDING ON WHETHER
[T IS INTERACTIVE OR NON-INTERACTIVE, AND WHETHER IT 15 AN INITIAL OR
CORRECTIVE RUN.

AN INITIAL RUNS IS PERFORMED THE FIRST TIME THE INPUT TEXT 1S PRESENTED
TO THE COMPUTER. THE PROGRAM WILL PRODUCE RB0TH A MAGNETIC TAPE WITH

EMS CODE, USED TO PLAY THE PIECE ON THE STUD!O, AND AN OQUTPUT TEXT, WHICH
1S THE RECORDED [NPUT TEXT WITH LINE NUMBERS INSERTED.

DURING A LATER CORRECTIVE RUN, THE OUTPUT TEXT FROM THE PREYIOUS RUN MAY

BE USED AS INPUT AND CORRECTIONS ADDED IN AN INTERACTIVE MODE. ALTERNATIVELY,
THE EDIT UTILITY PROGRAM CAN BE USED TO INSERT ALTERATIONS BEFORE THE TEXT

IS RECOMPILED. THE LINE NUMBERS ARE USED AS REFERENCE POINTS FOR FINDING
COMMANDS IN THE EDIT PROGRAM.

DURING AN INTERACTIVE RUN, TEXT IS TYPED IN AT THE DISPLAY TERMINAL (TV)

OR POSSIBLY A TELETYPE, AND MESSAGES ABOUT ANY FORMAL ERRORS ARE RETURNED
TO THE TERMINAL, WHICH 1S THEN PLACED IN CORRECTIVE MODE. THE USER THEN 1S
EXPECTED TO CORRECT THE ERROR IMMEDIATELY. IT IS ALSO POSSIBLE TC HAVE
THE LAST SETUP, OR ANY SEQUENCE OF SETUPS FROM THE PIECE, PLAYED BACK.

IN NON-INTERACTIVE MODE, AN ENTIRE SEQUENCE OF TEXT HAS BEEN PREPARED
BEFOREHAND, EITHER BY PUNCHING A PAPER TAPE OFF LINE, OR BY USE OF THE
PIP AND EDIT UTILITY PROGRAMS. THE TEXT IS THEN COMPILED AT THE COMPUTER
FROM BEGINNING TO END, AND ANY ERROR MESSAGES WILL 'BE LISTED ON THE LINE
FRINTER OR A TELETYPE. THIS HAS THE ADVANTAGE THAT THE EMS STUDIO NEED
NOT BE AVAILABLE AND THAT THE COMPUTER TIME USED 1S CONSTDERABLY LESS.
THE ERRORS CAN THEN BE CORRECTED BY USE OF THE EDIT PROGRAM OR DURING AN
INTERACT IVE, CORRECTIVE RUN.

A NCRMAL WAY TO WORK INTERACTIVELY COULD BE TO SPECIFY A SOUND OBJECT,

LISTEN TO THE RESULT, |Ff NOT SATISFACTORY CHANGE SOME COF THE PARAMETERS,
LISTEN TO T AGAIN, AND SO ON, UNTIL THE SOUND OBJECT 1S SATH$FACTORY.

THE OBJECT CAN NOW BE ADDED TO THE PREVICUS OBJECT ON THE MI1X DISK WITH

A TMIX' COMMAND. IT IS POSSIBLE TC LISTEN TO THE MIX BLOCK WITH A TPLAY(MIX)!
COMMAND. [T [S POSSIBLE TO OVERWRITE SORTRECORDS ON THE MIX DISK WITH SORT-
RECORDS FROM THE 'TEMP'! DiSK. THE RULE 1S:

IF TWO SORTRECORDS ARE GIVEN TC THE SAME DEVICE AT THE SAME LOCAL TIME,
THE SORTRECORD INPUTTED LAST WILL BE KEPT AND THE OTHER(SY TAKEN AWAY.
WHEN A MIX DISK BLOCK IS SATISFACTORY {T CAN BE RECORDED ON THE MT WITH
AN TEND' COMMAND. NOTE THAT THE COMMANDS PLAY, PLAY(MIX) ALSOC GENERATES
CODE ON THE MT BUT CODE TO BE PERMANENTLY RECORGED IS RECORDED WITH THE
TEND' COMMAND AND THUS ALWAYS FROM THE MIX DISK.

EJECT —
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2, EMS1 SYNTAY

CONTENTAS

2.1 HOTATION

2,2 SYMBOLS

2.3 CHARACYTER BSET

2.4 CARRIAGE RETURN
2,5 COMMENTS

2,8 CONTEXT GEPENDENCE
2.7 BYNTAX

2,1 NOTATION

METASYHEOL STANDS FOR
- IS DEFINED AS
/ GR (ALTERNATIVE SEPARATOR)

{ INl=N2 Ml Ni*l e0nas OR N2 EDITIOMNS OF THE
CONTENTS BETWEEN THE BRACKETS

[ INi=a INFINITE M2
N NiENpEN
S T Ni=g, N2=1
Ni=N2 INTEGER N, FOR WHICH Ni<sNezhg
TEXT CHARACTER STRING NOT CONTAINING ) OR (

THE REST OF THE SINGLF CHARACTERS BETWEEN SPACES DEMOTE THEMSELVES,
AMD THE REST OF THE CHARACTER STRINGS DENOTE COMPDSITE SYRTACTICAL
ORJECTS AMD CAN ALWAYS BE FOUND TO THE LEFT OF A w>,

2.2 SYBBROLS

THE SyMBOLS ( LABELS, MACRCS ) ACCORDING TO 7.3,7,.12 AND 7,62 BELOW
MaY NOT BE ONE OF THE FOLLOWING PERMAMNENT SYMBOLS:

A ALL AM AMP APP AT B8 BEGIN CalLlL CD CHA CLEAR DELETE END ENV

ERASE ESTEP EXIT FF FG FG3 FGH FGO FGI2 FGLS FGIB FG21 FG24 FS  GLIS
GSTEP IFDEF IFNEG IFPOS IFUND IFZER IN  KEEP LIST LOOK LT MESS MEY MI
NG NOLTST OLD  PINK PLAY REPL REV RM SAVE SKIP STDTIM T TOP TRAPP TR
WHITE WRITE 2
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2.3 CHARACTER SET
DEFINE THE FOLLOWING BASIC CHARACTER SET:
BASIC=CHAR «> LETTER ¢ DIGIT / ¢ / = / % / SLASH / =& /

A AV Y AP A S R S A A R A Y.
CARRIAGE=RETURN

/ /1Y

?
O A A
THEMN THE FOLLOWING CHARACTER SET IS AVAILABLE FOR THE EMSY TEXT?

THE ' FUNCTIONS AS A COMHENT SWITCH AND THE FOLLOWING CHARACTER SET
MAY BE USED TN COMMENTS (SEE 5 BELOW)S

COMMENT=CHAR =» BASIC=CHAR / SPACE / TAB

OTHER CHARACTERS NOT USED FOR SPECIAL PURPOSES (LIKE YCONTROL C')
ARE IGNORED,

2.4 CARRIAGE RETURN AND RIGHT PARANTHESIS

CARRIAGE RETURN MAY BE USED
A/ AFTER ) OR > NR & DR < QR ;
B/ INSTEAD OF
IN THE EMS1 TEXT AND ANYWHERE IN THE COMMENTS,

RIGHT PARANTHESIS ) MAY ANYWHERE BE FCLLOWED BY SEMICOLON ;7 .
THE SAME RULES APPLY FOR THE MACRO END-DELIMITER ",

2.5 COMMENTS
COMMENTS CAM RE INSERTED ANYWHERE IN THE EMS1-TEXT AND HAVE THE FORMAT
COMMENT m> 0 [ COMMENToCHAR 1#ma !

(SEE 3 AB2VEY,

2,6 CONTEYT DEPERPENCE,

THE FOLLOWING CONTEXT DEPENDENCIES CXIST IN THE EWS1 LANGUAGE
AND ARE BOT FULLY HAPPED TNTO THE CONTEXTAFREE SYNTAX BELOW:

1. A LABEL USED TH A PLAY LOMBAND (7.16) MUST BE EARLIER DEFINED
TN A& BLOCK {(7.3)
2. A MACRO RAME (7,12} MUST BE FARLTER DEFINMNED IN A MACPO DEFINITION
(7,63
3. A FILE (7,17) MUST BF SAVED REFQORE IT IS CALLED
HITH YCALLY OR 'TOP! (7.7).
4, A VARTABLT SYMOOL MUST BRE DEFINED IN AN ASSIGNMENT BEFORE IT IS USED IN
& TERNM, COMMAND (R RIGHT HAND PART OF AN ASSIGNMENT



5 {36)
5. THE YALUES OF S58C,W8,FREG,LEVEL ARE RESTRICTED AB FOLLOWS:

BenlEl «<ml&677 SECONDS

ez MB a4=0008 MTILLISECONDS
feaFREEGe={5999 HERTZ

Bac| EYEL«s] 28 DECIRELS

£, THE PERMITTED COMNECTIONS (anMD DISCOMNECTIONSY AEE RESTRICYED
ACCORGING TO THE CURRENT STATE OF THE STUDIQ, THIS ALSQO HOLDS
FOR SOME OF THE HIGHER UNIT NUMBERS,
<CJECT
2,7 3 ¥ N T & ¥

1, ENS1-PROGRAN > BLOCK [ [ K E E P TYPE ) BLOCK 18ea
2. BLOCK => P & B T BLOCK=PAR [ ELEMENT / MACRO=DEF /
TEMPSOOMMAND Jiea £ N D [ BLOCK=PAR / ¢ 1

J. BLOCE=PAR => [ LARFL )
- A, LAREL => ZJYMREOL

o ELEMENT =s COMMAND 2 CHAIN / ASSTGMMENT / CONDITIONAL /7 MACRD ¢ 7

E T ¢ TIME Y [ ¢ #/ » CHAIM 11
6o MACRO=DEF =» MACRO s " [ ELEMENT / TEMP=COMMAND / M E X ¢ Jlea " 3
7o TEWP=COMMAND > O A | L FILE # E R A § E FILE / T N LINES /
L 00 B LINES ¢/ P L A Y PTYPE

REPL FILE /5 AV E FILE /8 K I P LINES /
TOPFILE /TR APPRP F /7TRY L OCTIME Y /7 11
B, COMMAND «>» A PP 7 ¢, C L EARYYPE /DELETELIST / KEE P TYPE /
PE S8 CTEXT 3 4 M T X L CTIME Y /¢ 10/
MO LI 3T 2 /A8T0TIH (MED) /UWRITELIST

:% [ » /2 # 1 LINK 12ea
R = SYMROL = AREX §

11, Cd? Tﬂu&: w2 [ CONDeHEAD COMDeTEXT }l=a <

12. tf~ﬂ w» BYMROL

13, TI‘F =» [ SEC T [ . HE& ]

14, BTYPE => TYPF /7 { BLOCK=POINTER { , BLODK-PDINTER 1 )

{8, TYPE »> { A L LY /2 L8 I X1 /4

16, BLOCE-POINTER ABEL

17 FILE ~» { BYH » E¥T 1%

18, LIOT =» { SYPRCL [ . SYMBOL 10wa )

1o, LINY e GBRO I EMY=-CHATN 7 / POINT

28, ARE PoARLY FRIMARY [ ADDP PRIMARY 10ma 4

21, 00 G e A EGR /AP OS/AUND/ZTERIL{BSYNBOL )

2z, L ki - A

20, LY ;

24, © " EMVel THEK 11e=a

2. TERDP o2 AMB=TERM / AT-TERM / (DeTER#M / CHA=TERM / FF=TERM /
HEmTERM /4 REV-TERM / RM-TERM / STEP=TERM

?;f:‘-. r TARY .ﬂ’ F:’{}SMUN

27, Aﬁnn en s g e
28, GROUP «» TERN [ & TERH 10
ENV =L THEK > ERY M/ fLIQ TERM / DeTERM # 7=TERM / STEP=TERW

TI1e-31 ¢ , [ DIGIT 11«5

1" E ] I 531 "I
; LEVEL , LEVEL , M3 [T o [ FOEM 1 [ , HS 1 1)
LT S ( LEVEL , LEVYEL , B% [ , [ FORM 1 [ , M8 1 1)
{ 0 MR 1 [ , EMNTRY [ . LEVEL 1 1 1}
HP - A I [ w2 1 ¢ . LEVEL T 2
36 . A:n;Els o B T £ [ M4 Y [ . LEVEL 1 1%
37, CD=TERM «> C 0 ( ¢ M8 3 [ , [ M4 3 [ , LEVEL 1 1 3
38, CHA=TERM »> T H A [ [ B4 3 [ , LEVEL 1 , :
Mo 1 [ . [ FCNR T [ , LEVEL 7 1)

39, FF=TLFH ~» F F (
t

[ !
40, FGEeaTERH w» F © P FGNR 1 I o FREQ [ , LEVEL [ » WAVE 1 1 1 3



A1,
a2z,

- 43,

44,
45,
46,
a7,
48,
49,
5¢.
51.
52,
53,
54,
55,

. BB,

57«
58,
59,
60,

B,

62
83,
64.,

65,
686,
67 o
68,
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NG=TERM «> N G ¢ [ 13 [ , LEVEL [ , COLOUR € , COLOUR 1 3 1)
REV=TERM => R E V ( [ M4 3 [ , REVTIM [ , LEVEL ] 1 )

RM=TERM => B M ( ¢ M3 1 [ , ENTRY [ , LEVEL 1 1 )

REVTIM »> [ SYMBOL / 1=15 1

POINT => F § / F 6 POINTNR

LEVEL => [ PRIMARY / O L D [ ADDP PRIMARY ] 1

SEC => SYMBOL / B=16677

M3 => [ SYMBOL / #008500 1

FREG »> [ FREQSYM / O L D [ ADOP FREQSYM 1 3

FORM w> SYMBCL / =0«

M2 > SYMBOL 7 1 / 2

M3 => M2 4 3

M4 => M3 / 4

M8 =» M4 /5

FONR o> [ SYMBOL / {=28 31 [ »
FGNR => [ SYMROL / 1=24 11 ¢ >
ENTRY => [ A / B ]

FRENSYM =» 3-15090 / SYMBDL
COLOUR => [ WH T TE /P I HNK:]

WAVE w> SYMBOL / Gu?

POINTMR => 3 / 6 /8 21 2 /7 15 /1B /21 /724

[ SYMBOL ¢ 1=-28 311 1
f SYMBOL / 1=24 11 ]

SYMBOL => LETTER / [ ALFANUM 18=5

ALFANUM =»> LETTER / DIGIT

LETTER «> A /B y C / D/ E/FF /G /AH T /0 7KL MY
NOQ /P LA ARSI T /SIS UL XS Y YL

DIGIT w08 /& 2 2 /3 /7 4 /5 ¢ 8 47 48/ 9
TaTERY =»> T { H8 3

Z=TERM =» 7

STEP=TERM => [ E / G 11 8 T E P { MS )

NOTE TD 7,9
A CHAIN ENDS WITH 4 ;5 IF THE LAST CHARACTER NOT IS 4 ),
JEJECT

3a

Jal

3.2

EXPLAMATION OF THE EMS1 LANGUAGE

DEFINITIONS
VALUES CAM BE OF THO TYPES: INTEGER OR FRACTIONAL, AN INTEGER IS
A NUMBER WITHOUT DECIMALS, A FRACTIOMAL A MUMBER #ITH AN INTEGER
PART, A DECIMAL POINT ANMD A DECIMAL FRACTION,
AN INTEGER MAY CONTAIN ONE TD FIVE DIGITS, A REAL MAY CONTAIN
ONE TG FIVE DIGITS BOTH BEFORE THE DECIMAL POINT AND AFTER 1IT,
EX, INTEGERS: § 440 1620 FRACTIONALSS 8R,25 40,5
FRACTIONALS ARE USED TO SPECIFY QUARTER OF DECIBELS, THEREFORE THE
FRACTIONAL PART I3 ALWAYS ROUNDEDR TO THE NEAREST QUARTER INTEGER,

EX., 1,28235 WILL BE ROUNDER TO 1.25
ial BIlLL BE ROUNDED TO 1,8

A SYMBOL, CONTAINS DNE T0 SIX CHARACTERS FROM THE FOLLOWING SET:

THE LETTERS A TROUGH 7

THE DIGITS & TROUGBH 9
THE FIRST CHARACTER OF A SYMBOL MUST BE A LETTER

EX. LEGAL SYMROLS: DB SUMBI Via

ILLEGAL 3YMBOLS: 1#0DB . AB *HYM

PERMANENT SYMBQOLS

THE EMS1 LANGUAGE USES A SET OF RESERVED SYMBOLS WHICH HAVE A SPECIA
MEANTING TO THE EMS1 SYSTEM, THESE SYMBOLS ARE DEFINED 8Y THE EMS1
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PROGRAMS HWHEN THE SYSTEM IS LOADED AND CAN NOT BE CHANGED 0RfR USED FOR
CTHER PURPGSES THAM IS5 DESCRIBED IN THIS MANMUAL,

A COMPLETE LISTING OF THE PERMAMENT SYMBOLS IS FOUND IN APP, 2

THE HEAMING OF THE SYMBOLS ARE DISCUSSED IN CHAPTERS 4.8,

3.3 ASSIGMMENT OF YALUES TG SYMROLS

IT IS5 POSSIBLE TO ASSIGN A NUMRER TO A SYMBOL IN THE FDLLOWING WAY:
EXe GIVE THE SYMBOL 'SYM' THE VALUE 2¢
HRITE: 8YM=2@6
GIVE THE SYMROL 'RBY THE VALUE 58,75
YRITE: DB=5¢.75 )
SYMBOLS WHITH ASSIGNED VALUES ARE CALLED VARIABLES, VARIABLES MAY BE
USED ANYWHERE IMN THE YTEXT INSTEAD OF A MUMBER,
EX. THE FOLLOWING TH0 LIMES WILL PRODUCE THE SAME RESULT:
FGLL, 1788 ,188,13
MEz4 rFRa1a20FG(NR,FR,180,1)
A VARTIABLE MAY BE CHANGED FROM ONE VALUE TD ANOTHER ANYHERE IN THE TEXT
EXCERPTIONZITIF A VARIABLE I8 ASSIGNED I THE FOLLOWING WAY IV IS NOT
POBRIRLE TG CHANGE,
) EX, SYM==2
( I.E, IF THO EQUAL SIGHS ARE USED INSTEAD OF ONE A VARIABLE #WILLl BE
MARKEDN PERMANENT, AMD ANY FURTHER ATTEMPT TD MODIFY IT WILL BE
NOTED A8 AN ERPROR,
EXMR=IGIFR==442FLINR,FR,IB0,2) MNRs{17FG{NR,FR,102,2)
MR T8 FIRST ASSIGNEDRD TO '18!' 50 THE FIRST TIME 'NRY IS USED TV
| ' HAS THE VALUE '1@' BUT THEN THE VALUE 0OF NR IS CHANGED V0 114!
50 THAT THEREAFTER THE VALUE OF 'KRY' I8 447" UNTIL IT I8
CHANGED AGAIN, A STATEMENT LIKE: FR=888 WOULD HAVE NO EFFFECT
BECAUSE TFRY CAMNOYT BE CHANGEDR IN THIS CASE,

3,4 ARITHMETIC EXPRESSIONS

IN ADOITTION TO THE PNSSIRILITY TO ASSIGN A VALUE ,WHICH I8 A SINGLE
NUMRER, TO A SYMBEOL IT TS ALSO POSSIBLE TO ASSIGN A VALUE WHICH IS THE
THE RESULT GF AM ARITHMETIC EXPRESSTON, THE VALUES MAY RE NUMBERS AND
SYMBOLS MIXED, THE ARITHMETIC OPERATORS ARE: 4 = # AND /,
{ E¥, Vi=1G3;Ve=0m; V3:=30; VALERIO+Y1+V2my3
h THIS GIVES 'VALY THE VALUE ®4@% IN THIS CASE,
EX, NRaNR+q
THIS ADRDRS *1?! T0 THE VALUE OF NR, NOTE THAT THE VALUE OF I'NR!
IS NOT CHANGED UNTIL THE WHOLE EXPRESSION IS EVALUATED,
/ AN ERRCR CONGITION DCCURS IF A VARIABLE TO THE RIGHT OF THE EQUAL SIGN
h I8 NDT DEFIMNER EARLIER IN THE TEXT,
THE VARTARLES T0 THE RIGHT OF THE ERUAL SIGN REMAIN UNCHANGED DURING
THE EVALUATION OF AN EXPRESSION,
A SYMBOL WILL GET THE QAFE VALUETYPE AS THE FIRST VALUE TO THE RIGHT
OF ThE EQUAL SIGH,
“EY. SYH= 1ﬁ ea+b;_,
TSYM! WILL BE A FRACTIONAL VARIABLE
F¥, SYMi=B+13,25
SYM1 WILL BE AN INTEGER VARIABLE,
EY SYM22VAR 41 7~MNR
THE VARIBLE '8YH2Y WILL BE OF THE SAME TYPE AS 'VAR!

THE HAXI%UHfﬁaGNETUDE OF AN IMTEGER 18§ 1310741 AND OF A FRACTIONAL 32767

3.5 ASSIGHNHENT OF A& TEXTETRING TO A SYMBNOL
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A WAY TO REDUCE THE AMOUNT 0OF IMPUT TEXT IS8 TN USE THE STRING
ARSIGNMEMT FEATURE, AN ASSIGNMENT IS DONE IN THE FOLLOWING WAYS

FX. SOUND="FG(1,FRER,,2)>CHA(L,12m)"

THE TEXT MITHIN THE TWD " IS ASSIGNED TO THE SYMBOL !'SOUND?

YHEMEVER THE SYMBDL 'SOUNDY IS FOUND IN THE INPUT TEXT

THE ASSIGNED TEXT IS COPIED AMD COMPILED.
THE ASSIGNED TEXT MAY COMSIST OF MORE THAN ONE LINE,
A SYMBDL TO WHICH A TEXT STRING IS ASSIGNED IS CALLED A YMACRO!
THE MACRO 1S5 DISCUSSED IN DETAIL IN CHAPTER 8,

3.6 COMMEMTS

COMMENTS MAY APPEAR ANMYWHERE IN THE TEXT ENDLOSED IN QUOTES ( ' 3,
THE ONLY THING THAT IS DONE ABOUT COMMENTS IS THAT THEY ARE TRANSFERRE
TO THE OUTPUT TEXT BUT THE COMPILATION IS NOT AFFECTED,
EXCEPTION: A COMMENT STARTING IN POSITION 1 OF A LINE WILL BE
TOTALLY IGNORED,
E¥X. 'THIS IS A COMMENTT

3,7 DELIMITERS,

(

CELIMITERS ARE SPECIAL CHARACTERS USED TO SEPARATE VARIABLES ,NUMBERS
AMD DTHER SYMROLS IN THE TEXT, THEY ARE LISTED IN APP, 3

BLANKS AND TABS MAY BE INSERTED ANYWHERE TO INCREASE

PEADABILITY BUT THEY ARE TREATED LIKE COMMENTS,

THE FUNCTION GF THE OTHER DELIMITERS ARE DISCUSSED IN THE FOLLOWING
CHAPTERS,

3,8 ELEMENTE AND TERMS

AM ELEMENT IS A NUMBER NR SYMBOL (NNT COMMENT 0OR BLANKS 0OR TABS)
BETKEEN THO DELIMITERS.
AN ELEMENT MAY RE AM EMPTY ELEMENT IF THERE I5 ND NUWMRBER OR SYMBOL
GETHEEN THR DELIMITERS,

EXL FGINR, YALREADY SET',108,5)

FIRSY ELEMEMT: FG, SECOND ELEMENT: MR, THIRD E|LFMENT @ EMPTY
A PERMANENT SYMBOL WITH ITS PARAMETERS IS CALLED A TERM,

FEX, FR(1,448,808,3) RML1,A,108) CHA(L 128} FG(1)
A TERM MUST BFE WRITTEN 0K ONE LINE ONLY,

3,9 OUTPUT TEXT

THE CUTPUT TEXT CONSISTE OF THE INPUT TEXT,ERROR CORRECTIONS (SEE 3.5),
AND MACRO EXPANSIONS (SET CHAPTER &) AND LINE NUMBERING,
THE LINE NUMBER FORMAT IS THE FOLLOWING:

Pes CONTENTS

1 ]

2eG LINE NMUMBER
2 BL AMK

EX. IMPUT TEXT: FG(NR,F440,00B,HAVEF)>
QUTPUT TEXT: 'GR8E5T FG(NR,F440,0B, WAVEF)>

3,12 ERRUR COFRECTION

IF EMS1 IS RUN Ta INTERACTIVE MONDE FRFORS CAN BE CORRELTED
IN THE FOLLOWING wAY: '
Ex, IMPUT TEXT: w187 FUON,FR,LIGR, 1)REN{L, 4,120
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WHERE THE SYMROL 'FR' 18 NOT DEFINED,
ERRNR PRINTOUT: FG(M,FR )
#4 3B1 SYMRGL MOT DEFINED

THE START OF THE FTRST LINE fFG' DENOTES FROM WHERE THE CORRECTION
SHOULD BE TYPED I8, AND THE END 'FR' WHERE THE ERROR WAS
DISCOVEREDR, FINALLY ') ' DEWOTES THAT AFTFR THE [ORRECTION HAS BEEN
ACCEPTED, TRANSLATINN I8 RESUMED AFTER THE RIGHT PARANTHESIS
WITH 1»RH(1,A,10867%,
AFTER THE ERROR MESSAGE A | I5 PRINTED OUT TO TELL THE USER THAT
HE I8 IN CORRECTION MGDFE, USER MAY MOW INSERT CHAMGBES INSTEAD OF THE
THE ERRONFOUS TERM, .
THE USBER WRITES: FR=882:FGIN,FR,108,1)
THE ANSWER FROM EM31 IS ANOTHER ! LIT IS NOW POSSIRLE TO INSERT
MORE CORRECTICNS OR ARDITIONS TO THE INPUT TEXT, TO RETURN
FROM CORRECTION MODE MAKE A CARRIAGE RETURN ALONE, THE INPUT WILL NOW
CONTINUE FROM THE CHARACTER AFTER THE ERRONEOUS TERM, IN THIS
CASE: »RM(1,A,10@)
THE THE RESULTING LUTPUT TEXT FROM THIS CORRECTIONM:

YEERGLY N=18

eEanRt FReBARFFGIN,FR, 138, 1)

TeOREAY oRM(1,4,188)
#EJECT

DESCRIPTION 0F LT AND DEVICE TERMS

LOCAL TIME

LT TERM I8 OF FNRM

T(SEC,M8)
SEC TINE TN SECONDS FOR LOCAL TIME,
Ms CTIME IN MILLISECOND FOR LOCAL TIME

IF GNLY ONE PARAMETER 1S5 GIVEN MILLISECONDS TS ASSUMED,

EXAMPLES

LTY{1, 16067 YLOCAL TIME 1 SEC, 198¢ MS= 2 SEC,!
LT(2,) LOCAL TIME 2 8FC.0

LT EBERmY FLOCAL TIME Bga MSe

FREGUENCY GENERATORS
FG=TERM I3 0OF FORH

FGINR,FRED, INTENS, WAVEF) WHERE ,

HR FREQUENCY GENERATOR NUMRER ({~24)
FREG FREGUENLTY (1-150801

IMTENS  AMPLITURE IMN DO {(F=120)

TAVEF  WAVEFGRE (0-7)

MOQE THAM DONE ERY MAY BE GIVEN VALUES IN THE SAME
FG TERM, WRITES

FOINRISNR2,FEFG, INTENS, NAVEFY  WHERE
NRi,NRZ FPE"UE“CY GEN, NE (4=F4)

NRL LLE, MF2
ALL Fﬁﬁu???ipa EXCEPT SOUND GENERATOR NUNBER MAY BE
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OMITTED. IF THE SOUND GENERATCR NR HAS BEER USED
EARLIER IN THE PIECE,

AN OMITTED PARAMETER WILL GET THE VALUE USED AT THE
LATEST CALL FOR THAT GEMERATOR

EXYAMPLE

FGL1,440,88,2)

FG(2,8580,86,3)

FGLLe, 80,23 HERF SOUND GENFRATOR ONE WILL
‘ 8TILL HAVE FREQUENLCY 4472 HERTZ

NR, FREQ AND WAVEF HUST BE INTEGERS WHILE I&TENS
COULD RE INTEGER 0OR FRACTIONAL

EXAMPLE

FG(1,440,80,2)
FG(2!55$3 5@&5; 3)

THE NUMBER OF DECTMALS IM IMTENS MAY NOT EXCEED 5,
THE FRACTIOMAL PART WILL RBE CONVERTED 70 THE
NEAREST GUARTER CDECIBEL VALUE

MOTE
ALL SOUND GEMERATORS!' INTENSITY WILL BE SET T0O ZERO
EVERY TIME A YNEXT! COMMAND 18 ISSUED,
THIS CQULE 2E OVERRIDEDR PY USING THE 'DITTOY TERM
NOISE. GENERATOR
NG-TERM IS8 OF FORH

NG (NR, INTENS,COL1,C0L2) WHERE

NR MURBER OF NDISE GENERATOR CONLY 1 IS5 POSSIBLE AT PRESENT)
INTENS  AMPLITUDE IN 08 (2=-128)
CoL1,coLe NOISE COLOUR (KWHITE DR PINK)

BOTH PARAMETERS MAY BE DMITTED IF THE NG=TERM IS USED
EARLIER IN THE PIECE

IF THE COLOUR I§ OMITTED THE NOISE COLOUR KILL REMAIN
THE SAME AS BEFORE AND IF THE INTENSITY IS OMITTED
ONLY THE NOYSE COLOUR WILL BE AFFECTED

IF BOTH PARAMETERS ARE OMITTED THE TERM WILL CAUSE

NO QPERATION IF IT IS NOT PRECEEQED OR SUCCEDED

BY 1t OFf 1!

COL1,CCLZ MUST TAKE VALUE WHITE OR PINK
INTENS MAY BF INTEGER OR REAL

EXAMPLE

NG(1,102,WKITE, PINK)
NGCL,,PINK)

THE NUMBER 0OF DECIMALS IN THE INTENSITY MAY NOT EXCEED 5,
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THE FRACTICMAL RART WILL BE CONVERTED TO THE NEAREST
QUARTFR DECIBEL VALLUE

MOTE
IF THE MQISE GENERATOR SHCULD BE SET TO BDTH WHITE
AND PINK NQISE THIS MUST BE DONE WITH THE EX=TERH
THE USE OF NG=TERM WITH COLOUR WHITE WILL ALWAYS
CLEAR THE COLOUR PINK AMD VICE VERSA

FILTER UNITS
FF=TERN IS OF FD&N

FF(FNR,FCH,INTEMS) WHERE

FNR FILTER MUMBER (1=2)

FCH FILTEER CHANNEL (1=28)
INTENS  AMPLITURE Ik DB (2-120]

MORE THAN GHE FILTER CHANNEL NMAY BE GIVEN VALUES IN THE SAME
TEFY TERM, WRITF:

FF(FNR,FCHI>FCH2, INTEMS) WHERE

FCHL,FCH2 FILTER CHANMEL NR (1-28)
Fert LE. FCH2 :

ALL PARAMETERS MaY BE OMITTED IF THE FILTER TERM

HAS BEEN USED EARLIER IM THE PIECE

IF THE FILTER NUMBER I8 OMITTED FNR WILL TAKE

THE SAME VM UE AS IN THE LAST FF=TERM

IF THE CHANMEL MUMBRER I8 OMITTED FCH WILL TAKE

THE SAME VALUE AS IN THE LAST FF-TERM (REGARDLESS OF
FILTER NUMBERY

IF THE INTENSITY IN OMITTED THE TERM WILL CAUSE

NO OPERATIOM ON THE FILTER BUT COULD CAUSE A CONNECTION
OR DISCOMNECTION IF IT I3 PRECEEDED OR SUCCEEDED

By '»' OR ¢

FNR OAND FCH MUST RE IMTEGERS WHILE INTENS
COWLD BE INTEGER 0OR REAL

EXANPLE

FF{1,13,85)
FE(1,14,82.5)

THE NUMBEP OF DRFCIMALS IM TIMTENS MAY NOT EXCEED 5,
THE FRACTIONAL PART HILL RE CONVERTED TO THE
MEAREST QUARTER DECIRBEL VALUE

REVERRBERATION UNITS

REV-TERM IS OF FORM

REV{RU,RTIM, INTENS) WHERE

RU REVERBERATION UNIT (1=2)

RTIM REVERBERATION TINE (115 APPRUX. RTIM#P,35 SEC,
INTEMS  AMPLITURE T4 DB (2~120)
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ALL PARAMETERS MAY BE OMITTED IF THE REVERBERATION TERM
HAS BEEN USED EARLIER IM THE PIECE

IF THE REIVERBERATION UNIT IS OMITTED Rl WILL TAKE

THE SAME VALUE AS TN THE LAST REV=TERM

IF THE REVERBERATIOM TIME I3 OWITTED RTIM WILL TAKE
THE 3AME VALUE AS IN THE LAST REV=TERM (REGARDLESS OF
REVERBERATION UNIT)

IF ThE INTENSITY 158 OMITTED THE TERM WILL CAUSE NO
OPERATION ON THE BEVERBERATION UNIT BUT COULD CAUSE A
CONNECTION OR DISCONNECTION IF THE TERM IS PRECEDED

OR SUCCEEDRED BY !'»! (OR '#?

R ANG RTIM MUST BE INTEGERS WHILE INTENS COULD BE
INTEGER QR REAL

EXAMPLE

REV(1,10,86)
REV(2,,70,.5)

RING MODULATORS
R¥-TERM IS HF FORM

RMINR,ENTRY, INTENS) WHEPRE

NR RING MODULATOR UNIT NUMBER (1=3)
ENTRY ENTRY (A DR B)

IMTENE AMPLITUDRE IN DB (fe]26)

ALL PARANETERS MAY BE OMITTED IF THE RIMGMODULATOR TERM
HAS BEEN USED EARLIFER IN THE PIECE

IF THE RING MODULATOR NUMBER IS OMITTED NR WILL

TAKE THE SAME VALUE AS IM THE LAST RM~TERM

IF THE RING MODULATOR ENTRY IS OMITTED ENTRY WILL

TAKE THE SAME VALUE AS IN THE LAST PH~TERM

(REGARDLESS OF RINGMODULATOR UNIT)

IF THE INTENSITY IS OMITTED THE TERM WILL CAUSE NO
OPERATION ON THE RIMGMODULATOR UNIT IN QUESTION

BUT COULD CAUSE A CONMECTINM OR OISCONNECTION IF 17 1S
PRECEREN OR SUCCEERED BY '»>' OR f#!

MR nUBT bR IMTEGER

ENTRY MUST TAKE VvALUE Tat' QR B¢

INTENS MAY RE INTEGER OR REAL
EXAMPLE

RMCS A, B8
KM{2,E,78.75¢]

THE NUMBEP OF DECIMALS IN THE INTENSITY MAY NOT EXCEEDR 5.
THE FRACTIOMAL FART HILL BE CONVERTED TO THE NEAREST
GUARTER OF DECIREL

AMPLITURE MODULATORS

A¥=TEFM IS5 0OF FORM

AMIMR TNTPY, IHTENSY WHERE
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ME AMPLITULE MODULATOR NUMBER (1-2)
ENTRY ENTRY (A 0GR 8)
INTENS  AMPLITURE IN DB (2=126G)

ALL PARAMETERS MAY BE OMITTER IF THE AMPLITUDRE MODULATOR TERM
HAS BEEM USED EARLIER IN THE PIECE

IF THE AMPLITURE MORULATOR NUMBER I35 DOMITTED NR WILL
TAKE THE SAME YALUE AS IN THE LAST AM-TERH

IF THE AMPLITUDE MODULATOR ENTRY IS5 OMITTED ENTRY
HILL TAKE THE SAME VALUE A3 IN THE LAST AM=TERM
(REGARDLESS OF AMPLITUDE MODULATDR NUNMBER)

IF THE INTENSITY I8 OMITTED THE TERM WILL CAUSE NO
CRERATION ON THE RINGMODULATOR IN QUESTIOM

BUT COULD CAUSE A COMNECTION OR DISCONNECTION IF THE
TERM I8 PRECERED NR SUCCEEDED BY !'»' DR fgd

NP MUST BE INTEGER

ENTRY MUST TAKE VALUE "A' QR 187

INTENS MAY BE IMNTEGER OR REAL
EXAMPLE

AY(1,h,088)3
AM(2,B,7F,28)

THE NUMBER OF DECIMALS IN THE INTENSITY MAY NOT EXCEED 5
THE FRACTIOMAL PART OF THE INTENSITY WILL BE CONVERTED
TD THE NFAREST QUARTER DECIREL,

AMPLIFIERS

ABP TERM I8 OF FCORN

AMP (NR, INTENS) WHERE

NP AMPLIFIER NUMBER (1 OR 2)

IMTENS AMPLITUDE IMN DB (€~122)

EXAMPLE

AMP (1, 1206)
AMP(R2,8¢,.5)

CHANNEL DISTRIBUTORS

£D TERM IS OF FORM

COCNR,CHNR, INTENS) WHERE :

NR ICD' NUMBER (AT PRESENT ONLY { IS5 POSSIBLE)
CHNR CHANNEL NR (1-4)

INTENS AMPLITURE IN DB (3=122)

EXAMPLE

€0(1,3,100)

THE *OLDT SYMBOL

0LD, CLD+VALUE, CLD=VALUE MAY BE QSED INSTEAD OF NORMAL
FREGUENCY QR AMPLITUDE VALUES, THE VALUE OF 'OLD' IS8 SET

-~
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BY THE CODEGENERATING PROGRAM YO THE LAST VALUE OF THE REFERRED
PARANETER,

EYAMPLE

LT{IIFG(1,0L0=-16,000+10)
LT(8} FG(1,3060,880,5)

IN THIS CASE THE DLD VALUE WILL BE 208 FOR THE
FREQUENCY AND 82 FOR THE AMPLITUDE AT LOCAL TIME i SEC,

CONNECT COMNECTIONS AND DISCONNECTIONS

TO MAKE A (DIS-)CONMECTION BETWEEN TO DEVICES IN THE STUDIO
WRITE THE DELIMITER » {(#) BETHEEN THE CORRESPONDING DEVICE TERMS,

ExampLE

FGUi,2o8»CHACL, 100)
FGasCHA(2)

THERE ARE SOME SPECTAL SYMBOLS FOR -GOMNNECTION POINTS

FG3,FG6 ETC (8EE APP, 1), THESE-MAY BE USED INSTEAD OF ﬁEVItE TERMS
TO MAKE CONMNECTIOMS

EXAMPLE

FLE3»FGE>FGO»FGLR
FG(23)>F58

DEVICE CHATINS — . N

A DEVICE CHAIN CONTAINS DEVICE TERMS WITH THE DELIMITER 2 BETWEEN
EACH TERM,

EXAMPLES

FG(i)&FG(?>1@;&FF{1,1>7 10G3
CHA(lJ&C#&C?;i@@}PCHAE4 EBJ

A DEVICE CHAIN NA¥ BE CﬁNNECTED TG ANDTHER DEVICE CHAIN OR TERH,
EXAMPLE

FRi{1,10802,198, 134FG (4, waﬁaﬁazjaFrfiﬁzkfé*ii 182 aCHAC2, 128)
THIS I8 LﬁuzvﬁLE*T TO WRITIHG:
FOR{L, 1000, 100, 11=CHALL, 106)
FG{1y»CHALRS
FG{4,800,B0, 2308113
FR{d)=tHa(e, a3
JEJECT
5, DESCRIPTION [F FRYFLOPE AND RLYTERANDT TESME

ENV EMVELGPE DESCRIPTION

Eny=TERM I8 OF FORM
ENV(AMPL ,AMP2,T,TYPE,8TER) WHERE

ANPY START INTENSITY IN DB (f=120)
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AMP2 END O INTENSITY I 0B (Ge127)

T TIHE Th MILLISECOMDS

TYPE  ENVELOPETYPE (=9 = &)

STER STER IM MILLISECONDS '

IF 'STEP' IS OMITTED THE ENV STEP WILL BE THAT IN PREVINUS
'ESTEP' TERM. (SEE BELOW)

THE INTENSITY OF THE ASSOCIATED AMPLIFIER WILL

BE VARIED FROM AMPY DB TO AMP2 DB IN T NMILLISECONAOS,
THE WAY THE IMTENSITY 15 VARIED IS5 CONTROLLED BY TYPE
KHICH SPECIFIES ONE OUT OF 19 POSSIBLE WAVYS,

TYPE=p LINEAR VARTATION

-0 < TYPE < & CONCAVE VARTATION

§ < TYPE < @ COMVEX YARIATION

THE EXACT SHAPE OF THE VARIATION IS FOUND IN APPE“DIX 5,
EXAMPLES

EMVESP,102,500,5,10)
EXV (B2, 100,182,1)

TIME DOF CURATION

THE D TERM IS OF FORM
D(TIME) WHERE

TIME TIME IN HILLISECOMDS

DETIMEY IS EQUIVALENT TO: EMVIOLD,0LD,TIME)}>Z

7 TERM
I8 QOF FoEr
yi
7 1S FOUIVALERT TN: ENVIOLD,¢,10,9,1M)
STEP N VARIATION
CATEP=TESY IS COF FORM
ESTEP (T
T TINE IN MILLISECCGNDS,
If ESTEP NCT SPECIFIEDR °Y USER,ESTEP HILL RF SET TO 1.
THE FUNCTTOM OF L[STEP IS BEST EXPLA;NFD AY EXAKPLES
EYAMPLES
CSTEP(2)
ESTEP(3E

ENVELDOPE N SOUNDGENERATOR 1 WITH START IMTEMSITY 97 DB,
END INTEMSITY 165 DR,TIME 20 MILLISECONDS AND

TYPE 6 (LINEAR ENVELOPE)., : '

A) FSTEP=1 (IF NOT SPECIFIER WILL BE ESTEP=1)
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THE INTENSITY 0OF SQUNDGENERATOR 1 WILL BE. CHANGED
IN STEPS OF 1/2 DB,EACH STEP WILL REMAIN UNCHANGED
FOR 4 (ESTEP) HILLTQEFGND AND THERE WILL BE 2@
STEPS BE ?:E"J.pﬂ“‘ﬁ

8 ESTEPRZ
THE INTEMSITY OF SOQUNDGENERATOR 1 WILL BE CHANGED
N BTEPE 9? 1 0B, EACH BTEP WILL REMAIN UNCHANGED
FOR 2 [E8TEP) HILLISECONDS AND THERE WILlL BE 1B
57EPS GFEMNERATED,

THE VALUE OF FETEP ALSO AFFECTS ALL OTHER TIMES IN THE

EMVELQOPE SPECTFICATION IWN THAT THE TIMES MUST ALL

BE FQUAL 70 GF GREEATER THAN ESTEPF AND THAT THE NUMRER OF

INTENSITY CHANBES GENERATED BY AN ENV=TERM ,T/ESTEP,

I8 CALCULATED IM IMTEGER ABITHMETIC,

THE MUMBER OF IMTENSITY LCHANGES GENER&TEQ BY ONE ENV=TERM

ET/ESTEP) MURT BE ﬁ?ﬁ&i?ﬁ THAM @,

THE ESTEFP-TER® MAY BE HRITTEM AT ANY PLACE IMN THE

ENVFLUPEPSQFCIFEQATEQh gIF GMITTED ESTERP I® SET TO 1,

ENVELOPE=CHAIN
AN EMVELOPE CHAIN CONSTSTS OF EMV,T AND 2 TERMS OPTIONALLY
SEPARATED BY THE DELIMITER », THE CHAIN IS TERMINATED
BY A NONE ENVELOPE TEBRM OR A ;3
EXAMPLES

ENV (50, 182,160, 13>ENV (108,88, 100121 (1600)
EP‘:Vfii‘: pﬁ’m‘i:ei?;s‘.. *"“Ff"\g(ﬁdpim 31?9“?! 231@352

AM ENVELOPE CHAIN CAN BE CONNECTED TO A& SINGLE DEVICE
OR A GROUFP OF DEVIOES BY CONNECTING THE ENV=CHAIN TO
A GEVICE TEPM REAP, A DEVICE CHAIN,

EXAMPLE

FG(1,4405»EM !ﬁv p,,?’.“gSHF#’?}}F'\:V{IQJPEQ 1223
FEOI»21 PR (7 BNV (B0, 100, 1000,1) 27

IT I8 POSSIBLE 70 COOMMECY A TERM OR DEVICE CHAIN TO BOTH
AN ENVs CHATHN AND FOTHER DEVICE CHATN,

EXAMPLE
FR{IIEPE{4)=ENY (30, B, IRy RENY (8F, 00 IPHEE>CHAf1v1®ﬂ§&CHA(2 ie)
MOTE THAT THE GELINIVER » HAS THE MEANING: "COWNECT THE DEVICE

(OR DEVICE CHAIMM" IF IT I3 WRITTEN BEFDRE A DEVICE TERM,
THE » BEFCRE THE DWY TERMS MAy BE OMITTED,

611 GLISSANDG DECCRIPTION
THE GLIS TERW I8 OF IORM
GLIS(FREGY,FREBD,TIHE, TYPE,STEPY WHERE
FREG1  START FREGUENCY IN HZ (1=159069)

FREQZ EMND F%?QLENC? i HZ  (1=15969)
TIME TINE OF DURATION IN MS,
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TYPE  GLISSANDC TYPE (=9 TO +9)
STEP GLISSANDOQ STEP
(SEE DESCRIPTION OF STEP IN ENV TERM)

GSTEP STEP OF YARIATION N GLIS TERMS
GSTEP TERM 1S OF FORM
GSTEP(T)  WHERE

T TIME OF STEP [N MS.
(SEE DESCRIPTION OF ESTEP)

5
5

GLISSANDO CHAIN
THE GLISSANDO CHAIN |S CONSTRUCTED IN THE SAME WAY AS THE ENVELOPE CHAIN,
EXAMPLE |
GLIS(80, 808, 1¢6d,1, | 9)>GLIS(8@0, 1000, 108,2)>GLIS(| 000,808, 100)

ENV AND GLIS TERMS CAN BE MIXED iN THE SAME CHAIN SO THAT A ENV AND GL!S
CHAIN CAN SIMULTANEOUSLY BE CONNECTED TO ONE OR MORE DEVICES.

EXAMPLE

FG(I>318&FG(729,,.2>GL15(220,440,208, 2 YENV(5H, | 8¢, 5801
GLIS(440,880@, | @@YENYL @@, 908, 1 20¢,1,18)

FG(12)4CHAL 1 )>ENV(SE, | 08, 1088)>GLIS U188, I86d, 1988) ,
IN THE LAST EXAMPLE THE GLIS TERM WILL HAVE NO EFFECT ON THE CHA TERM.

FGUI>24)=RMUL, A, 188);

IN THIS CASE ONLY CERTAIN FG:S CAN BE CONNECTED TO RM(1,A). THE ERROR
PRINTOUT WiILL BE TILLEGAL (DIS~)CONNECTION™, BUT THE LEGAL CONNECTIONS ARE
MADE BY THE PROGRAM.

FG( | )&FG(4,440)>FF{ 1 Y&CHA(2)
FG(7,220, 88,1 =CHAL4, 1 B4)

THE ERRCR IN THE FIRST LINE WilLL NOT BE DETECTED BY THE PROGRAM UNTIL THE
FIRST SYMBOL ON THE SECOND LINE IS READ. THE SYMBOL [S NOT A & AND HENCE
DEVICE CHAIN NO 2 ON THE FIRST LINE 1S ENDED AND THE PROGRAM STARTS TO
CONNECT THE TWO DEVICE CHAINS. ERRORS ARE DETECTED AND AS USUAL A SCAN IS
MADE WHICH IN THIS CASE STOPS AT THE ). ERROR PRINTOUT:

FG( )
g2 @51 ILLEGAL (DIS~ICONNECTION

IT WOULD HAVE BEEN BETTER TO END THE FIRST LINE WITH A; WHICH SIGNALS END
. OF DEVICE CHAIN AND THE ERROR PRINTOUT WOULD HAVE COME AFTER THE FIRST LINE.
. EJECT
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6o EMS81 COMMANDS

CONTENMTER

i ABBREVIATIONS

2 BASIC SORT RECORD FILE OPERATIONS
3 SORT RECORD FILE COMMANDS

4 TEXT RECORD FILE QOMMANDS

5 DTHER COMMANES

§ TEMPORARY COMMANDS

6.1 ABBREVIATIONS

-4

"
=
Bl
1]

FILE FOR STORING THE SORT=-RECORDS 0OF THE TEMPORARILY STUDIED

3QUND OBJECY

)
imn
<
g
3]

E-d
o7
T3
"

FILE FOR STORING THE TEXT OF DITTG
FILE FOR STCRING THE SORT=RECORDS OF THE CURRENT BLOCK

(ACCUMULATED SOUND OBJECTS)

TACC

[

ALIX

GUTPUT MEDTIUM FOR STORING THE TEXT OF DITTO

AUXTLIARY FILE FOR STORIMG A TEMPORARY MERGE OF TEMP AND ACC

MT = DIGTITAL MAGNETIC TAPE

6,2 BASIC SORT RECCRD FILE OPERATIONS

OPERATION
(NOT COMMAND)

CLEAR

KEEP

SORT

HERGE

RECORD

PLAY

DESCRIPTION

THE FILE IS CLEARED, I, E, THE FILE POINTER IS RESET
TO THE BREGINNING OF THE FILE AND THE OLD POINTER 18
SAVED FOR USE IN KEEP

THE FILE POINTER IS RESTORED 70 THE VALUE IT HAD
BEFORE THE LAST CLEAR OPERATION ON THAT FILE

THE RECORDS IM THE FILE ARE SORTED ACCORDING TO TIME
AND RECORD TYPE

TUO SORTED FILES ARE MERGED INTOD ONE FILE

THE SORT-RECORDS ARE TRANSLATED TO EMS{=RECORDS AND
RECARDED ON MT STARTING FROM THE CURRENT MT BLOCK
POINTER (#)

AT LEAST ONE MT BLOCK I8 PLAYED IN THE STUDIO (#)

(#) THE MT BLOCK POINTER I8 LEFT IN THE NEW POSITION
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6,3 SORT RECGRD FILE COMMANDS

GLOBAL TIME IS COUNTED FROM THE START OF THE FIRST 8LOCK,
BLOCK TIME I8 COUNTED FROM THE START OF THE CURRENT BLOCK, _
LOCAL TIME I8 COUNTEDR FROM THE START OF THE CURRENT OBJECT (IM TEMP),

THE FORMAT FOR ALL THE TIME ENTRIES I8 <SEC> [ ,<M5>» 1,

THE LAST ENVELOPE {OR GLISSANDO)} IN THE SORTED TEMP AND ACC STOPS
AT THE BLOCK TIMES <END> AND THE GLOBAL TIME <BLOCKEND>» RESPECTIVELY.

<TERH=-REST> 18 AN ESTIMATE 0OF THE NUMBER OF TERME THAT MAY BE
ADDED TO THE CURRENT BLOCK,

{ MMAND OPERATIONS

CLEAR 1. TEMP I8 CLEARED
Zp TEXT IS5 CLEARED

[ LEAR € MIX ) 1. ACC IS CLEARED
2. TACC I8 ERASED anLv IF PILE,SEE BELOW)

CLEAR € ALL ) = CLEAR & CLEAR ( RIX )}

KEEP 1. TEMFP I8 KEPT
2. TEXT I8 KEPT

KEEP ( MIX ) ACC I8 KEPT
KEEP ( ALL ) = KEEP & KEEP ( MI¥ )

MIX [ ( <START» 3 1 1. TEMP 1§ SORTED

2. TEMP AND ACC ARE MERGER INTO ACC ( VIA AUSX )
ALL ENTRIES FROM TEMP ARE SORTED ACCORDIMNG TO
THE BLGOCK TIME <START>+<| OCAL TIME>,
IF <START» I8 NOT GIVEN, <8TART»=2 IS ASSUMED,

3. TEMP IS5 CLEARED

4, TEXT I8 ACCUMULATEDR TO TACC

5. TEXT I8 CLEARED

- °F APPEND DBJECT, EQUIVALENT TO
) MI¥ ( <END OF PRECEDING OBJECT> )
END 1. ACC 1§ RECORDED AS A BLOCK STARTING FROM THE

Eng GF THE  PFRECEDRING BLOCK (<BLOCKEND»),
ACC AMD TEMP ARE CLEARED

TEXT 15 CLEARED

IF TACC 18 A FILE:

THE FILE <LAREL> BRC I8 CLOSED,

WARNING IF 56 BLOCKS ARE WRITTEN,

| NI AV
» % B

FLAY 1. TEMP I8 SORTED
2. TEMP I8 RECODRDED
2. TEMP I8 PLAYED

PLAY ( MY 3 1. ACC IS RECORDED

« ACC I8 PLAYEDR
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PLAY ( <LABELY> [ ,<LABEL2> 1 ) ’
1, THE SLOCK <LABELi» IS PLAYED,
[ 2, THE BLOCKS TO AND INCLUSIVE THE BLOCK
<L ABEL2» ARE PLAYED, )

PLAY ( ALL ) AlLL THE RECORDED BLOCKS ARE PLAYED
INGCLUSIVE THE CURRENT BLOCK

TEMP IS5 SORTEDR

TEMP AND ACC ARE HERGED INTD AUX

AlL, ENMTRIES FROM TEMP ARE SORTED ACCORDING

TC THE BLOCK TIME sSTART>+<LOCAL TIME?,

IF <START» IS NOT GIVEN, <8TART»®G IS ASSUMED,
3. AUX I5 RECORDED

4, ALX IS PLAYED

TRY [ ( <S8TART> ) 1} 1

TRAPP TRY TD APPEND AN OBJECT EGUIVALENT TO
TRY ( <END OF PRECEDING 0BJECT> ),

HEEN THE COMMANDS MIX,APP,TRAPP OR TRY ARE GIVEN, THE MERSAGE
TeOGRIECT MUMBER»,, <8TART» ,<EMND> ¢ TERM=REST>!

IS TRANSMITIED TN UNITS 3 AND 4, WHERE =0BJECT NUMBER» IS8
THE O08JFLT NUMBER WITHIN THE BLOCK IN ORDER 0OF APPEARAMCE AND
<START> AND <END» ARE BLOCK TIMES,

WHEN THE COMMANDS END 0f PLAY (MIX) ARE GIVEN, THE MESSAGE
Pl ARFL> , <BLOCKSTART» , «BLOCKEND» ;¢ TERNH=REST>!

IS TRANSMITTED TO UNITS 3 AKD 4, W4HERE <BLOCKSTART>» AND <BLOCKEND»>
ARE GLCBAL TIMES,

6,4 TEXY RECORD FILE COMMANDS
THE METAZYMBOL <8TRING> D
*» I8 W

AM INTEGER, IF <EXT
'SRCT IS ASSUMEDR.

ENOTES A BTRING VARTAEBLE, N DENOTES
OT GIVEN BCLOM, THE EXTENSIONM

- .
a3 o

COMMAND GRFERATIONS

TOP ( <FMAHE> [ ,<EXT> 1 3 SET LINE POINTFR IN FILE <FNAME>® <EXT>
TO THE FIRST LIME OF THE FILE, USE IM
AMD SKIP TERKE TO GET LINES FROM THE FILE,

I T (KN D] FEAD M LINES FROM THE FILE WHOSE HAME
MAR GIVEN IN THE PREVIQUS TOP TERM, THE
LINE PRINTER I8 MOVED N LINES FORWARD IN
THE FILE. IF N IS NOT GIVEN, N2l IS ASSUMED

SKIP [ ( N 31 MOVE THE LINE POINTER N LINES FORWARD IN THE
FILE WHOSE NAME WAS GIVEN IN THE PREVIQUS
THPR TERM, IF N I8 MNOT GIVEN, N=1 I8 ASSUMED

LoOK £ £ 8 )3 FEAD W LINES FROM THE FILE WHOSE NAME WAS
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GIVEN IN THE PREVIOUS TOP TERM AND DISPLAY ™
THEM ON UNIT 4 WITH LINE NUMBERS, THE LINE
POINTER IS NMGQT MOVED, IF N IS NOT GIVEN,
N=i IS ASSUMED,

CALL  <FrnAME> [ ,<EXT> ] ) ADD THE CONTENTS OF THE FILE <FNAME> <EXT>»
TG THE CURRENT EMSI=TEXT IN TEXT
( EQUIVALENT TO 'TOPC<FNAME>)IN(iGBZ20) 1)
SAVE ( <FNAKE> [ ,<EXT> 1 ) SAVE THE CURRENT TEXT IN A NEW FILE <FNAME> <EXT>,

REPL ( <FNAME> [ ,<EXT» 1 ) REPLACE THE CONTENTS OF THE OLD FILE
<FNAME> <EXT» WITH THE CURRENT TEXT,

ERASE { <FNAME> [ ,<EXT> 1 3 FRASE THE FILE <FNAME» <EXT»,

4

6.5 DTHER COMMANDS

COMMAND GPERATIONS

P T ( <LABEL> ) STORE THE BLOCK NANE <LABEL> ON MT FOR LATER
LAFE WITH THE PLAY COMMAND,
TF TACC IS A FILEZ OPEN <LABEL> SRC,

DELETE ( «81>,<€822,,,,%5N> ) DELETE SYMBOLS <81>,¢528%,,.,,48N>», THE ;
SYMBDLE MAY 8E VARIABLES OR MACROS,

EXIT FXIT AND RESTARY THE PROGRAM

LIST LIST EXPANDED MACROS

MESS ( <TEXT> ) <TEXT> WILL BE WRITTEN ON UNIT 4,
ENS1 SWITCHES TO ERROR MODE

ME X ‘ EXTT GUT OF MACRD TO LEVEL &,

NEOTST NMQ LISTING OF MACRO EXPANSIONS

STOTIN ( <TIME CONSTAMT> ) THE TIME SCALE 18 CHANGED TD {@aa/<TIME
COMSTANT> OF THE MUSIC TIME SCALE.

ng‘E { €81>,<52%,,..,<5N> J <8{»,<82»,,.,<3N>» ARE DEFINED OR UMNREFINED
b ‘ SYMBOLS. THE VALUFS 0OF THESE SYMBOLS WILL
RE WRITTEN ON UNITS 3 AND 4, EXAHPLER OF
PRINTOUTS (<312 tMINT «522a3 1 TKITT,
<83»= M7 32

TMIN & 15 TYPE: @it
TLIMIT MOT DEFINED °
tM7 #MACRQe !

6.6 TEMPORARY COMMANDS

THE TEMPORARY COMMANDS
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CALL,INLOOK,PLAY,SAVE,SKIP,TOP,TRY, TRAPP

ARE EXECUTED BUT NEVER STORED IN THE TEMPORARY TEXT FILE 'TEXT! AND
IN THE ACCUMULATED TEXT MEDIUM 'TACCY .

CALL,ERASE, IN,LOCK,REPL, SAVE,SKIP AND TOP ARE IGNORED WHEMN READ FROM
A SECONDARY INPUT FILE,

+EJECT

7. PSEUDCOPERATIONMS

PSEUDOOPERATIONS ARE SYMBAOLS MWHICH CONTROL THE COMPILATION OF
THE INPUT TEXT.
A CONDITIONAL EYPRESSION IS WRITTEN 3

<CONDITIONAL SYMBOL~{-SYNBOL TO BE TESTED=) = TEXT =» <

THE TEXT MAY CONTINUE OM MORE THAN oNE LINE. THE = IS ENMDMARK OF
THE CONDITIONAL, IF THE CONDITION I8 NOT SATISFIED THE TEXT AFTER
THE CONGITIONAL T8 TREATED LIKE A COMMENT UNTIL THE ENDMARK,

THE CONDITIONALS IMPLEMENTED IM THE 8YSTEM ARES

CONDITIONAL SYMBOL CONDITION TO BE TESTED
IFUND IF UNDEFINED
IFREF IF QEFINED
IFPQOS IF POSITIVE (.G7.2)
IFZER IF ZERO {oEQ,@)
TFNEG IF KEGATIVE (,LT.3}

EX. INPUT TEXT: IFUND(NR)INR=G;< NR=NR+}i

THIS MEANS THAT IF THE SYMBOL 'NR' IS UNDEFINED 'NR! WILL BE
ASSIGNED THE VALUE @ AND AFTER THAT § IS ADDED TGO INRY,

IF 'NR' IS DEFINED BEFORE THE TEXTE NRe@: WILL NOT BE COMPILED
T.E. 'NR® WILL KEEP ITS PREVIOUS YALUE, AFTER THAT { IS ADDED
TC TNRT, ' .

{ ,t NESTED CONDITIONALS

8.MACRD

THE TEXT CORRESPONDING TO A CONDITIONAL MAY CONTAIN CONDITIONALS,
THE IMNER CONDITIONALS WILL HAVE THE SAME ENDMARK AS THE OQUTERMQSY,

EX, IFDEF(IMNDIFG(1,220,80,102CHAC1,1@0) IFZER(FRIFR=1@AA}«
POSSIBLE INTERPRETATIONS OF THIS LINE, DEPENDING ON
THE PREVIOUS ASSIGNMENTS OF TIND® AND 'FRYT ARE:

TINDY DEFINED, 'FRY ZERG: FG(1,220,80,1)>CHACL,100)FR=10007
VINDY DEFINED, *FR' NONZERQ: FG(1,220,8@,1)=>CHA(L,10@)
VIND! DEFINED, 'FRY UNDEFINED: TIFZER(FR)

24 Bot SYMBOL NOT DEFINMNED
YIND' UNDEFINED, 'FRY IRRELEVANT: NO RESULTING OUTPRUT

EJECT

FREQUENTLY CERTAIM SFECTIONS OF TEYXT WILL RE REPEATED SEVERAL TIMES

IN THE TINPUT, USUALLY WITH ONLY SOME MINOR MODIFICATIONS,

IN ORDER TO AVGID REPFATING THE TEXT STRING MAORE THAN ONCE, TIT MAY

BE ASSIGNED TD A SYMBOL AS IN CHAPTER 2,8 SUBSEQUENTLY, ANY QCCURRENC!
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OF THIS HACRO SYMBOL FOLLOWED BY ANY QOTHER DELIMITER THAN h
'=' WILL CAUSE THE SYMBOL TC BE REPLACED 8Y THE TEXT STRING,

THE NUMERICAL VALUES DOF VARIABLES INSIDE THE MACRO WILL BE SUBSTITUTED

-AFTER THE DEFINING STRING HAS BEEN COPIED INTO THE TEXT IN PLACE

OF THE MACRO SYMBOL, IT IS NOT MECESSARY TO HAVE VARTABLES QCCURRING
INSIDE A MACRO DEFINED WHEN THE TEXT S8TRING IS ASSIGHNED TO THE MACRO
SYMBOL. BY GIVING DIFFERENMT VALUES TO SUCH VARIABLES EACH TIME BEFORE
THE MACRO IS CALLED FOR IN THE INPUT TEXT, DIFFERENT PARAMETERS WILL
APPEAR INSIDE THE CORRESPONDING TEXTSTRINGS, ALTERNATIVELY,

THE MACRQ DEFINITION ITSELF MAY BE USED TO CHANGE VARIABLES FROM
THEIR INITIAL VALUES,

HOW TO DEFINE A MACRD 18 DISCUSSED EARLIER IN CHAPTER 2,8
THE VARIABLES IN A& MACRO MAY BE CHANGED QUTSIDE THE MACRO,

EX, SET THE FIRST 3 SODUNDGENERATORS TO FREQUEMNCIES 100,200,320
INTENSITIES TO 162,908,88 AND WAVEFQORMS TO 2,4,6

SETFG="FG(NR, FRy NI VAINR=NR+I{FREFR+1EBINTINI=1BFVARVARD T
NRes1;FR=1GQ;NI=103@2 VA2

SETSG?SETSGSETSG

THE RESULT FROM THE LAST LINE IS THE SAME AS WRITING:
FG(1,10%,102,2) FG(2,200,90,4) FG(3,300,86,6)

EFCAHSE Tﬁﬁ VARTABLES T'NR!','FR!,; 'NI' ‘VA‘ ARE CHANGED IMSIDE

THE MACRO EACH TIME THE HACRD IS CALLED; 1.E, BY WRITING 'SETSG!,

"THE SAME RESULT IS5 OBTAIMED FROM THE FOLLOWING TEXTS

SETSGanIFUNDINRINRELFR=1CHFNI={DBIVA=2 «FGINR,FR NI, VA)
NRZNR4 1 JFRFR+1BEFNISNI=-1C VAsVA+2"
SETSG;SETSGSETSG

8,3 NESTING OF MACRDS

8.2

‘A MACROTEXT MAY CONTAIN CALLS TO OTHER MACROS, MACRUS CALLED FOR

IN THE INPUT TEXT ARE CALLED FIRST LEVEL MACROS, MACROS CALLED IN A
FIRST LEVEL MACRO IS CALLED A SECOND LEVEL MACRO, A MACRO CALLED

IN A SECOND LEVEL MACRO IS CALLED 4 THIRD LEVEL MACRO ETC,

THE MAXIMUNM AMOUNT OF LEVELS MAY BE 1080 AT PRESENT,

EX. WE WANT TO PUT AN ENVELGPE ON QUTPUT CHANNEL 1 WHICH GODES FROM
DLD=5 TOQ COLD+B IN 52€ M8 AND THEN FROM 0LD#5 TO OLDw5

IN ANDTHER 500 MS, WE WANT THIS REPEATED 1@ TIMES,

EA1=“ENV{DLQw5,DLD*5p5@%933>ENVtﬂLﬁ*ﬁ,GLﬁwS,Eﬂﬁ;S)ﬂ
EAB="EA1>EA1>EAL»EAI>FALY

EAin="EAR>EAST

EAMP(CH1)Y=EALD

RECURSIVE CALLS

A MACRO MAY CONTAIN A CALL FOR ITSELF BUT IT IS NESCESSARY TO USE
CONDITIONALS TO STOP THE RECURSION DTHERWISE IT WOLLD BE AN INFINITE
PROCESS.

EXx. THE SAME RESULT AS IN PARAGRAPH 8,2 COULD EE ODBTAINED IN THE
FOLLOWING WAY:
SETSG="IFUND{NRINR=1jFR=1CAINI=10RjvAs2 < TEST=4=NRFIFPGS(TEST)
SGINR,FR; NI, VAINR=NR+1 ;FRaFR; 1A NIaNTe i@ VARVA+27SETSG <"

8,3 MACRO EXPANSION
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IF IN THE LIST MODE THE WHOLE MACRG TEXT IS TRANSFERRED TC THE
GUTPUT TEXT,

EX.

INPUT TEXT

MACLIsYENY(3,106G,5m42"
MAC2="HMACI>MAC 1Y
MACS="MALZ>HACL2ENV (100, 3,580
MALS

QUTPUT TEXT
ER1ELY MACISPENV{A,1728,528)0

Yr@id2y MAC2s"MACIsMACIY
Taz1a3t HAC3zvMACZ>MACI>ENY (100G, 6, 8pp) "

tagingt teeaMACRD ===t MACS?
tepias:e 'oeeMACROwm==?  MACZ!
'ERLes focaMACROm=e:  MACTL!

'aa1a7t ENY(e, 108,586
'eaiast >

'agigo’ S Ve=eMACROme=3  MACL!
TR ENVG, 100,804) ~
'eniilr >

TaeL12t > _
RALL3 Y fomaMACROenn?  MACL!

'aari1d4t ENV(D,106,500)
'Rp115Y SENVLGE, 7, 35E)

A LATER CORRECTIVE RUM, USING THIS DQUTPUT TEXT AS INPUT,
CAn BE USED Tn CORRECT THE RESULT OF THE MACRO EXPANSIONM,
AFTER THE 'MOLIST! COMMAND, THE EXPANSION GF MACROS IM
THE QUTPUT TEXT IS SUPPRESSED, AND CORRECTIONS CAN THEN
ONLY RE MADE AT THE MACRD LEVEL,
<EJEET

9, CPERATIMG PROCEDURES

IF THE COMPUTER 15 RUNNING AND THE MONITOR SYSTEM LOADED
START AT STEP 8 FL&E DO THE FOLLOWING

1 TURN ON THE POWER SWITCHES ON THE COMPUTER AND
THE CONSQOLE TELETYPE :

2 PLACE THE PAPER TAPE MARKED 'DECDISK BROOTSTRAPY IN THE
PAPER TAPE READER B

3 SET THE ADDRESS SWITCHES (THE UPPER SWITCH ROW WITH
15 BWITCHESY TO f77837!' (113 111 $i¢ @11 111)

4 PRESS 87T0P aMD RESET

5 PRESS READIN

THE MONITOR WILL NOW RE LQADED AND STARTED,
IT WILL IDENTIFY ITSELF BY PRINTING

KMiE VXX (XX IS VERSION NUMBER)
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By

OGN THE CONSOLE TELETYPE

COPY THE EMR8{~TAPF TO DISK IMN THE FOLLOWING WAY

MOUNT THE EMS{ DECTAPE OGN A DECTAPE TRAMNSPORT AND
SELECT NUMBER 1 ON THAT TRANSPORT (BE CAREFULLY S0 THAT
NG NTHER TRANSPORT IS READY AT THE SAME TIME WITH THE
SAME MNUMRER)

CALL THE SYSTEM PROGRAM PIP

SPIP tes TYPED RY MONITOR, PIP BY. USER)

PIP VXX (PIP 1S5 LOADED AND READY TO USE)
>C DKB & nT1 (H)

(> TYPED By PIP, THE REST OF THE LINE BY USER)

»aC (PIP DONE KILL PIP)
(Al MEANS HOLD DOMN CNTRL KEY WHILE
STRIKING ()
ASSIGN THE UNITS USED BY EMS1 PACKAGE TO THE MEDIA
YOU WANT 7O USE IN THIS PARYICULAR RUM,
THE UMITS USED ARE THE FOLLOWING

UNTT IUSE RECOMMEMNDATION
=4 S0RT DISBK DK 4
=15 SHRT NISK Lre
-10 %FQT 1K Dks
= EOTOn MpPATACER TT ot Ty
- ‘2",;;3 S Ly
o prqugr ﬁyfch }Ki
IMPLT AND
THNTERMEDTATE STORAGE
= TEXT IMPUT DTy
3 TEXT GUTAUT 072
RTEYT" (MUST BE FILEOR,)
4 INPUT QOF TT 08 TV
CORRECTIONS (%QAFILFDP )
g TEXT QUTPUT prs o
"TACCH ﬂ
6 SAVE TEXT ory
7 ACCHUMUL ATED HTa
EMS CODE
i ACCHUMUL ATED MTa@
EMS {0ODE
EX¥AMPLE

$A DKA =14/0K3 =15/0K8 ~16/DT1 37072 52073 2,5/MT1 7,18
SA DK7 =d4,1/77 4,~12

LOAD AND START THE EMS1 PACKAGE BY TYPING
AFTER THE BONITORS 8% SIGN

E EMSY



: 26 (36)
WHEN EMS1 IS LOADED AND STARTED IT TYPES
EMS1 VXX (XX VERSION NUMBER)

OM THE UNIT ASSIGNED TG 4
IF UNIT 2 FILEGCRIENTED IT TYPES:

NAME OF IMPUT FILE?

ANSWER WITH FILENAME, EXT OF MAIN TEXT INPUT FILE OR WITH A
CARRIAGE RETURN IF NQ MAIN FILE EXISTS, IN THE LATTER CASE

MAIN TEXT INPUT IS5 UNIT 4 BUT SECONDARY TEXT INPUT IS STILL UNIT 2,
AMEWER WITH ALT, MODE IF END OF RLUN, EMS1 RETURNS TO MONITOR,

IF UNIT é FILEOR, OR NOT THE MEXT QUESTION I8:
INTERACTIVE MDDE, YES OR ND?

ANSHER *ND' IF NO ERROR CORRECTIONS ARE TO BE MADE, ERROR PRINTOUTS
WILL BE &S USUAL. |

AMSWER YES IF CORRECTIONS ARE TG BE MADE FROM UNIT 4 IF AN ERROR

IS PETECTED BY THE SYSTEM,

THE PROGRAM IS NOW READY TO USE,
LEJECT
APPENDTYX 1§

PERMAMENT SYMBOLS
DEVICE syMapLse

FG
NG
FF
REV
R
A
AMP
£o

EMVELOPE AMD GLISSANDI TERMS

ENY

D

7
ESTEPR
GLIS
GSTEP

CaOMMANDS

PART
PLAY
TRY
TRAPP
ARP
MIX
END
STOTIM
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CLEAR
KEEP
CalL
Top
N
SKIP
SAVE
ERASE
REPL
DELETE
WRITE
MESS
MEX
LOOK
EXIT

CONDITIDNALS
IFDEF

IFUND

IFPOS

IFZER

IFNEG

AUXTLTIARY SYMBOLS
LIST

NOLIST

GLD

ARGUMENTS T0O CLEAR AND KEEP COMMANDS

MIX
ALL

ARGUMENTS T0O PM AND AM TERMS

A
g

ARGUMENTS TO NG TERM

WHITE
PINK

SPECTIAL CONNECTION POINTS

FG3 FRER, GENERATORS GROUP 4=3
FGG FREG. GENERATORS GRQUP 4=6
FGa FREQ, GENERATORS GROUP 7=9

FG12 FREQ. GENERATORS GROUP 1@-12
FG1S FRE@, GENERATGRS GROUP 13=i5
FeiB FREQ, GENMERATORS GROUP 16=18
Feal FRED, GENERATOR GROUP 19-21

FG24 FREQ. GENERATOR GROUP 22=-24

Fa FREQUENCY SHIFTER

<EJECT
APPENDIX 2, LEGAL STUDIO COMNNECTIONS,
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FROM  TO

FG (1) CHACL)
FG(2) CHA(2)Y
TUUUUFBE3YT CHA(R)
FG3 CHA(4)
eoe)

FGS

FG(4) CHAfUDY
FG(5) CHa(2)
FG(&) CHALY
FG6 CHAC4)
coryd
FGo
RM(1,A)
RM(1,B)
RM{2:R)
REV{L)
REV (2]
. AM(1.R)
: FF{2}

" FG(7) CHALL)
FG(B)  CHA(2)
FG(9) CHA(3)
FBo CHA[4)

cR1) -
FG12

FG(C1e) CHA(1)
FG(11) CHA(2)
FG(12) CHA(3)
FGy2 CHA(4)
gney)
FG1S
RM(1,A)
N RM{1,8)
PR RM(2,8)
REV(1)
REV(2)
AM(1,B)
FF(1)
FF(2)

FG(13) CHAC(1)
 FB(14) CHA(2)
FG(15) CHA(3)
FGi5 CHA(4)

CD(1)

_ FG18
LEJECT
, FROM TN

FGCLI6)Y CHACL) : B
FG(17) CHA(2) '
~FG(18) CHA(3)
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FGLE8

FG19)
FE24

Fe2a)
FG(21)

FG24a

Feee2)
FG(23)
FGr24)

FROM
NG(1)

CHAC4)
cord
FG21

RM (1.8}
RM(2,8)
REV (1)
REV (2]
AML1,8)
AM{Z,B]
FF{11
FF(23

CHA1)
CHA(2)
CHA (3}
CHA (4}
€o{1}
FG24

F&2y
FS

FG21
RM{1,4)

CHALLD
CHA (2}
CHA(3)
CHA (43
ChD(13
RM{1,B)
RM{2,B)
REV(1)
REV{2)
AM(1,B)
AM(2,B)
FF{1)
FF{2}

Fo24
RN (2, 4)

Fi24
AMCL, A3

FG24
AM(2,A%

TC

CHACLY
CHA(2)
CHA(3})
CHA(4)
Co0d
RM(2,08)
REV(1)
AM(Z2,8)
FF(1)

29 (36)
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FF(1)

FF(2)

REV (11

FROM

REV(2)

RM(1)

FF(23

CHA{2)

CHALS3)

CHACA4D

Lol

RM{L, A2
BuM{y,B2
RHLZ2,B)

REV ({13

BREV{Z2)
A¥{1.A2
AR{Z2,8)

FF{23

AMP {13 eREV{3)
AMP {2 =REVLA4)

CHALL)

CHAL2)

CHALJD

CHAC4)

coiLld

RM{2,.B3
REV{13

REV (2]
AM{1,B)
AM{Z, A2

AP {11 =REV(3)
AHP L2 =REY (4]

CHALLY
CRAC2)
CHALRY
CHAL4)
Lo
ANLL B3]
AM(2,B}
AMP L1
AVP {23}

T0

CHACLY
CHAC2D
CHALCSY
CHACAY
o1
AM{1,B)
AM{R,8
AMP 1
AMP (23

CHA(12
CHAC2)
CHACS
CHA (4D
£ee1l

REV(2)

AMCL,A)

30 (36)
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RM(2)

RM(3)

AM(1)

FROM

AM(2)

AP L1

AMP {2

AM(2,8)
FFE1)
FF{23
R¥P (1)
AMP (2}

CHA(L)
CHACZ2)
CHA(3Y
LHAC4)
Co2
REV(2)
AM{i.B)
AM{2q A
FF{1)
FF{2)
AMP (1)
AMP(2)

CHACL)
CHA(2)

- CHA(S)

CHAL42
co{13
REV (2]
AM(2;E3
FF(12
FF(p3
AMP (1)
AMP (2)

CHACL)Y
CHA(R)
CHA(3)
CHATA4)
Cof

TO

CHACL)
CHA(2)
CHACRY
CHACA)
LN

Bl .
R¥ (2, B)
FEYV S
AM (1, B)
AN (5,6
FE (1]

FEIn)

RMLLLR)
aM e, )
REV (2%
AVLL,B)
AR (2. B)
FFL12
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2

w

Moo b bbb

G2 00~ 3

JEJECT
APPENDIX 3.
»EJECT
APPENDIX 4,
a2 711
ng 12
A2 £13
aga f14
og net
72 w22
Az 223
"e naa
L w3z
ez 733
nez 41
gz nAR
ne Pa1
g2 RG2
re £aES
s A78
nz 671
na el
he GR?
02 o1
22 rgeg
az rod
a2 122
nz 173
fae 112
a2 121
0z 15¢
8z 142
Az 2]
B2 2414

FFE2}
THE SORT RECORD
TYPE OF SORTRELORD

ALL TYPES
ALL TYPES

ALl TYPES

CONNECTIONS
AMPLIFIERS
F& FREQUENCY
FG WAVEFORN
ENV, GLIS
NOT ENV,GLIS
ENV, GLIS
HOT ENV,GLIS
ENY, GLIS

NOT ENV,GLIS
EMV, GLIS
HOT EMV,ELIS
EMY, GLIB

EREOR PRINTOUTS,

TLLEGAL NRELIMITER
ILLEGaL PARAMETER
TLLEGAL MNEMOMID

TLLEGAL NUMBEER nF
TLLEGAL FREQUENACY
TLLEGAL FECRUENDY
ILLEGAL FREQUENCY
FLLFG AL FREGUENCY
TLLFGAL FREQLENCY

FLLEG AL FROARUENQDY

ILLEGAL AMPLIFIER
ILLEGAL AMPLIFIER

32 (36X

CONTENTS

LOCAL TIME
BITS 6=5: LOCAL TIME (CONT)
BITS 6=17% STUDIO ADDRESS
BITS P=112 SOURCE LINE NR
BITS 12=17: TERM NR
=@ IF DISCONNECT, =1 IF CONNECT
AMPLITUDE IN DBe#4
FREQUENCY IN HZ
WAVEFORM
FROM AMPLITUDE (FREQUENCY?
SAME AS WORD 4
TO AMPLITUDE (FREGUENCY)
BIT 17=1¢ IF OLD*VALUE
BITS M=15 ENVELOPE TYPE (GLIS TYPE
BIT i6=1 IF OLD+DATA 2
RIT 17=1 IF OLD+DATA 1
NOT USED
ENVELGPE DURATION
MOT USED
EMVELOPE (GLIS) STEP

PARAMETERS
GEMERATDR MUMBER
GFNERATOR FREQUENLY
GENERATOR WAVEFORY
GENERATOR INTENSITY
FILTER CHANNEL
FILTEP INTENSITY
MUMEBER

INTENSITY

ILLEGAL (DIG~) COMMECTION
TLLEGAL REVERBATION TIME
TLLEGAL REVERBATION IMTENMSITY

TIHE MISSING IM T=

TLLEGAL TIME

TERM

TLLFGAL AROISE COLOUR

ILLEGAL AMPLITHURE
FLLEGAL APPLITUDE
TLLEGAL AMPLITURE

“TLLEGAL NOISE INTENSITY

MODULATOR NUMBER
MODULATOR EMTRY
MODULATOR INTENSITY

TLLEGAL PING #ODULATOR ENTRY
ILLEGAL BINMG MODHLATOR INTEKSITY.
TLLEGAL CHAMNMNEL DISTRIBUTOR INTENSITY

ILLEGAL DEVICE NU#

BER

TLLEGAL ANALOG TAPE TINTENSITY
ILLEGAL CHANMEL TNTENSTTY
TLLEGAL ESYEP VALUE

TLLEGAL ENV SYNTAX



a2
52

fae
a2

fpz

02
02
"2

ag -

0z
f2

02

a2
f4
a4
a4
B4
G4

né v

a4
a4
A4
B4
04
()]
@a
a4
na
B4
B4
Ga
A4
a4
g4
a4
‘A4
0ns

20
69

9.
a9

po
.G9
29
79
‘89
n
158}
.21
21
7y
2
nl
a1

a1

X
21

242
245

246
247
251

261
271
3ny
382
393
3n4
Jab
142
ani
aag

. Bad

204
e1e
a2
21
231
€32
933

@34

fa35h
n36
ase
ne4
aza
875
p7e
148

a1

1a2
imA
103
081

et
aag
apd
an4a
and
206
27
R

99
enl
ap2
2ad
ap4

nags

BR6
207

869,

aie
i3 84
216
217
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ILLEGAL ENV AMPLITUDE g
ENV OR GLISTIME LESS THAN STEP

ILLEGAL ENV TIHME

ILLEGAL ENV TYPE

NG DEVICE T0 ENVELOPE GIVEN _

TLLEGAL LOCAL TIME YALUE

ILLEGAL GSTEP VALUE

NO DEVICE TO GLISSANDD GIVEN

ILLEGAL GLIS SYNTAX

ILLEGAL GLIS TIME

ILLEGAL BLIS TYPE

ILLEGAL GLIS FREGUENCY

ILLEGAL CHANNEL IMTENSITY

SYMBOL WITH MORE THAN 6 CHARACTERS,

INTEGER HITH MORE THAN 5 FIGURES

TWO DECIMAL POINTS

A DECIMAL POINT (.) MUST NOT BE USED A5 A DELIMITER,
IN THE EXPRESSION YTA=B' B IS NOT A DEFINED SYMBOL,
SYMBOL MOT DEFINED,

SYMBOL DEFINED BUT NOT POSSIBLE IN THIS PART OF THE TEXT,
TOP NOT EXFCUTED IF READ FROM SECONDARY TEXT INPUT

UNIT 2 NOT FILEOGRIENTED - - .
IN,SKIP,DELETE,LOOK NOT EXECUTED IF READ FROM SEC, TEXT INF
FILE NOT PRESENT ON UNIT 2

NO TOP COMMAND EXECUTED OR SECONDARY FILE EMPTY

PARAMETER NOT INTEGER

LABEL ERROR

'/ A OR ) NOT POSSIBLE AS FIRST ELEMENT OF AN EXPR,
OVERFLOW. ADD OR SUBTRACT

OVERFLOW. MULTIPLICATION

TRY TO DIVIDE BY ZERG

A '=' IS POSSIRLE ONLY AFTER A SYMBOL OR A 'sf,

“HFTEMPT TO ASSIGN A FIXED SYMBGL

SYMBOL TABLE FuLlL 7 e el L
A YO® OV FOUND IN A NON=-MACRC TEXT,

A MACRD MUST NOT BE CALLED IN FRROR MODE,

END OF THPUY FILE HWITHDUT AN YEXITY

THPUT FROM UMIT 4,

NO EXTENSION TO FILEMAME

IHPUT FILE FILEGRIEMTED, FILENAME 2

DUTPUT FILE FILFGRIFwTED, FILENAME 2

“EFLE NOT FOUND,

UMIT 1 NOT FILEORIENMTED.

FILE FMNEMO EMS NOT FOUND -

FILE EREQR EMS NOT FOUND,

NG FILENAME 0N FILEOGRIENTED DEVICE,
meawnsccan EXIT, EHD OF THIS RUN, mewanraca=
NOT A PERMANENT SYMBOL

MOT A COMMAND

ILLEGAI PARAMETER IN 'PLAY' TERM

- HETHING TO PLAY

ILLEGAL PARAMETER IMN 'TRY'=TERM

ILLEGAL PARAMETER IN FMIX!'=TERM

THE ONLY POSSIBLE PARAMETERS TO 'CLEAR' ARE 'MIXY OR 'ALL
THE ONLY POSSIBLE PARAMETERS TO YKEEP! ARE 'MIX' OR 'ALL!
KEEP HITHOUT MEANING WERE - e '
SAVE,ERASE,REPL NOT EXECUTED IF READ FROM SEC, TEXT INPUT
LEFT PARANTHESIS MISSING AFTER SYMBOL

¢ AFTER SYMBOL
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¢4 A1R ~ TEND! AFTER PREVIQUS 'PART' MISSING
e1 w23 T PART COMMAND FIRST THING IN A BLOCK!
n1 a2y TPARTY AFTER PREVIOUS 'END!' MISSING
%1 724 LEFT PARAMTHESIS MISSING IN TSTOTIMT=TERM
23 p2a CARONELS TIMEPARAMETER IN TSTRTIM'-TERM
@1 #39 FILE ALREDY PRESENT
Bl 240 ERROR DETECTED IM "MERGE",. NOT ENDUGH SPACE OM OUTPUT UNIT
1 241 DURATION QF MIX =@3)
a1 rlsYs LABEL ERROR
a5 RAZ END OF FILE ON ADDITIONAL INPUT FILE,
Qg aae EMS31 vi,d
99 o644 NAME OF INPUY FILE?
g9 nes UNIT 3 MUST BE FILENRIENTED,
Qg 26 INTERACTIVE MODE? YES GR NOZ
9~ an7
B nafn
+EJECT
APPENDIY 6, EXAMPLES 0OF EMS1 TEXT.
(» EXAMPLE MR 1,

'aanAtt PART (STORS)

1RRENR2Y GR=196;A0=220;DR=147 ;HANR12] _

'ARANAY C1=2262:01=22047E123303F1 =340 HO=247 340220300131
'20ead’ Fe=175;6p=196 _

1ANAR5Y NOTI=1BRRINOT2 =8RG MAXSEB; WF=2;ET 1aal}ET28a2

"AQRE6! TON='LT(GTI,BTR2IMAXIeMAX+1G:TL1=TID/10;T2TID=2¢T1;T322%T]
1RGAEA7! GT2sGT2+TIDGTI=6GT2~1000; IFPOS(GTIIGT2S6TA6TI=6TI+1<
192208" FRizFR+10

122929 IFDEF(LISTAIWRITE (MAX1,T4,7T2,T3,6T,FRIJNESS(7?2)i<
1AA01QY FG{MNR,, ;KFYSENV (SR, MAXL, T1,2)>ENVIMAXL ,MAX, T1,ET2)>T(T2)
reagiit GLISIFRY,FR,T3)

108012 FRIZFR*2;HR1zNR+1JHANISHAX=6

1A0¢131 FGENRY,FRL, ,WFI»ENV(SE, MAX, T1)>ENV (MAX, 46,T2)

13A0141 FRI=FR1*2;NRIENRI+LIMANRSMAX=1]

tQARLSY Fccmp1,ra1,,wF3>var5a MAX1,T1,ET1Y>ENV(MAXY, HAX2, T1)>ENV(MAX2 3a,T2)"
1 216" SILL="TID=NOT{:FR=C1;TON

1GAML7 Y TID=NRT2;FR=D1:TON

1aaa1BY FR=C17TON

Tgp?19" TID=NOGT1;FR=Hp;TON

1032201 FR=C1;TON

1( p21v FR=EL;TON

12ER22Y TID=NGT2;FR=F4;TON

1eee23t FRIE];TON

'aeg24t TID=NGT1;FR=D1:TON

19AE25t FR=E1}TON

'RO26Y FR=aCYsTON

13027 TIR=NOT2;FR=A2;TON

'REn28! FRzFA;TON

Yagp2e! TIDENOT1;FR=GE; TON

Are3a! FR&CA;TON

t2aa3ir n

tREe32Y FGI>FGORCHACL, 1667

12033 FGO>FR12>CHA(R,108)

rRan34! FEIS>FG1I8>CHALS, 106)

130235 FG(21)>F321>CHA(4,100)

PRRE36T FLI(Z2A)SFREZY

193037 FG(2AY>FG24>CHA(4,1723)
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13@@38" FG(23)>FG24

'@@E39! FG(22)>FG24

'gegAnT GTI=1;GT2=¢

"GRgATt NR=1;SILL;SILL

"@E@4aZ NR=7;GT1=5;6T2=@;SILL;SILL
'@g@aAsT NR=13;6T1=9;6T2=@;SILL;SILL
"PEFA4T NR=1G;GTI=13;6T2=@;SILL;SILL
'@@gaAST MIX

"@g@a6t END

DESCRIFTION OF THE EMS|-TEXT.

'SILL' IS A MACRO FOR A 15 NOTE CANON. FOUR DIFFERENT SOUNDGENERATOR GROUPS EACH
PLAY THIS TUNE. THEY START TO SQUND AFTER RESP. 1,5,9,13 SECONDS. ONE NOTE 1S
BUILT BY THE MACRO 'TON'. THIS MACRO CONTAINS A GROUND NOTE FOR SOUNDGENERATOR NR
"NR'" AND 3 OVERTONES ON SOUNDGENERATORS "NR*{', "NR+2" AND "NR+3". EACH OF THE
TONES HAS SPECIFIC ENVELOPES TO GIVE THE WHOLE TONE A SPECIFIC CHARACTERISTIC.

THE TTON' MACRO STARTS WITH A CALCULATION OF DURATION TIMES OF THE ENVELOPES. IF
THE SYMBOL 'LISTA'! IS DEFINED THE CALCULATED VALUES OF THE SYMBOLS MAXI, TI, T2,
T3, GTl, AND FRI ARE WRITTEN OUT AND AFTER THAT THE MESSAGE "777" (S WRITTEN TO

THE USER AND THE SYSTEM WA!TS IN ERROR MODE. THIS GIVES THE USER AN OPPORTUNITY

TO CHANGE VALUES. BY A "DELETE(LISTA)" THIS MESSAGE WiLL NOT BE WRITTEN QUT UNTIL
"LISTA' 1S DEFINED AGAIN. THE CONNECTIONS ARE MADE SO THAT SOUNDGEN. t-6 1S
CONNECTED TO CHANNEL i, 7-12 TO CHANNEL 2, I3-18 TO CHANNEL 3, AND 19-24 TO CHANNEL
4, THE 'SILL' MACRO "PLAYS' THE CANON ONCE THUS EACH GROUP "PLAYS" THE TUNE TWICE.
THE 'MIX'! COMMAND TRANSFERS THE 'YTEMP! DISK TO THE 'MIX! DISK. THE YEND' COMMAND
iIMPLIES GENERATION OF MT-CODE ON THE MY. THE BLOCK LABEL ON THE MT WILL BE 'STORS!'.
THIS LABEL CAN BE USED IN A LATER 'PLAY! COMMAND. '

COMMENTS LINE BY LINE
LiNE COMMENT

| BEGIN A NEW BLOCK WITH LABEL 'STORS' ON MT AND NAME !STORS SRC! ON THE DT
FILE ON UNIT 5.

2~4 ASSIGN FREQUENCY VALUES TO THE SYMBOLS G@,Ad, ETC.

5 NOT!, NOTZ ARE TIME VALUES OF A WHOLE NOTE RESP. A HALF NOTE. MAX IS USED
IN ENV TERMS ON LINES 14,13,15. WF |S WAVEFORM FOR ALL THE 'FG':S
ETI,ET2 ARE CURVEFORMS OF THE ENV TERMS ON LINES 1#,15

6 START OF DEFINITION OF THE 'TON' MACRO. THE TONE STARTS AT GT! SEC. GT2 MS
LOCAL TIME. MAX! 1S MAXIMUM AMPLITUDE OF THE FIRST FG. Ti=!/1@, T2=8/1d,
T3=2/1¢ OF THE WHOLE TONE TIME 'TID!'.

7 ADD THE TONE. TIME 'TID' TO GT2. |IF GT2 MORE THAN {@@@MS (1 SEC.). THEN GT3
WILL BE POSITIVE AND | IS ADDED TO GTI (| SEC.) AND 1@g¢ MS(I SEC.}, |.E.
THE SAME AMOUNT 1S SUBTRACTED FROM GT2. .

8 FRI 1S THE FREQUENCY USED IN THE GLIS TERM AT LINE NO 1.

9 IF THE VARIABLE 'LISTA' IS DEFINED THE VALUES OF MAX1,T!,T2,T3,GT!,FR! ARE
WRITTEN QUT. AFTER THAT THE MESSAGE '7??' 1S WRITTEN OUT AND THE PROGRAM WAITS
INERRCR MODE FOR INPUT FROM UNIT 4 {TT OR TV).
A TDELETE(LISTAY' WILL MAKE THE VARIABLE LISTA UNDEFINED AND THUS MAKE THAT
NG MORE OF THE ABOVE PRINTOUTS WILL COME QUT.

10 THE FIRST FG GOES FROM 5@ TO MAXI DB IN T1 MS CURVEFORM 2, FROM MAX| TO MAX
IN Ti MS, CURVEFORM ET2 AND STAYS AT MAX DB FOR T2 MS.

Il FIRST FG GCES FROM FRI TO FR HZ IN T2 MS.
FRI 1S THE FREQUENCY OF THE FIRST OVERTONE. NRI 1S THE NUMBER OF THE SECOND
FG. MAX| IS USED IN THE ENV TERM ON LINE 15,

|3 THE SECOND FG GOES FROM 5@ TO MAX DB IN Tl MS, CURVEFORM ¢ AND FROM MAX TO
49 DB IN T2 MS.

14 FRI 1S THE FREQUENCY OF THE THIRD OVERTONE USED IN THE 'TON'! MACRO.
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HR1 IS MUMBER OF THE THIRD FG, MAX2 IS USED IN THE ENV TERM ON LINE 15,
THE THIRL FG GOES FROM 84 TC MAXY DB IN T1 MS§, CURVEFORM ETY{, FROM
MAXT TO HAX2 DB IN T1 MS AND FROM MAX2 TO 3¢ DB IN T2 #§,

START OF THE DEFINITION OF THE TSILL' MACRO WHICH CCNTATINS THE WHOLE
CANON "STORSILL OCH SMA SILL",

TIME AND FREQUENCY OF THL TOHES IN THE CANON ARE GIVEN AT EACH LINE,
ROTE THAY THE LOCAL TIHE IS ADDED WITH THE TIME VALUE OF THE NOTE
EACH TIME THE MACRO *TOM! IS CALLED SO THAT THE TONES WILL COME IN
THE RIGHT TIME SEQUENCE,

END OF THE T8ILL ! MACRO,

FGe:s 1=~6 ARE CONNECTED TG CHANNEL 1,FGsS 7w~12 TO CHANNEL 2, FG$S
13218 TO CHANNEL 3 AND FG25 16=-24 T0 CHANNEL 4,

STARTTIME 1 SEC, AND # M3 FQR THE FIRST 'SILL' MACRD,

FG:S 1-3 PLAYS THE CANON TWICE,

FG:® 7=9 PLAYS THE CANON TWICE STARTING AT LOCAL TIME § BEC, 2 M3,
FG38 13=15 PLAYS THE CANON TRICE STARTING AT LOCAL TIME 2 SEC, @ MS,
FG:S 19~21 PLAYS THE CANON TWICE S8TARTING AT LOCAL TIKE {3 BEC, B MS,
TRANSFER THE SQRTRECORDS PRODUCED BY THE ABOVE FSILLY MACROS ON THE
TTEMPY DISK TO THE "MIXY DISK, ("TRANSFER™ HERE ALSDO INCLUBES SORT)
MAKE MT CODE FROM THE MIX DISK, ERASE THE MIX AND TEMP DISKS UNLESS
ANY OF THE COMMANDS KEEP, KEPP(MIX), KEEPCALL) COMES AFTER THE END

COMMAND. THE PROGRAM NOW EXPECTS A NEW PART COMMAND TO START A NEW BLOCK.

-
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EMS1C MAN
APPENDIX 7 748826

MOVING SQUND IN EMS{

FROM VERSION v4,1 OF EMS1 IT IS POSSISLE TO CONTROL TWO MOVING

SOUMDS,

A POINT IN THE ROOM AND A OURATION ARE SPECIFIED AND THE SOUND CAN

BE HEARD MOVING FROM THE ORIGINAL PDINT TD THE POINT SPECIFIED,

DOPPLER=EFFECT IS AUTOMATICALLY ADDED, THE SOUND CAN BE MADE TO

ACCELERATE OR DECELLERATE DURING THE TIME SPECIFIED, THE DOPPLER

EFFECT CAN BE INCREASED OR REDUCED, THE AMOUNT OF REVERBERATION

.CAN BE SPECIFIED FOR EACH SOUNMD,

FACH SEGMENT OF THE MOVEMENT CAN RE DESCRIBED IM ONE OF THE FOLLOWING WAYS:

= A STRAIGHT LINE BETWEEN TWQ PQINTS

« A SPIRAL MOTION

= A CIRCULAR MOVEMENT (A SPECIAL CASE OF SPIRAL WITH CONSTANT RADIUS)
- THE NEW FACILITIES ARE ADAPTEN TO A NEW WAY OF CONMECTING THE STURID,

. AHICH IS ALMOST, BUT NOT GUITE, COMPATIBLE WITH THE FDRMER WAY,
SOUNDS CONNECTED TO CD(i) ARE HEARD WITHOUT ANY LEVEL SET ON THE
CHANNELS .

THE REVERBERATORS NEED NOT BE CONNECTED TO THE CHANNELS; A FIXED

LONNECTION EXISTS,

CAMP (1) AND AMP(2) BEING USED FOR REVERBERATIONS 3 AND 4 CAN NO
LONGER BE USED IN THEIR FORMER FUNCTION, THESE TERMS REMAIN IN ENMSY,
BUT AMP(1,88) FOR INSTANCE, MEANS THE SAME AS REV (3, ,B8) AND
AMP(2,91) THE SAME AS REV(4.,,91),

MOVING SOUND NO.t USES €D(L,1), CDC(1,2), CD(1,3), AMD ch1.4)

FOR THE DIRECT sauﬂc. THE CORRESPONDING REVERBERATING PART OF THE
SQUND IS COMING VIA AMPLIFIERS, WHICH S0 FAR CAN BE REACHED ONLY
VIA PROGRAMS, T,E., THEY CANNOT RE REACHED DIRECTLY FROM THE CONSOLE,
MOVING SOUND NO,2 USES CHA(L), CHA(2), CHA(3), AND CHA(4) FOR THE
‘DIRECT SOUND AND A COUPLE OF AMPLIFIERS (NOT VISIBLE ON THE CONSOLE)}
FOR THE REVERBRERATION SOQUND, LIKE SOUND NO,1, IF IT 15 NOT NECESSARY

/ TO MOVE SOUND NO,2 IT IS POSSIBLE TN HAVE, AS PREVICUSLY, DIFFERENT
- DEVICES CONMECTED TD DIFFERENT CHANNELS GIVING UP TO NINE DIFFERENT

NON=MOVING SOUNDS,

AHUS THE DEVICFES OF MOVING SOUND ND,1 SKOULD BE CONNECTED TO CD(13.
IF A MOVING SOUND NOL,2 18 DESIRED ITS DEVICES SHOULD BE CONNECTED
TO ALl FOUR CHANNELS, THE WAY T0 GET MANY NON-MOVING SOUNDS ARE
DTHERKISE:

CONMECTION TO: .

CHAC1) FOR ONE SOUND IN FRONT LEFT CORNER

r

CHAC1)RCHA (2) STRAIGHT FORWARD
CHA () FRONT RIGHT CORNER
CHAL2)&CHAL3Y . STRATGHT RIGHT
CHA(3) REAR RIGHT CORNER
CHA{B)&CHA (4] STRAIGHT BACKWARDS

: CHAC4) REAR LEFT CORNER

: CHAC4) &CHA (1) STRAIGHT LEFT
CHAC1)YRCHA(2IRCHA (3)&CHA (4) IN THE MIDGLE

FOR NON=MOVING SOUNDS LEVELS MUST BE SET ON THE CHANNELS AS USUAL,
FOR MOVING SOUNDS THIS TS DONE AUTOMATICALLY, WHEN A MOVING SOUND HAS
REACHED ITS DESTINATION AND STOPPED THE LEVEL REMAINS, AS FOR A USUAL

LATER ON THERE WILL BE EMS1 TERMS FOR CONTROLLING THE REVERBERATION
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LEVELS DIRECTLY:?
RR(1,1, T0 RD(L,4, ) FOR SOUND ONE
REC(2,1, ) TG RR(2,4, ) FOR SOUND TWD
RD STANDS FOR REVERBERATION DISTRIBUTOR
CD STANDS FOR CHANNEL DISTRIBUTOR.

LET U$ STURY THE NEW EMS] TERMS WITH THE HMELP OF A COMPLETE EXAMPLE:

FART (ONE) A8 UsUAL!

WE LET FG NO, 1 TC 12 BELONG TO MOVING SOUND NOLY?
FG3>FG§>F$9>F812>CDCIJ£

AND FGI3 TO 24 BELONG TN SOUND NOQ,23
FGIS>FGIB8>FG21>FGR24>CHA(L)RCHA(RYRCHA(IIACHA(4)
FG(2a>21)>FG21;

FG(22>24)>FG24;

SET A REVERRERATION TIME AND A LEVEL FOR THE FOUR REVERBERATORS:

REV(1,15,9%)

REV(2,15,¢¢)

REV(3,15,e2)

REV(4,15,82);
REVERBERATION TIME 3 AND 4 MUST S0 FAR BE SET MANUALLY ON A CONSGLE
ON THE REVERBERAYION DEVICE ITSELF, THE REASON FOR INCLUDING THEM
IN THE REV TERM IS SYMMETRY, THE COMMAND I35 NOT OBEYED.
THE LEVEL SET, S@DB, IS A REFERENCE LEVEL APPLYING T0Q BOTH MOVING
SQUMDS, IT 5HALL PREFERABLY NOT BE SET HIGHER THAN 94 DUE TO THE
NDISE, THIS IS COMPENSATED BY SETTING A HIGHER LEVEL ON THE REVERBERA~
TION SOUND IN THE TERMS FOR EACH OF THE MOVING SOUNDS,

. THE CONSTRUCTION OF THE NEW SPIRAL REVERBERATORS ALLOW SETTING
~ REVERBERATION TIME IMMEDIATELY BEFORE THEY ARE TO BE USED,

SPECIFY THAT MGVING SOUNMD NO,i SHALL USE FG NO, { TO 12, THAT THE
REFERENCE LEVEL FOR THE DIRECT SOUND IS 100 DB AND ALIKE FOR THE
REVERBRERATED SOUND

MOVS(1,1>12,1e0,188);

THE DOPPLER EFFECT 18 THE REASON FOR COMMECTING THE FREQUENCY GENERA-
TORE TO THE MOVING SOUND, EARLIER THEY HAVE BEEN CONNECTED TO CD(1),

THE LEVEL 1¢@¢ DB ON THE DIRECT SOUND MEANS THAT THE LEVEL SET ON THE

FREGUENCY GENFRATORS WILL BE DISTRIBUTED ON THE FOUR

CHANNELS,. 108 DB ON THE REVERBERATED SOUND MEANS THAT IT WILL

SCUND 12 DB LESS, AS IT ALSD PASSES THROUEGH THE ATTENUATORS,

SET TO 8@ DB IN THE REV TERMS,

THE SAME PROCEDURE IS APPLIED FOR SOUND NO,2:8
MOVS(2,13524,,138,3083);

THE DIRECT LEVEL IS HERE EXCLUDED, THIS MEANS THAT IT REMAINS ON ITS

OLD VALUE, IN THIS CASE @, ONLY THE REVERBERATEDR SOUND wILL BE

HEARD,

THE VALUE 3gpp@ 1§ T INCREASE THE DOPPLER EFFECT THREE TIMES,

THE VALUE {¢pe NR NONE GIVES A NORMAL DOPPLER EFFECT.

THE FREQUENCY GENERATORS ARE GIVEN FREQUENCY, LEVEL, AND WAVESHAPE

AS USUAL.
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FOR EXAMPLE >

FG(1,1@2,7@2)
FG(2,202,72)
FG(3,3e2,78)
ETC
FG(24,2420,70);

TD MAKE A SPIRAL MOTICN WITH MOVING SOUND ND,1, THE TERM
18:
MQVSRA(!.JZ@E@%;?’ﬁQ@ aan 9,;&!

A POINT IN THE ROOM IS NOW SPECIFIED AS A RADIUS AND AN ANGLE,
MOVSRA IS SHORT FOR MOVING SOUND RADIUS=ANGLE,

THE RADIUS 1802 INDICATES A DISTANCE FROM THE CENTRE OF THE ROOM
TO ANYOME OF THE LOUDSPEAKERS, THE NUMBER 2@p00 IS CONSERUENLY

A DISTANCE 2@ TIMES AS FPAR. THE SCUNMD WILL MOVE FROM WHERE IT
WAS BEFORE T0 A PDIMT AT THIS DISTAMCE, FURTHER DETER=

MINED By THE ANGLE,

THE ANGLE IS MEASURED IN DEGREES, THERE ARE 368 DEGREES ON
A REVOLUTION,

THE ANGLE 5 IS STRAIGHT FORWARD
op I8 STRAIGHT RIGHT
182 I8 STRAIGHT BACKWARDS
279 QR =20 STRAIGHT LEFT,

EACH POINT IN THE ROOM CAN BE DESCRIBED AS A CERTAIN RADIUS

AND ONE OF MANY POSSIRLE ANGLES WITH 363 DEGREES DIFFERENCE,

A POINT IN THE DIRECTION DIAGONALLY TO THE RIGHT CAN BE

SPECIFIED BY ANY OF THE ANGLES 45,475,765, =315, OR =675 DEGREES,

WHEN STARTING A COMPOSITION THE MGVING SQUNDS ARE AT THE RADIUS
AND ANGLE @, I,.E, IN THE CENTRE,

IN OUR MOVSRA TERM THE NUMBER 366% 1S THE NEW ANGLE,

THE NUMBER 3Ip@22 IS THE DURATIOM IN MS DURING WHICH THE SOUND
SHALL MOVE, I.E, DURING 35 SECONDS, A MOVEMENT FROM 2 TO 3600 DEGw
REES MEANS A MOVEMENT (€ REVOLUTIONS CLOCKWISE, AT THE SAME TIME
THE RADIUS GOES FROM 2 TG 280072 WHICH GIVES AN DUTKARDGOING

SPIRAL MOTION,

THE LAST NUMBER -4 CORRESPOMDS TQO THE TYPE DOF ENVELOPE OR GLISSANDO,
IN THIS CASE IT CaAN BE CALLED AM ACCELERANDO TYPE., A NEGATIVE
ACCELERANDD TYPE MEANS THAT THE MOVEMENT IS8 SLOWER IN THE
REGINMING AND FASTER AT THE END, I,E, AND ACCELERANDO, A
POSITIVE NUMBER CORRESPONDS IK THE SAME WAY TO A RITARDANDG,
THE DOPPLER EFFECT DEPENDS OGN THE INWARD= OR QUTWARDGOING
MOVEMENT, RUT IS NQT AFFECTED BY A CHANGE OF ANGLE ONLY.

AN CGUTWARDGOING ACCELERANDD, LIKE IN THIS CASE, MAKES THE
FREQUENCY CONTINUALLY DECREASING,

WHEN THE SOUND HAS REACHED ITS DESTINATICN IT CAN BE SUCCEEDED 8Y &
NEW SEGMENT BY WRITINGS

MOVSRA(],22002,360,330&,4)
THIS SEGMENT SUCCEENS THE OTHER ONE DIRECTLY A5 NO SEMI-COLON,
OR ANY OTHER DEVICE TERM WAS INSERTED IN BETWEEN, THE SOUND IS NOW
RETARQING DURING ANOTHER REVOLULUTICN WITH CURVE-FORM +4,
THE DOPPLER EFFECT IS DFECREASIWNG DUE TC RETARDATION,

CIN THE FIRST MOVSRA TERM WE WENT 26 UNIT RADIT DURING 3@ SEC,

IN THE SECOND A TFNTH 0OF THIS, TWO UNIT RADII DURING A TENTH
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OF THE DURATION, 3 SEC., AND WITH THE REVERSE CURVE FORM, o
+4 INSTEAL OF =4, T
THEREFORE THERE IS NO JUMP OF SPEED IN THE JOINT, BUT THE
FREQUENCY HAS ITS LOWEST VALUE THERE AND THEN RISES TO

ALMOST IT8 MOMINAL VALUE.

AT A NEW TERM THE OLD RADIUS AND ANGLE ARE COLLECTED, THE ANGLE
IS HOWEVER REDUCED TO A SMALL NUMBER, ELSE THE SECOND TERM

WOULD MAVE MEANT GOING NINE REVOLUTIONS COUNTER-CLOCKWISE,

FROM 360@ YO 362 NDESREES.

REMAIMING ANGLES ARF ALWAYS REGARDED AS NUMBERS LARGER THAN =180
AND NOT LARGER THAN +18¢ DEGREES. A TERMINATION TO THE LEFT MEANS
AN ANGLE OF =900 DEGREES, EVEN IF THE SOUND HAS MOVED CLOCKWISE
FROM 8 Y0 27¢ DEGREES. TO CONTIMNUE HALF A REVOLUTION CLOCKWISE
SPECIFY THE NEW ANGLE. AS +92 DEGREES, T0 GO HALF A REVOLUTION
COUNTER=CLOCKWISE SPECIFY 1T AS =272 DEGREES,

IT IS ALSO ALLOWED TO SPECIFY NEGATIVE RADII, THIS CORRESPONDS

TO A POIKT OPPOSITE THE ANGLE SPECIFIED, TO CROSS THE CENTRE

OF THE RGOM WE CAN LET THE RADIUS PASS FROM A POSITIVE VALUE TO

A NEGATIVE ONE, A REMAINING NEGATIVE RADIUS IS HOWEVER

TRANSLATED TO A POSITIVE AT THE SAME TIME AS THE ANGLE 18
CORRECTED BY 180 DEGREES WHEN USED AS A NEW STARTINGPOINT,

SUPPOSE THAT THE SOUND IS TO BE MOVED ALONG A STRAIGHT LINE

TO & CERTAIN POINT; THE REAR LEFT CORMER ON THE UNIT CIRCLE ,
WE THEN USE A COMMAND WHERE POINTS IN THE ROOM ARE

NOT SPECIFIED AS RADII AND ANGLES BUT AS X« AND Y=COORDINATES,
THE X=DIRECTION IS TO THE RIGHT AND THE Y=DIRECTION IS STRAIGHT
FORWARD, 1¢ed IS STILL THE DISTANCE FROM THE CEMTRE 70O ANY OF
THE LOUDSPEAKERS, THEREFORE

X= ¥= CORRESPONDS TO THE POINT

=707 747 CORRESPONDS TO LOUD SPEAKER 1
7a7 787 - CORRESPONDS TG LCGUD SPEAKER 2
707 =707 CORRESPONDS TO LOUD SPEAKER 3

=737 =707 CNRRESPAONDS TO LOUD SPEAKER 4

THE COMMAND 1S
>MOVSXY (1, =707,=707,50060,4);

MOVSXY IS IDENTICAL WITH MOVSRA CONCERNING DURATION AND ACCELERANDRO,

IT IS ALLOWED TO LET MOVSRA AND MOVSXY SUCCEEDR EACH QTHER,
WE DO SOMETHING SIMILAR WITH MOVING SOUND ND,2@
MOVSRA(2,200808, 3600, 62060, 4)>HOVERA(2,22989, ~360,3000,=4)>
THIS PART IN THE EXAMPLE I8 ENDEDR BY:
LTCAC,IFG(1»24YENVIOLE, 2¢,2288);

MIX;
END;

MOVS TERMS CAM BE CONNECTED TO EACH OTHER ALSD FOR DIFFERENT
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MOVING SOUNDS, EXAMPLES: '
PART(THWD)

FG({1>24,,70)
MOVEXY(1,20802,2000,3086)>H0VEXY(2,-2002,2000,2080) ¢

IT IS ALLOWED TO CHANGE THE REFERENCE LEVELS OR THE DOPPLER CDNﬁTANf
WHILE A SOUND IS MOVING:

LY(2,)MOVS(1,,,82):

THIS REDUCES THE REVERBERATION LEVEL BUT DOES NOT AFFECT WHICH
FREQUENCY GEMERATORS ARE CONNECTEDR, THE DIRECT LEVEL OR THE DOPPLER
CONSTANT, :

- THE DURATION @ MEAMS A MOMENTARY MOVEMENT WITHOUT DOPPLERSHIFT:
LT(6,)MOVSXY(2,=-2002,=-208C,4) OR HMOVSXY(2,~280e,-2Q40)

AT AN OUTWARDGOING ACCELERANDC FAST ENMOUGH TO PASS THE SOUND
BARRIER THE FREQUENCY 18 DECREASING TO 2 AND THEN STARTS 7O
RIZE AGAIN;

"IF A GLISSANDC IS SET GN THE FREQUENCY GENERATORS THE DOPPLER
EFFECT ON IT I8 SUPERIMPOSEDR,

LY(@IFG(123>GLIS(OLD, 10138, 4500) ;

IT IS5 PNSSIBLE TQ CHANGE FREQUENCY GENERATORS BETWEEN THE MOVING
SOUNDS IF THE CORRESPONDING PHYSICAL RECONNECTION IN THE STUDIOD
1S MADE;

LT(4,)MOVS(2,10512);

FGO>CD (1) FFG126C0 (1) ;

FGO#FG1D>FG15¢

THE MDVING SOUND MO,2 HERE GEYS THE FREQUENCY GENERATORS 10,
11 AND 12 FROM SOUND NO,1.
TO TAKE AWAY CERTAIN GENERATORS FROM THE MOVING SOUMD WRITE:
LT(E,yMOVS(, 13);
NATURALLY, IT IS POSSIBLE TO CONMECT NOISE TOD CD(1) OR THE CHANNELS
AND USE MOVS, MOVSRA, AND MOVSXY A8 USUAL, ALTHOUGH THRERE IS NO DOPPLER
EFFECT.
IN CGRRESPGNEANCE WITH ESTEP AND GSTEP THERE IS A TERM TO
SPECIFY HOW OFTEM THE MOVING SOUNDS SHALL UPDATE THE LEVELS AND
THE DOPPLER FACTOR:
MSTEP(28);
20 IS THE MNORMAL VALUE, AS IN ENV AND GLIS THERE IS ALSO THE
CPOSSIBILITY TO WRITE IN THE SINGLE TERM A VALUE STATING THE
STEP FOR THIS TERM:
MOVSRA(L,1000,5,5700,3,188)7M0OVSXY(2,-16000,02,5090, ,188);

THESE TWO SEGMENTS WILL BE UPDATED EACH 128TH MS, INGEPENQABTLY 
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OF THE ACTUAL MSTEP VALUE.

IT TAKES & RELATIVELY LONG TIME TO CALCULATE THE MOVING SOUND
DUE TO THE MANY FLOATINGNUMBER CALCULATIONS THAT HAVE TO BE
MADE. IF THE THO MOVING SODUNDS ARE ACTIVE WITH THE STEP 200 MS
THE COMPOSITION WILL TAKE ABOUT SEVEN TIMES REAL TIME TO REALIZE
PROVIDED IT IS SIMPLE IN OTHER RESPECTS, FOR ONE MOVING SOUND OR
FOR A TWICE AS BIG MSTEP IT WILL TAKE ABOUT HALF THAT TIME,
THIS TIME WILL BE CONSIDERABLY SHORTER WHEN EMS1 IS READY T0
BE RUN IN THE DOS=SYSTEM AND LATER ON RSX.

JULY =74
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