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1 INTROGUCT IO

THE F#uB1 LAMGUAGE I3 A SYMBOLIC LANGUAGE WHICH CAN BE USED TO COMTRQL
THE FrS8 STUNIO FROM TITS COMPUTER (PDP {5/40),

THE FM81 STATEMENTS BPECIFIFS THE SETTING OF THFE STUDID PARAMETERS
BUCH A3 FREDUENCIES, AMPLITUDFS, COMNECTIONS BETWEFEN VARIOUS DEVICES
In THE BTUNIO AND 80 ON,

THE IwoPUT TEXT MAY BF PRESENT ON ANY TNPUT MEQIA EXCEPT MAGHETIC TAPE,
THUS 4 USER MAY PUNOH HIB TEXT 0ON AM OFF=LINE TELETYPE AMD THE
RESULTING PAPERTAPE CAN BE READ IN RY THE PAPERTAPE READER ON THE COMPUT
THIS TEXT I8 TRANSLATED INTO THF INTERMAL DIGITAL FORM USED BY

THE BTUDIO (COMPILATION)Y, T1.E,

THE EH481 PRUGRAMR CHECK THE INPUT TEXT FOR ERRORS AND PRODUCES ODUTPUT
In THE FQR™M OF STUDPINRELORDS NN MAGNETIC TAPE AMD OUTPUT TEXT WITH THE
LINFES NUMBERED,

IT I8 POBSIRBLE TO RUN THE EMSY{ PROGRAMS INTERACTIVELY I,E, IT I3 POSSIBL
T PFADUNFE a RECORD OKN THE MAGNETIC TAPE , LISTEN TO THE RESULT AND IF
NOOGOOD MAKE LORRECTIONS AND ADDITIONS TO THE INPUT TEXT , LISTEN TO
THE RESULT ONcE MARE AND IF GDOD SAVE THE RECORD LISTENED TO AND
CONTINIUE TO MAKE NEW ONES,THE LENGTH OF A PIECE I3 UNLIMITED, THE

USER JUST ADDS NEW PRECORDS TO THE PREVIOUS ONES.

THE LANBUARE CONTAIMS CONDITTONAL STATEMENTS WHICH MAKE IT POSSIBLE

TO CONDITIONMALLY CONTROL THE COMPILATION OF THE INPUT TEXT.

THE YHACROM OPTION MAKES IT PUSSIALE FOR THE USER TO REDUCE

THE AMOUNT 0OF INPUT TEXT.

Ew81 BTRUCTURE

Shudie
THE SETUP OF THE STUNIO PARAMETERS THAT CAN BE DONE MANUALLY IN THE STUD!
CAN BE DOME IN SYMBOLIC FORM IN THE EMS1 LANGUAGE,THE USER CAN SPECIFY Ti
PRODUCING SOURCES (FREBUENCY GENERATORS, NOISE GENERATDRS), THE sauuﬁgﬁiw
MONIFYING PEVICES (FILTERS, RINGMODULATORS AND S0 0ON) AND
THE CANKECTIONS BFTWEEN THESE AND THE OUTPUT CHANNELS, TO THIS
THE UZER TO ALL AHWPLIFIERS IN THE STUDIO CAN ADD ENVELOPE
CHURVFS AND TO ALL FREQUNCY GENERATORS GLISSANDI CURVES,
WHEN THE USFR WRITFS HIS INPUT TEXT, THE INFORMATION FROM
THI& T8 TRANSLATED TO 80 CALLED "SORTRECORDSY (SEE, APRP, 3) ON A DISK
UNTT cALLED THE 'TFMP! DISK (TEMPORARY DISK UNIT),
ITI8 PNSSIBLE TO LISTEN TO THE SNUNDS GENERATED FROM THESE S0RTRECORDS
$ITH A 'YPLAY'Y COMMAMD, THE SOUNDS ON THF 'TEMP! DISK I8 CALLED A
SNUMD GRJECT, WHEM THE USER IS SATISFIED WITH A SOUND OBJECT HE CAN
TRAMAFER IT T0 ANDTHER DISK UNIT CALLED THE 'MIX' DISK WHICH
COMTAINS THE SORTRECORDS FROM ONE DR MQRE SOUND OBJECTS, THE
INFORBMATION QN THE MIX NDISK I8 CALLED A BLOCK, THIS MAY
EVENTUALLY BE RECORNED NN MAGMETIC TAPE (MT) TOGETHER WITH A MT='LABEL',
WHICH MAKES IT POBSIBLE TO FIND THE BLOCK LATER ON,
WITHIN A BLNCK A LOCAL TIME IS SPECIFIED, WICH STARTS WITH ZERO AT THE
AFGINmING OF THF BLOCK, A SOUND DARJECT CAN BE TRAMSFERRED TO THE
MIX DISK WITH A LOCAL TIME SPECIFIED I,E, THE SOUND QBJECT IS TO
START AT THIS TIME RELATIVE THE START OF THE MIX BLOCK START,
A 80UND NRJECT CAM BE TRANMSFERRED MORE THAN ONCE T0 THE MIX DISK
WITH DIFFERENT LOCAL TIMES EACH TIME,
THE EMS{ TEXT MUST NOT BE WRITTEN IN TIME SEQUEWNCE,

1.1l DHGAWNIBATION QF A PUN

THE USE OF THE EM81 SYSTEM CAN BE ARRANGED DIFFERENTLY DEPENDING ON



AHETHER IT I§ INTERACTIVE OW MON=INTERACTIVE, AND WHETHER IT IS
AN INITIAL OR CORRECTIVE RUN,

A THITIAL RUN I3 PERFORMED THE FIRST TIME THE INPUT TEXT I8
PRESENTER TU THF COMPUTER, THE PROGRAM WILL PRODUCE BOTH A MAGNETIC
TAPE NITH ErM§ cOPE, USED TO PLAY THE PIECE ON THE STUDIO,

AND AN OUTPLUT TEXT, WHILH I8 THE RECORDED INPUT TEXT WITH

LINE plUMPFERS TNSERTED,

DURTIWE A LATER CORPECTIVE RUN THE OUTPUT TEXT FROM THE PREVIOUS RUN
MAY BE USED A% INPHT AND CORRECTIONS ADDED IN AN INTERACTIVE MODE,
ALTERNMATIVELY, THE EDIT UTILITY PROGRAM CAN BE USEDR TO INSERT
ALTERATIAME BEFORY THE TEXT IS RECOMPILED, THE [LINE NUMBERS ARE USED
A5 REFFREMCE POINTS FOR FIND COMMANDS IN THE EDIT PROGRAM,

JURIMG AN TMTFRACTIVE RUMN, TEXT IS TYPED IN AT THE DISPLAY TERMIMNAL(TY)
MR PO8312LY A TELFTYPE, AND MESSAGES ABOUT ANY FORMAL ERRDRS ARE
RETURNED TN THE TERNINAL, WHICH IS THEN PLACED IN CORRECTIVE MODE,

THE USRER THEWN IS FYPECTFD TQ CORRECT THE ERROR IMMEDIATELY, IT IS

AlLSO POSSIALE TN HAVE THE LAST SETUP, OR ANY SEQUENCE OF SETUPS

FROR THE PIECE, T0O BE PLAYED BACK.

I nON=THNTERACTIVE MODE, AN ENMTIRE SEQUENCE OF TEXT HAS BREEN PREPARED

HEFOREHAND, EITHER BY PUNCHING A PAPER TAPE OFF LINE OR BY USE OF

THE PIP AND EDTT UTILITY PROGRAMS, THE TEXT IS8 THEN COMPILED AT THE

COMPUTER FROM REGINMIMG TO END, AMD ANY ERROR MESSAGES ®WILL BE L ISTED

On THE LINE PRIMTER QR A TELETYPE, THIS HAS THE AUVANTAGE THAT THE

KH3 STUDID NEED NNT BE AVAILABLE AND THAT THE COMPUTER TIME LISED

I8 CONSINERABLY LESS, THE ERRORS CAN THEN RE CORRECTED BY USE OF

THE EDIT PRAGRAM NP DURING AN INTERACTIVE, CORRECTIVE RUN, )
isgfﬁx‘O

A NORMAL HAY T YORK INTERACTIVELY CNULD BE TO SPECIFY A SOuNd OBJECT, L.

THE RESULT, If NOT SATISFACTORY CHAMGE SOME OF THE PARAMETERS, LISTEN TO

AND 87 s UMTIL THE SNUND OBJECT I8 SATISFACTORY, THE DRJECT CAN !

8F AODER TO THME PRFVIOUS OBJECTS ON THE MIX DISK WITH A 'MIX! COMMANDS®

IT I5 PNSSIRLE TO LISTENM TO THE MIX BLOCK WITH A 'PLAY(MIX)!

coMMann, IT I8 POSSIRLE TO NVERWRITE SORTRECORDS ON THE MIX DISK

HITH BOKTRECORDS FROM TRE 'TEMP' DISK, THE RULE IS8: IF THN

SORTRFCORDS ARE GIVEN TO THE SAME DEVICE AT THE SAME LOCAL TIME,

THE SDORTRECORND INPUTTED LAST WILL BE KEPT AND THE DOTHER(S) TAKEN

AHAY, AHEN a4 MIX DIBK BLOCK IS SATISFACTORY IT CAN BE RECORDED

ON THE ©T WITH AW YEND! COMMAND, NOTE THAT THE COMMANDS PLAY, PLAY(MIX)

ALSN GENERATES CODE ON THE MT BUT CODE TN BE PERMANENTLY RECORDED

18 PECORDED WITH THE 'END! COMMAND AND THUS ALWAYS FROM THE MIX DISK,

SEJECT



2. EHS1 3¥YNTAX

CONTENTS?

2,1 NOTATINK

2.7 BYXBOLS

2.3 CHARARTEHR 3FT

2,4 DARRTAGE RETUYBRN
2.3 CriMedgnTs

2.8 COMYEXT DEPENDENCDE
2.7 3YHTAY

2 1 NOTATIONM

METARYMRNL STANDS FNR
- I3 DEFINED AS
/ d% (ALTERNATIVE SEFPARATOR)
f 1M =hZ HipN1l%lsaaaes OR M2 EDITIOMNS OF THE
CONTENTS RETHEEN THE BRACKETS
f JHL=a INFIMITE N2
[ H Hilsigan
{ 3 Nisad, N2s)
Nlsh2 INTEGER N, FOR WHICH Nl<sN=anN2
TEXT CHARACTER STRING NOT CONTAINING ) OR (

. THE REST gF THE SINGLE CHARACTERS BETWEEN SPACES DENDTE THEMSELVES,
AMD THE REST OF THE (CHARACTER STRINGS DENOTE COMPOSITE SYNTACTICAL
DRJECTR akh gadl ALWAYS RE FOUND TO THE LEFT OF A =>,

D @.2 SYMROLS

THE SyMAf)L 8 ( LABELS, MATROS ) ACCORDING TQ 7,3,7.12 AND 7,62 BELOW
MAY MOT BE OME OF THE FOLLOWING PERMANENT SYMROLS:2

A& ALL Am 4MP APP AT R BEGIM CaALL CD CHA CLEAR DELETE END EnNV
ERABF RETEP EXIT FF FG6 FG3 FGE FGY FG12 FG1S FGI8 FG21 FGE4 FS  GLIS

GHTER  IFOEF IFMEG IFPOS IFUND IFZER IN KEEP LIST LOOK LT MESS MEX MIX
HG NMOLTST 0L% PINK PLAY HEPL REV RM SAVE SKIP STOTIM T TOP TRAPP TRY

WHITE WRITE 7%

2.3 CHARACTER RET



DEFINE THY FOLLOWING DASTE CHARALTER SET:

RASIC=CHAR w» LETTER 4 DIGIT / & / = / % / SLASH / 5 / o / 4 / } /
AR AV N AR N2 A AV BV AL A N A A A N A N A N
CARRIAGE=RETURN

THEM THE FOLLIWING CHARACTER SET I8 AVAILABLE FOR THE EMSL TEXT:
FlS81mlHAR w2 HASIC=CHAR / !

THE ' FUMETIONS A8 Ao COMMENT SWITCH AND THE FOLLOWING CHARACTER 3ET
MAY BE UBED IN COMMENTS (SFE 5 BELOW):

COMHEMT=CHAR =» RASIC=rHAR / BPACE / TAB

NTHER CHARACTERS HOT UBED FOR SPECTAL PURPOSES (LIKE 'COMTROL C1)
ARE IGMNORED,

2.4 CARRTAGE RETURHN AND RIGHT PARKANTHESIS

PARKIAGE RETURN MAY BE LISED
A/ AFTER ) NRB » OR # QR < 0OR 3
BY INSTEAL uF 2
IN THE ENS{ TEXT AND ANYWHFRE IN THE COMMENTS,

RIGHT PAPANTHESIZ ) MAY ANYWHERE BE FOLLOWED BY SEMICAOLON ;
THE SA®E RULES APPLY FOR THE MACRO END=DRELIMITER ",

2,3 COMMENTS
COMMENTS CAn &F INSERTED ANYWHERE IN THE EMS1~TEXT AND HAVE THE FORMAT
COMMENT m> ! [ COMMENT=CHAR 1 fima !

(S5FF 3 ABOVEY,

C 2,8 CRHNTEXYT DEPEMNENCE,

THE FulLQWING COWTEXT DEPENDEHCIES EXIST IN THE EMS1 LANGUAGE
AND ARE NOT FULLY MAPPENR INTO THE CONTEXT«FREE SYNMTAX BELOQOWS

1o & LABEL USED IN A PLAY COMMAND (7,16) HUST BE EARLIER DEFINED
IN A BLOGCK (7,3)
2, A FACRD NAME (7,12) MUAT BE FARLIER NEFINED IN A MACRD DEFINITION
(7,68)
3., A FILE (7,17) MUST BE SAVED BEFORE IT IS CALLED
WITH 'CALLY AR YTOPR! (7.7).
4. A VARIARLE SYMSUL MUST BE DEFINED IN AN ASSIGNMENT BEFORE IT IS USED IN
A TERM, COMWAND QR RIGHT HAND PART OF AN ASSIGNMENT
5., THE VALUES OF SEC,M§,FREQ,LEVEL ARE RESTRICTED AS FOLLOWS:



seslh <m18877 SECHNDS

wes khH €20Q00Q9 MILLISECONDS
feaFRERen 50090 HERTZ
ae=| EVEL<e=120 NECIBELS

B, THE PERMITTFD COMNECTIONS (AMD DISCONNECTIONS) ARE RESTRICTED
ACCORDING TO THFE CURRFMT STATE QF THE STUunIn, THIS ALSD HOLDS
FOR S0RE OF THE HIGHER UNTT NUMBERS,

LEJECT



2.7 5 ¥ N T A ¥

1. EMBL=PPOBFAN «» BlOCK [ [ K E E P TYPE 1 BLOCK ]JW=a
2, BLOCK > B F & T N BLOCK=PAR [ ELEMENT / MACRO=DEF /
TEHP=COMMAND J1=a E N D [ BLOCK=PAR / 7 ]
3, BLOCKE=PAR => { LABEL )
4, LABEL => 2YMEOL
5o ELEMENT w» COMRAND ¢/ CHAIN / ASSIGNMENT / CONDITIONAL / MACRD 7 /
LT € TIrs ) [ 7 /4 » CHAIN 11
6, MACRO=DEF w» HACRO = " [ ELEMENT / TEMP=COMMAND / M E X § Jl=a " §

7, TEMP&LCGRMMAMD w» € A L L FILE / E R A S E FILE 7 I N LINES /
L 00N K LINES /P L A Y PTYPE
REPLFILE/ S AV EFILE/ 8 K IPLINES /
TOPFILE/TRAPP ; /TRY I CTIME D) / 3} 11
B, COMMAND => A P P } s, 0 LLEARTYPE v B L ETELIST /7 KEEP TYPE /
BE S S (TEXT ) ¢ M I X [ CTIME D) / 5 11 7
POl LT 8T33 /28TDHDTIMHN(ME) /WRITELIST

9, CHATN =2 LINK [ ©t » ¢/ & 1 LINK J@=a

10, ASSIGMMENT =» SYMBOL = AREX ;

11. CONDITIUONAL «=> [ COMD=HEAD COND=TEXT ]1l=a <

12, MACRDO =% BYMPOL

13, TIME => [ SFC 1 [ , M8& ]

14, PTYFE w=2> TYPE / ( BLACK=POIMTER [ , BLOCK=POINTER ] )

13 TYPE =» ( A L L ) / M T X2 /3

16, BLOCK=POINMTER w2 [AREL

17. FILE =»  SYWBROL I , EXT 12

18, LIBT =2» { 8YMBOL [ , SYMBOL J@ea )

10, LIME =2 GROUR [ ENVeCHAIN 1 / POINT

2, AKEY => [ ADOP 1 PRIMARY [ ADROP PRIMARY ]Jiima

21, CONBmHEAD =» I F [ R EF /N EG /PSS /ZUND/ZZERIL ( SYMBOL )

22, CUMU=TEXT o> | ELEMEMT ]lw=a

23, LINES w=» ( POSHNUM ) / 1}

24, EnVeCHAIN =» [ [ » ] EMV=| INK J1=a

25, TERM =2 AM=TERM / AMP=TERM / AT=TERM / CD=TERM / CHA=TERM / FF=TERM /
FG=TERM / NG=TERM / REV=TERM / RM=TERM / STEP=-TERH

28, PRIMARY wm» BRYMROL / POSNUHM

27, ADRR =» % / =

2B, GROUP o> TERM [ & TERM ]il=a

29, Ehval INK w» ENy=TERM / GLIS=-TERM / T=TERH / Z=TERM / STEP=-TERHM

A, FXT =» | ALFANLM 13

31, POANUE =» [ DIGIT 11=5 [ ., [ DIGIT 19«31 / o [ RIGIT 11=3

32, FMVeTERK w» £ N V ( LFVEL » LEVEL » M8 [ . [ FORM )Y [ , H8 1 ) )

33, GLIS=TERM =» £ L. T 5 ¢ LFVEL » LEVEL » M85 [ , [ FORM ] [ , 8§ 1 1)

T 34, ARp=TERM w=> A B ¢ [ M2 ) [ , ENTRY [ , LEVEL } 1 )

35, AMP=TEPM => 4 M P ( 2 1 [, LEVEL ] 3

36, AT=TERM =» 4 T ( [ M4 1 [ , LEVEL 1)

37, CO=TERM => C 0 € [ M5 1 [ , [ M&a 1 [ , LEVEL 1 1)

A8, CHA=TERh =2 0 H A ( M4 1 [ , LEVEL 1 )

32, FF=TERM w» F F ( [ M2 ) [ , [ FOCNR ] [ , LEVEL ] 1 )

44, FG=TERM == F 6 ¢ [ FGNR I [ 4 FREC [ o, LEVEL [ , WAVE 3 1 1)

41, ME=TERM => N & € [ 1 3 { , LEVEL [ , COLOUR [ , COLOUR 1 71 1)

42, REV=TERM => R E VvV ( ! M4 ] [ , REVTI¥ [ , LEVEL 1 1 )

43, FH=TERM =» R M ( [ M3 1 [ , ENTRY [ , LEVEL 1 1)

Ad, REVTIM =» [ BYMRQL / 1e18 ]

A48, POINT =2 F &8 / F 3 POINTHNR

48, LEVEL w=> [ PRIMARY ¢/ 0 L D [ ADGP PRIMARY 1 1

47, BEC =» BYMROL / F=18877

3,
]

5 D s



45, HME =2 [ SYNBOL / r=99989 ]

49, FPFy => [ FREQSYM ¢, O L D [ AROP FREGSYH 1 ]

B, FLHEM = BYMBOL / ==

Bia M2 => BYMEDL / { / 2

52, M3 =m>» M2 / 3

B2, N4 =2 M3Z 4 4

54, M5 == M4 / 5

55, FOMR w> [ SYMBOL , (=28 11 [ > [ SYMBOL / 1=28 11 )

55, FGNH «» [ SYMROL , (=24 11 [ > [ SYMBOL / 1=24 11 ]

857, ENTRY w=>» [ A / R ]

58, FREQBYM a» 015080 / &YM

52, COLUUE => [ W HITIT E /

A, WAVE => BYMBOL / £e7

Ble POTINTNR =2 3 /7 & 4 8 1 2 /4 1 85 7 1 8 /21 /1 2 4

62, SYMBUL w2 LETTER / [ ALFANUNM 18=5

83, ALFANUM w=» | ETTER / DIGIT

Ga, LETTER m» A /B 2 0 /D / / F G /7 Hd /7 17/
N4 a s Pr/ / /8 /T /7 U/ VY

BR, DIBIT =>4 v L v 2/ 35 /4 4 /8 /6 /47 /7 8/ 8

6{””!. ,nT&Pi mx T ﬁ ?‘f‘is J

67, I=TERN =% 7

$8, BTEP=TERPM «> [ F s G 11 8 T E P ( M3 )

BOL
P I NK]

/
/

E f

=

oM
.~
> XK

NOTE TN 7,98
& CHAIMN FENDS WITH A& 3 IF THE LAST CHARACTER NOT IS A ),
JEJECT
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3

3,1

TAPLANATION OF THE EMS1 LANGUAGE

DEFINTTIONS

VALUES CadN RE OF TkN TYPES: INTEGRER NAR FRACTIONAL, AN INTEGER IS

A NUMBFE WITHRUT QECIMALS, A FRACTIONAL A NUMBER WITH AN INTEGER
BART, & DECIMAL PNINT AMD A DECTIMAL FRACTION,

Akt TMNTERER ™Mpay COMTATIN OME TO FIVE DPIGITS, & REAL MAY COMTAIN

fIME TO FIVE DIGITS 20OTH BEFORE THE LECIMAL POINT AND AFTER IT,.

EX, TNTEGERS: | 447 1686y FRACTIOMALS? 86,25 47,5

FRACTINMALS ARF USED TO SPECTIFY NUARTER OF DECIRBELS, THEREFORE THE
FRACTIONAL PART I8 ALWAYS ROUNDED TO THE NEAREST QUARTER INTEGER,

FX, 1.20225 wIlLlL 2E ROUNDED TD 1,25
fal WILL BE ROUNDED TO 1.4

A MEGL COMTAING ONE TO SIX CHARACTERS FROM THE FOLLODWING SET:

THE LETTERS A TROUGH Z

THE PIGITS 7 TROUGH 9
THE FTIREAT CHARANTER OF A SYMBOL MUST RE A LETTER

E¥X. LEGAL SYHMBOLS: DR SUMR1 V1A

TLLEGAL SYMBOLS: 142DB . AB *SYM

332 F‘!FQ;‘YANE?"T SY"QGLS

THE FFS] LANGUAGE USES A SET OF RESERVED SYMEROLS WHICH HAVE A SPECIAL

MEAMTNG TC THF FMS1 SYSTEM, THESE SYMRBOLS ARE DEFIMED BY THE EMS!1

PROGRAME WHEN THE SYSTEM I8 LOADER AND CAN NOT BE CHANGED OR USED FOR

OTHER PURPOSES THAN I3 DESCRIBED IN THIS MANUAL,
4 COMPLETE LISTIMG OF THE PERMANENT SYMBOLS I3 FOUND IN APP, 2
THE MEANTNG OF THE SYMBOLS ARE DISCUSSED IN CHAPTERS 4=8,

3,3 ALHIGNMENT OF VALUES TO SYMBOLS

I7T 18 POSSTRLE TO ASSIGN A NUMBER T0O A4 SYMBOL IN THE FOLLOWING WAY:
E¥Xas GIVE THE SYMBOL '8YMT THE VALUE 24
WRITES SYM=z2p
GIVE THE SYMBOL 'DR' THE VaALUF 56,78
WRITE: DB=56,75
BYMEOLS WITH ASSIGMED VALUES ARE CALLED VARIABLES, VARIABLES MAY BE
UBER ANYWHERE IN THE TEXT INSTEAQD OF A NUMBER,
EX, THE FOLLOWING THO LLINES WILL PRODUCE THE SAME RESULTS
FG(L,1amm,182,1)
NR=1FR=1ARAIFG(NR,FR,16G%,1)

A VARTAGBLE ™MAY RE CHANGED FRﬂh QN& VALUE TO ANOTHER ANYHERE IN THE TEXT,

EXCEPTIONITIF A VARIABLE I3 ASSIGNEDR IM THE FOLLOWING WAY IT IS NOT
POSBIBLE TO CHANGE,

EX, 3Y¥M==2
I,E, IF T&Q EOUAL SIGNS ARE USED INSTEAD OF ONE A VARIABLE 4WILL BE
MARKED PERMANENT, AMD ANY FURTHER ATTEMPT TO MODIFY IT WILL BE
HOTED A8 AN ERRNOR,

EXMNR=1A}FRu=44GFG (NR,FR,162,2) NR=11}FG(MR,FR,140,2)

NR IS FIRST ASSIGNED TO '14Y 80 THE FIRST TIME 'MR' IS5 USED IT
HAS THE VALUE '16' BUT THEN THE VALUE OF NR IS CHANGED TO '11!

87 THAT THEREAFTER THE VALUF OF 'NRY IS 114! UNTIL IT IS

CHAMGED ARAIN, A STATEMENT | IKE: FR=8AG WOULD HAVE NO EFFECT

RECALSE 'FRY CANNOT BE CHANGED IN THIS CASE,

3.4 ARTTHMETIC EYPRESSIGNS



T APDITTION TO THE POSSIRILITY TO ASSIGN A VALUE ,WHIOH I8 A SINGLE
MUMBER, T A SYMBQRL IT IS ALSO POSSIBLE TO ASSIGN A VALUE WHICH IS THE
THE RESULT OF AM ARITHMETIC EXPRESSION, THE VALUES MAY BE NUMBERS AND
SYMBOLES MIXED, THE ARITHMETIC DPERATNRSZ ARER + = # AND /,

Ed, VisirGpvl2=24: V3r3i; VALE 194V 1+V2=V3

THIS GIVES PVALY THE VALUE '1&' IN THIS CASE,

E¥, NBEsNR+1

THIS ADRDS 110U Tn THE VALUE NF NR, NOTE THAT THE VALUE 0OF 'NR!

I8 m0T CHAMGED UNTIL THE WHOLF EXPRESSION IS EVALUATED,
An ERROR CONDITION OCCURS IF A VARIABLE TO THE RIGHT 0OF THE EQUAL SIGN
IS MOT DEFINED EARLIER IN THE TEXT,
THE VARIABLES TO THE RIGHT OF THE EnNUAL SIGN REMAIN UNCHANGED DURING
THE EVALUATINDN NF AN EXPRESSION,
A SYMARQOL WILL GET THE SAME VALUETYPE AS THE FIRST VALUE TO THE RIGHT
GF THE EQUAL 8IGK,

EFXe, SYMaifn 2B+8

t8YMY MYLL RE A FRACTIONAL VYARIABLE
EX. 8YMi=B+14,25
SYmM1 WILL BE AN IMTEGER VARIABLE,
EX SYMZ2VAR +17=MNR
THE VARIBLE '2YMZ2' wIll BF OF THE SAME TYPE AS '"VAR!

THE MAXIMUM MAGMITUDE OF AN INTEGER IS 131%71 AND DF A FRACTIONAL 32767,
3,5 ABBIGNMENT OF A TEXTSTRING TO A SYMBOL

A WAy TR REDUCE THE AMOUNT OQF INPUT TEXT IS TO USE THE STRING
ASSRIGNMENT FEATURE, AM ASSIGNMENT IS DOME IN THE FOLLOWING €AY
EX. SOUND="FG(1,FREQ,,2)>CHA(L,120)"
THE TEXT WITHIN THE TwQ " I8 ASSIGNED TO THE SYMBOL 'SQUND!
WHENEVER THE SYMBOL '80UNMOY TS FOUNMD IN THE INPUT TEXT
THE ASSIGNED TEXT I$ COPIED AND COMPILED,
THE ASBIGMED TEXT MAY CONSIST OF HMORE THAN ONE LINE,
A SYMROL TN WHICH A TEXT STRIMG I8 ASSIGNED IS CALLED A 'YMACRD!
THE MACRO TS DISCUSSED IN DETAIL IN CHARTER 8,

) S8 COMMENTS

COMRMENTS MAY APPEAR ANYHHERE IN THE TEXT ENCLOSED IN QUOTES (' ),
THE ONLY THING THAT IS DONE ABRQUT COMMENTS IS THAT THEY ARE TRANSFERRED
T THE QUTPUT TEYT BUT THE COMPILATION IS NOT AFFECTED,
EXCEPTIONE: A COMMENT STARTING IN POSITION 1 OF A LINE WILL BE
TOTALLY IGNOREDR,
E¥, 'YTHIS I3 A COMMENT!

3,7 DELIMITERS,

DELIMITERS ARE SRECTAL CHARACTERS USED TO SEPARATE VARIABLES ,NUMBERS
AMTy OTHFR Syman§ IN THE TEXT, THEY ARE LISTED IN APP, 3

BLAMKS AHD TARS MAY BE INSERTED ANYWHERE TO INCREASE

READARILITY BUT THEY ARE TREATED LIKE COMMENTS,

THE FUNMCTION 0OF THE OTHER DELIMITERS ARE DISCUSSED IN THE FOLLOWING
CHARPTERS,

3,0 ELLFEMENTS AND TERMS



An ELEMENT I§ A MUMBER OR SYMBOL (NOT COMMENT DR BLANKS DR TAAS)
BETWEEN THL DELIMITERS,
At ELEMFNT MAY BE AN EMPTY ELEMENT IF THERE IS NO NUMBER OR SYMBOL
BETWEFEMN T4 DELIMITERS,

EX.FG(NR, 1ALREADY SET!',104,5)

FIRST FLEMEMNT: FG, SECOND ELEMENTE MR, THIRD ELEMENT & EMPTY
A PERMANENT SYMROL HITH ITS PARAMETERS IS CALLED A TERAM,

EXe FG(1,447,56,3) RM(1,4,100) CHACL,128)  FG(1)
A TERA MUST BE WRITTEN 08 ONE LINE ONLY,

B0 DUTRUT TEXT
THE QUTPUT TEXT CANSISTS NF THE INPUT TEXT,ERROR CORRECTIONS (SEE 3,5),

AND HMACRO EXPANSIONS (SEE CHAPTER B8) AND LINE NUMBERING,
THE LINE MUMBFER FORMAT IS THE FOLLOWINGS

P08 CONTENTS

i !

2mb LINE NUMBER
7 }

8 Bl ANK

EX. INPUT TEXT: FG(NR,Fd4%,DE,WAVEF)>
QUTPUT TEXT: 'enop5! FG(NR,F449,D8,WAVEF)>

Bl ERROR COHRECTION

IF F¥81 I8 RUN IN INTERACTIVE MODE ERPORS CAN BE CORRECTED
IN THE FOLLOWING WAY:
E¥, THPUT TEXT: Ns18; FGON,FR,1BA,1)2RM(1,A,1302)
WHEKE THE SYMROL 'FR! IS NOT DEFTNED,
ERROR PRINMTNUT: FG(H,FR )
md H@y  SYMBOL NOT DREFINED

THE START OF THE FIRST LINE 'FG' DEMDTES FROM WHERE THE CORRECTION
S8HOULD BE TYRED IM, AMD THE END 'FR' WHERE THE ERROR WAS
DISCNVEREN, FINALLY ')' OENOTES THAT AFTFR THE CORRECTIAN HAS BEEN
ACCERPTED, TRANSLATION IS RESUMED AFTER THE RIGHT PARANTHESIS
ALTH '>RI(1,4,108)",
AFTER THE FRROR MESSAGE A | IS PRIMTED OUT TO TELL THE USER THAT
HE I5 IN CORRECTION MODE. USER MAY NOW INSERT CHANGES INSTEAD OF THE
THE ERRONEQUS TERM,
THE USBER WRITFS: FR=3BFFFGIN,FR,L1AR,1)
THE AMBKER FRAM EMEL I8 ANQTHER | LIT IS NOW POSSIBLE TN INSERT
MORE CORRECTIONS MR ADDITIOMS TN THE INPUT TEXT. TO RETURN
FROM CORRECTINN MODE MAKE A CARRIAGE RETURN ALONE, THE INPUT #ILL NOW
CONTINUE FROM THE CHARACTER AFTER THE ERRONEQUS TERM, IN THIS
CASE: »>RM({1,A,100)
THE THE RESULTING NUTPUT TEXT FROM THIS CORRECTIONE

"ammELY Na1s

PAERARY FREBBAIFG(N,FR, 10E,1)

'2rpa@3t »RMI1,4,100)
«EJECT



4. UEBCRIPTION OF LT AND BEVICE TERMS
LT LOCAL TINE

LT TFR® IS QF FNRM

LT (3EC,¥5)

BFC TIME IN SECONDS FOR LCGCAL TIME,
Mg TITMF TH MTILLISECOND FOR LOCAL TIMF

IF oMLY ONE PARAMFTER IS GIVEN MILLISECDNNS I8 ASSUMED,

EXAMPLFS
LTe1,10m2) 1,008, TIME 1 SEC, 194¢ MS= 2 SEC,!
LT(2,) T,0CAL TIME 2 SEC,!
LT (500) 'LOCAL TIME 52g MS§!
F& FREQUENCY GENFRATORS

FG=mTERM I3 0OF FORM

FG(NR,FRED, INTENS,WAVEF) WHERE

NR FREQUENCY RENERATOR NUMBER (1=24)
FRE@ FREQUENCY (1=15999)

INTENS  AMPLITUDE InN DR (2=12%)

WAVEF  HAVEFORM (R=7)

MORE THAN OME 'FGY MAY BE GIVEN VALUES IN THE SAME
FG TERM, WRITE:

FGINR{>NR2,,FREQ, TNTENS , WAVEF) WHERE

NR1,NH2 FREQUENCY GEN, NR (1=24)

NR1 ,LE, MR?2

ALL PARAMETERS FXCFPT SOUND GENERATOR NUMBER MAY BE
OMITTED IF THE &0UMD GENERATOR NR HAS BEEN USED
EARLIEF IW THE PIECE,

AN OMITTED PARAMETER WILL GET THE VALUE USED AT THE
LATEST CalL FNR THAT GEMERATOR

EXAMPLE

FG[E;Q@?:&Q;QE

FG(2,550,80,3)

FGL1,,80,2) HERE SOUND GENERATOR ONE WILL
STILL HAVE FREQUENCY 44@ HERTZ

Nr, FREQ AMD wAYFF MUST BE INTEGERS WHILE INTENS
COULD BE INTEGER OR FRACTIONAL

EXA#MPLE

1A%, 8V 2)
BB ,RF,5,3)



THE NUMBER NOF DECIMALS IM IMTENS MAY NOT EXCEED B,
THE FRACTIOMAL PART WILL BE CONVERTED TQ THE
NEAREST GUARTER DERIBEL VALUE

NOTE
ALL BOUND BENERATORSY IMTENSITY WILL BRE 8ET TO ZFRD
EVERY TIRE A 'NEXT' COMMAND IS ISSUED,
THIS COULD BE OVERRIDED BY USING THE 'DITTC' TERM
NG NOISE GFNERATOR
NG=TERM IS 0OF FORM

NG (NR, INTENS,COLL,E0L2)  WHERE

MR HUMBER 0F NNISE GENERATOR (ONLY 1 I8 PUSSIBLE AT PRESENT)
INTENS  AMPLITUDE I4 DB (@=128)
CoL1.COL2 NOTSE COLOUR (WHITE 0OR PINK)

BOTH PARAMETERS MAY BE OMITTED IF THE NG-~TERM IS USED
EARI.IER IN THE PTFCE

IF THE COLOUR I8 OMITTED THE NOISE COLOUR wILL REMAIN
THE SAME A48 BEFORE AND IF THE INTENSITY IS OMITTED
ONLY THE NOISF COLOUR WILL BF AFFECTED

IF BOTH PARAMETERS ARE OMITTED THE TERM WILL CAUSE

MO OPERATIOM IF IT IS NOT PRECEEDED OR SUCCEDED

BY 1»! NR 'y

COL1,C0L2 MUST TAKE VALUE WHITE OR PINK
INTENS HAY BE IMTEGER OR REAL

EXAMPLE

NG (1,10, SHITE,PTNK)
NGCL,,PINK)

THE NUMBER OF DECTIMALS IN THE INTENSITY MAY NOT EXCEED 5,
THE FRACTIONAL PART WILL BE CONVERTED TO THE MEAREST
QUARTER DECIREL VALUE

HOTE
IF THE MOISE GEMFRATOR SHOULD BE SET TO BOTH WHITE
AND PINK NOJISF THIS MUST BE DONE WITH THE EX=TERM
THE UBE UF NG=TERM 9ITH COLOUR WHITE WILL ALWAYS
CLEAR THE O OUR PINK AND VICF VERSA

FF FILTER UHNITS
FF=TERM I8 OF FORM
FFIFNR,FCH, INTENS) WHERE
ENR FILTER NUMBER (41=2)

FCH FILTER CHANNEL (1=28)
INTENS  AMPLITURE IN DB (G=124)



MORE THAN ONE FILTER CHAMNE| MAY 8E GIVEW VALUES IN THE SAME

'EFY TERM, WRITF:
FFEENR,FCHI>FOH2, INTFNS)  WHERE

FCH1,FCH2 FILTER CHANNEL NR (1=28)
FCHI .LE. FCH2

ALL PARAMETERS MAY HBE OMITTER IF THE FILTFR TERM

HAS BEEN USFD EARLIER IM THE PIECE

IF THE FILTER NUMRER I8 OMITTED FMR WILL TAKE

THE SAME VALUE A8 TN THE LABT FFm=TERM

IF THE CHANNEL NUWRER I8 OMITTED FCH WILL TAKE

THE 8AME VALUE A3 IY THE LAST FF=TERM (REGARDLESS OF
FILTER NUMBER)

IF THE INTEMSITY IN OMITTED THE TERM WILL CAUSE

NO GPERATION nN THE FILTER BUT COULD CAUSE A CONNECTIONM
OR DISCONNECTINMN IF IT IS8 PRECEEDED OR SUCCEEQED

RY a1 NF "4

FIiE AND FCH MUST BE INMTEGERS WHILE INTENS
COULD BE INTEGER (R RFAL

EXAMPLE

FF(1,13,880)
FF[l,iA,Sié‘!,ﬁ)

THE NUMABER OF pDECIMALS TM INTENS MAY NOT EXCEED 5,
THE FRACTIOMAL PART WILL BE CONVERTED TO THE
NEAKEST QUARTER DFCIBEL VALUE

REVERBERATION UNITS
REV=TERM 1S OF FORM

REVIRU,RTIM, INTENS) WHERE

R REVERRBERATION UNIT (1=2)

RTIM REVERABFRATION TIME (1-18) APPROX, RTIMwH,35 SEC,
INTENS  AMPLITUDE TH DE (#=120)

ALL PARAMETERS MAY BE QOMITTED IF THE REVFRBERATION TERM
HaS BEEN USED FARLIER IN THE RIECE

IF THE REVERBFRATION UMIT I8 OMITTED RU WILL TAKE

THE SAME VALLF AS IN THF LAST REV=TERH

IF THE REVERRERATION TIME IS QMITTED RTIM WILL TAKE
THE SAME VALUE A5 IM THE LAST REV-TERM (REGARDLESS OF
REVERBERATION UNMIT)

IF THE INTERSITY I3 OMITTED THE TER® WILL CAUSE NO
OPERATION NN THE REYERBERATION UNIT BUT COULD CAUSE A
CONNERTION OR DISCONNECTION IF THE TERM IS PRECEDED

Or BUCCEEDED myY !»!' OR !

Ril aND RTIM MUST BF INTEGERS WHILE INTEMS COULD BE
INTEGER OR REAL

EXA¥PLE



B

CAM

REV(1,10,80)
REV(2,,75,5)

HING MCCULATORS
RM=TERM I8 0OF FAORM

RM (MR, ENTRY, INTENS) WHERE

NE RING MODULATOR UNIT NUMBER (1=3)
ENTRY ENTRY (& MR B)

INTEMS  AWMPLITUDE TN DB (f=127)

ALLL PARAMETERS pAY BE OMITTED IF THE KRIMGMODRULATOR TERM
HAS BREN USED FARLIER IN THE PIECE

IF THE RING MDDULATOR NUMPER IS8 OMITTED MR WILL

TAKE THE SARME VALUE AS IN THE LAST RM=TERH

IF THE RING MODULATOR ENTRY I8 OMITTEDR ENTRY WwILL

TAKE THE SAME VALUF A8 IM THE LAST RM=TERM

(REGARDLESS OF RINGHODULATOR UNIT)

IF THE INTEMSITY 15 NMITTED THE TERM WILL CAUSE WO
OPERATION On THFE RINGMODULATOR UNIT IN RUESTION

BUT COULD CAUSE A CONMECTION NR DISCONNECTION IF IT IS
PRECEGED OF SUCCEERED BY '»>!' OR 1&!

NR mUST BE INTEGER
EMTRY MUST TAKE VALUE 'A' QR 'B!
INTENS MAY BE INTEGER OR REAL

EXAMPLE

RMC1,A,86)
RhM(e,R,75,75@)

THE NUHESR nF DECIMALS IN THE INTENSITY MAY NOT EXEEEQ 5
THE FRACTICMAL PART WILL BE CONVERTED TO THE MNEAREST
GUARTER OF NEQIBREL

AMPLITUDE MODULATORS
AM«TERM I8 OF FORH

AMINR,ENTPY, INTENS) WHERE

NF AMPLITUDRE MODULATOR NUMBER (1w32)
ENMTRY ENTRY (A DR B)

INTENS  AMPLITUDRE IN DB (f=127)

ALL PARAMETERS MAY BE OMITTED IF THE AMPLITUDE MODULATOR TERM
HaS BREEM USFD EARLTER IN THE PIECE

IF THE AMPLITURE MODULATOR NUMBER I8 OMITTED NR WILL

TAKE THE SAME VALUE A8 JIN THE LAST AM=TERM

IF THE AMPLITUDE MCDULATOR ENTRY IS OMITTED ENTRY

WILL TAKE THE SAME VALUE AS IN THE LAST AM=TERM

(REGARDLESS GF AMPLITLDE MODULATOR MUMBER)

IF THE INTENSITY IS OMITTED THE TERM WILL CAUSE NO

QPERATIAON Ol THE RINGMODULATOR IN QUESTION

BUT COULD CAUSE A CONNECTION OR DISCONNECTION IF THE



AMP

Lo

DONME

TERKM 18 PRECFOED R SUCCEEDED BY '=t R 1Y
HNE FIIST RE INTEGER
EnTRY MUST TAKE VALUE Ta' OR 187
NTEMNS MAY RE INTEGER 0OR REAL
EXAMPLE

ab (1,4,80)
AM(2,B,76,29)

THE NUMBER OF DECIMaLS N THE INTENSITY MAY NOT EXCEED B
THE FRACTIOwWAL PART NF THE IMNTEKSITY wWILL BE CONVERTED
TD THE NWEARFS&T RQUARTER DECIBEL,

AMPLIFIERS

AMP TERM IS 0OF FO2M

AMP (MR, IHTENS) WHFRE

NP AMPLLIFTER MUMBER (1 OR 2)

IMTENS AMPLITUDE TN DB (Ge12f)

EXAMPLE

AMP(1,186)
AMP(Z,81,5)

CHARKNEL DISTRIRUTNRS

D TEEM IS NF FORHM

COCNR,CHMR, TNTENS) WHERE

N 'O OMUMRER (AT PRESENT OALY 1 I8 PDSSIBLE)
CHNR CHAMNEL NR (1=4)

INTENS  AMPLITUDE IMN DR (A=128)

EXANPLE

COCL,3,188)

THE 'oLB! SYMBOL

0D, OLD+VALUFE, OLD=VALUE MAY BE USED INSTEAD OF NORMAL
FREGUENECY OR AMPLITUDE VALUES, THE VALUE OF 'OLD! IS SET
PARRMETER,

EXAMPLE

LTO1IRIFG(L, QLDm1G,0LD+10)
LT(B8) FG(1,QFR¢,80,8)

IN THIS CASFE THE OLD VALUE wIlLl BE 2aw FOR THE
FREQUFNCY AMD B% FOR THE AMPLITUODE AT LOCAL TIME 12 SEC,

CT CONNECTIONS AMD DISCOMNECTIONS



SEJELCT

TQ MAKE A (NIS=)CONMECTION RETWEEM TQ REVICES IN THE STURIO
WETTE THE DELIWMITFR » (#) BETWEEN THE CORRESPONDING DEVICE TERMS,

EYARFLE

FGR1,200)2CHACL,1920)
FEIGOHA (2)

THERE ARE SOME SPECTAL SYMBOLSE FOR CONNECTION POINTS

FGEA,FGE ETC (SEE APP, 1), THESE MAY 8F LSFD INSTEAD 0OF DFVYICE TERMS
TO BAKE COKNECTIONS

EXAMPLE

FG3>FGA>FRO>FR12
FG(2a)>F3

REVICE CHATMS

A DEVICE CHAIM CONTAINS DRQEVICE TERMS WITH THE DELIMITER & BETWEEN
EaCH TERH,

EXAMRLES

FR(i)E&FG(7>1R)8FF (1,157 ,160)
CHACIIRCHAC(R,10%) ACHA(4,B0)

A DEVICE CHAIN MAY BE CONMECTED T ANQDTHER DEVICE CHAIN OR TERM,
EXAMPLE

FR(L,1G0¢,100,1)8FG(4,80%,80,2)8FG(10)>CHA(L,100)RCHA(2,120)
THIS I8 EQUTVALENT TO WRITING:?

FRIL 1206, 100,1)»CHA(L,168)

FR(1)>CHA(S)

FG(4,839,8m,2)20HACL)

FE(a)>»CHACZ, 102)



S5. DESCRIPTION OF FNVELGPE AND GLISSANDI TEKMS,

EMY

ESTEP

EMYELORE DESCRIFTIONM

EMVe=TEFM I8 OF FORM
EhV(AMPL, AMP2,T,TYPE,8TFP) WHERE

ARPY BTART TRNTFNAITY IN DB (Am120)

AMP2 EMD INTENSITY IN DB (A=120)

T TIME IN MILLIBECOMDS

TYRE EMVELOPETYPE (=2 = )

STEP ETFP IN MILLISECONDS

TF 'STEPT I8 NMITTED THE FNV STEP WILL RE THAT IN PREVINUS
'ESTERP! TERN¥, (8EF BELDW)

THE INTENSITY 0OF THE ASSDCIATED AMPLIFIER WILL

BE VARIED FPOM 4MP1 DR TO aMP2 DB IN T MILLISECONDS,

THE MWAY THE INTENSTTY IS VARIED IS CONTROLLED BY TYPE
HHICH SPFCIFIFS ONF QUT OF 19 PNSSIELF WAYS,

TYPE=e L INEAR VARTATION

«G « TYRE < @ CONCAVE VARIATION

@ < TYPE <« O CONVEX VARIATION

THF EXACT SHARE NF THE VARTATION IS FGUND IN APPENDIX &,
EXAMPIFS

FNV(BR, 140 ,5¢6,5,10)
EMVIBE, 196,166, 1)

TIME OF GURATIONM

THE T TERM I8 OF FORM

T(TIME) HHERE

TIME TIME IN MILLISECONDS

TCTIMF) I8 EQUIVALENT TO: ENV(OLD,NLL,TIME)I®»Z

7 TERHE
I8 OF FORM

Z
Z 15 EQUIVALENT TNz ENV(OLD,%,1%,@8,1%)

BTEF OF VARTIATION
ESTEF=TERM I8 QF FORM

ESTEP(T)
T TIME IN MILLISECONDS,

IF ESTEP NOT SPECIFIED BY USER,ESTEP WILL BE S5€T TO 1,
THE FUNCTIONM nF ESTEP IS8 REST EXPLAINED BY EXAMPLES



EXAMPLES

ESTEP(2)
FSTEP(38)

ENVELLPE OM SOUNDRENERATOR 1 WITH START INTENSITY 96 OB,

END INTENBITY 122 LR,TIME 26 MILLISECONDS AND

TYFE @ (LINEAR ENVFLOPE),

A} ESTEP=1 (IF NOT SPECIFIED WILL BE ESTEP=1)
THE INMTENSITY OF SOUNDGENERATOR 1 WILL BE CHANGED
IN &TEPS NF /2 DB,EACH STEP kILL REMAIN UNCHANGED
FOR { (ESTEP) MILLISECOND AND THERE WILL BE 20
STEFS GENERATED,

k) ESTEP=?
THE INTENAITY OF SOUNPGENERATNR 1 WILL BE CHANGED
I STEPS OF 1 DB, EACH STEP WILlL REMAIN UNCHANGED
FOR 2 (FSTEP) MILLISECONDS AND THERE #WILL BE 1@
STEFS GENERATED,

THE VaALUE DOF ESTEP ALSO AFFECTS ALL OTHER TIMES IN THE

ENVELORE SPECIFICATION IN THAT THE TIMES MUST ALL

BE FERUAL TO DR SREATER THAN ESTEP AND THAT THE NUMBER 0OF

INTEMBITY CHANGES GENERATED BY AN ENV=TERM ,T/ESTEP,

I8 CALCULATED 1IN INTEGER ARITHMETIC,

THE NUMBER OF IMTENSITY CHAMNGES GENFRATED BY ONE ENV=TERH

(T/ESTEP) MUST PE GREATER THAN @,

THE FSTEP=TERM MAY BE WRITTEN AT ANY PLACE IN THE

ENVELOPE=SPECTIFICATION ,IF OMITTED ESTEP IS SET TO i,

ENVELURE=CHATM
AM ENVELOPE CHAIN CONSISTS NOF ENV,T AMD 7 TERMS OPTIONALLY
SEPARATED BY THE NELIMITER >, THE CHAIN IS TERMINATED
BY A BOMNE ENVELOPE TERM OR A
EXAMPLES

EMV(BR, 100, 1G5, 1)2ENV (100,80, 10¢)>T (1648)
EMV(163:,80,19,1,1)>ENY(B0,100,1002,2,108)>7

AbCENVELQPE CHAIN CaN BE CONNECTED TO A SINGLE DEVICE
Ok 4 GRCUP OF DEVICES BY CONNECTING THE ENVeCHAIN TO
4 DEVICE TERM RESP, A DEVICE CHAIN,

EXAMPLE

FGCL,440)»ENV (B0, 100, 1206¢) >ENV (10816, 36, 1@0)
FG(I»2)RFG (7 )ENV(EA, 106, 1600,1)57

IT I8 PORSIBLE TO CONMECT A TERM OR REVICE CHAIN To BOTH
AN ENVY= CHAIN AND ANOTHER DEVICE CHAIN,

EXAMPLE
FGOLIRFG(AYSENV (3N, B0, 180R)>ENV(82,90,1000)>CHA(L,120)4CHA(2,100)

NGTE THAT THE DELIMITER > HAS THE MEANING: "CONNECT THE DEVICE



GLIS

(LR CEVICE CHAINI® IF JT IS8 WRITTEN BEFORE A DEVICE TER#M,
THE » BEFLDRE THE ENV TERMS MAY BE OMITTEDR,

GLISRANDS DESCRIPTION

THE GLIS TFRM IS NF FMRM
BLIS(FPEGY,FREG2,TIME, TYPE,STEP) WHERF
FRED 1 START FREQUENCY IN HZ (1=1509%)
FREGZ ENMD FRERMUENCY IM HZ  (1=15908)
TIME TIMF OF LURATION IN M8,

TYPE GLISSANDOD TYPE (=0 TO +9)

STEPR CLISSANDD STEP

(5EF DESCRIPTION NF STEP IN ENV TERM)
STEP NF VARIATION TN GLIS TERHMS

GETEP TERM IS CF FORM

RETEP(T) WHERE

T TIME QF STEP TN M§,
(SEE DESCKYPTION NF ESTEPR)

GLISSANDD PHAIN

THE GLISSANLO CHAIN IS8 NONSTRUCTED IM THE SAME WAY AS THE
ENVELGRE CHAIN,

EXAMPLE
GLIS(B0,805,1067,1,10)>6L18 86, 1400,180,2)>GLI18(1028,800,172)

ENV AND BLIB TFPMS CAN BE MIXED IMN THE SAME CHAIN 50 THAT A
ENV AN GLIS CHaIM CAN SIMULTAMEOUSLY RE CONNECTED TO ONE OR
MORE DEVICES,

EXAMPLE

FG(I»3)RFG(758,,,e)»GLI8(220,440,280,21ENV (D0, 1u40,520)
GLIS(440, 881, 1GEEVENV(1AH,90,1260,1,17)

FGOLI2)ECHACLY>ENY (BE, 100, 16RE)>6L IS (189, 100¢, 1006)
IM THE LAST EYAMPLE THE GLIS TERM WILL HAVE NO EFFECT ON
THE CHa TERM,

Fiz 24 d E)E
GCI»R4)>RMC1,A,107) pridiont

IN THIS CASE NNLY CERTAIN FG:S CAM BE CONNECTED TO RM(1,A), THE ERROR PRI
ATILL BE "ILLEGAL (DIS~)CONNECTIAN" RUT THE LEGAL CONNECTIONS ARE MADE BY
PROGRAM, Hre

FGOLIBFG (4, 440)>»FF(1)RCHA(2)
FGL7,206,100,1)120RA(4,1%0)

THE ERROR IN THE FIRST LINE WILL HOT BE DETECTED BY THE PROGRAM UNTIL THE



JEJECT

FIRST SYHBOL 00N THE SECUND | INE IS READ, THE SYMBOL IS MOT A & AND THUS
DEVICE CHAIM NR 2 OM THE FIRST |INE IS ENDED AND THE PROGRAM 8TARTS TO
COMNECT THE TwO DEVICE CHAINS, ERRORS ARE DETECTED AND A8 USUAL A& SCAN
I8 FeDE WHICH T THIS CASE STOPS AT THE ), ERROR PRINTOUTS

Fis o 3
e 5] ILLEGaL (NIS=)CONNECTION
eND
IT ¥OULD HAVE BEEN BETTER TN END THE FIRST LINE WITH A § WHICH SIGNALS E!
OF DEVICE CHAIM AMD THE ERROR PRINTOUT WOULD HAVE COME AFTER THE FIRST L.
LINE



£ g EXM&81 COMMANDS

CONTENTS?

6,1 ABBREVIATIONS

6,2 BASIC SART RECORND FILE OPERATIONMS

.3 SORT RECORD FILE COMMANDS

6,4 TEXT RECNRD FILE COMMANDS

6.5 OTHER COMMAMDS

6,8 TEMRORARY COMMANDS

6,1 ARBREYIATIONS

TEHP = FILE FOR STORIMG THF SORT=-RECORDS OF THE TEMPORARILY STUDIED

SOUND OBJECT
TEXT = FILE FOR STORING THF TEXT OF DITTO
ACC = FILE FDR RTORING THF SNRT=RECORDS NF THE CURRENT B OCK
(ACCUMULATED SOUND DARJECTS)

TACC = OUTPUT HMEDIUM FOR STORING THE TEXT OF DITTO

AlX = AUXTLIARY FILE FOR STORING 4 TEMPORARY MERGE OF TEMP AND ACC

¥T = DIGITAL MAGNETIC TAPE

6,2 BASIC SDRT RECORD FILFE OPERATIONS

DRPERATION DESCRIPTINN

(NOT CARMANE)

CLEAR THE FILE I8 CLEARED, l. E. THE FILE POINTER IS RESET
TO THE BEGINWING OF THE FILE AND THE 0OLD POINTER IS
SAVED FNR USE IN KEEP

KEEFR THE FILE POINTER IS5 RESTORED TO THE VALUE IT HAD
REFDRE THE LAST CLEAR OPERATION ON THAT FILE

CSORT THE RECORDS IN THE FILE ARE SDRTED ACCORDING TO TIME
/ AMD RECQRN TYPE

HERGE - THD SORTEND FILES ARE MERGED INTO OMNE FILE

RECORR THE S8NRT=RECORNS ARE TRANSLATED TD EM31=RECORDS AND
RECORNEN ON MT STARTING FROM THE CURRENT MT BLOCK
FOIMTER (%)

PLAY AT LEAST ONE MT BLOCK IS PLAYED IN THE STUDIO ()

() THE MT BLOCK POINTER IS8 LEFT IM THE NEW POSITION



Fi,3 RURT RECORD FILE COMMANDS

l,OF&L TIME I8 COUNTER FROM THE START OF THE FIRST RLOCK,
BLOCK TIHE I8 COUNTED FROM THE START 0F THE CURRENT BLOCK,
LOCAL TIHME IS COUNTED FrROM THE START 0OF THE CURRENT OBJECT (IN TEMP),

THE FORHAT FOR ALL THE TIME ENTRIES I8 <SEC» [ ,<M8>» ],

THE LAST ENVELQPE (OR RLISSANDD) IN THE SORTED TEMP AND ACC STOPS
AT THE BLOCK TIMES <ENN> AND THE GLODBAL TIME <BLUCKEND> RESPECTIVELY,.

<TERMmFERT> T5 AN ESTIMATE OF THE NUMBER OF TERMS THAT MAY BRE
ADDEN TO THE CURRENT BLNCK,

CONMNAND OPERATIONS

CLEAFR 1.

CLEAR ( MIX ) 1a

TEMP I8 CLEARED
TEXT IS5 CLEAREQ

ACC I8 CLEARED
TACC IS8 ERASEQ (ONLY IF FILE,SEE BELDW)

CLEAR ¢ ALL ) = CLEAR & CLEAR ( ™MIX )

KEEP ls
2o

REEP ( MIX )

TEMP I8 KEPT
TEXT I3 KEPT

ACC I8 KEPT

KEEF ( ALL ) = KEEP g KEEP ( MIX )

HIX [ ( <8TART> ) ] 1.
2a

/1’
Sa
APP

EMND 1a

PLAY 1.

TEMR I8 SORTED

TEMP AND ACC ARE MERGED INTO ACC ( VIA AUX )
ALL EMTRIES FROM TEMP ARE SNDRTED ACCORDING TO
THE BLOCK TIME <START>+<| 0CAL TIME>,

IF <START»> I8 NOT GIVEN, <8TART>=0 IS ABSUMED,
TEMP 18 CLEARED

TEXT IS ACCUMULATEDR TN TACC

TEXT I8 CLEARED

APPEND (ORJECT, EAQUIVALENT TO
MIX ( <END OF PRECEDING DBJECT> )

ACC IS RECORDED AS A BLOCK STARTING FROM THE
END OF THE PRECEDING BLOCK (<BLOCKEND»),
ACC AND TEMP ARE CLEARED

TEXT I8 CLEARED

IF TACC I3 A FILE:

THE FILE <LABEL> 8RC IS CLOSED,

WARNING IF 56 BLOCKS ARE WRITTEN,

TEMP I35 BORTED
TEMP I8 RECORDED
TEMP I8 PLAYEU



PLAY ¢ MIX ) . ACC I8 RECORDED

ACC IS PLAYED

A3 -

I

PLAY ( <LABEL1> [ ,<LARELZ> 1 )
1. THE BLOCK <L A4EL1>» IS PLAYED,
[ 2, THE 3LOCKS TO AND INCLUSIVE THE BLOCK
<[ ABELZ2> ARE PLAYED, 1

FLAY ( ALL 2 Al.l, THE RECORDED B, OCK8 ARE PLAYED
INCLUSIVE THE CURRENT BLOCK

TRY [ € «8TART2 1 ) 1. TEMP I8 SORTED
2. TEMP AND aACL ARE MERGED INTO AUX
AL EMTRIES FROM TEMP AKE S8ORTER ACCORDINMG
TO THE BLOCK TIME =2START>#+<| OCAL TIME>,
iF =<START» I8 NOT GIVEN, <START>»=% I3 ASSUMED,
3, ALIX IS5 RECORDED
4, AiUX I8 PLAYED

TRARP TRY TQ APPEND Ap OBJECT.EQUIVALENT TO
TRY ( <END OF PRECEDING DBJECT> ),

MHEN THE LOMMANEGS MIX,ARPP,TRAPP NR TRY ARE GIVEN, THE MESSAGE

PeQRJIECT NUMBER>, <8TART> , <END> < TERM=REST>!

I8 TRANSHMITTED TN IINITS 3 AND 4, WHERE <QORJECT NUMBER> IS8
THE OnJECT NUMBER WITHIN THE BLOGK IN DRDER OF APPEARANCE AND
<START> AND «<FND» ARE BLOCK TIMES,

AHFN THE COMMANDS END OR PLAY (MIX) ARE GIVEN, THE MFSSAGE
'l ABEL >, <BL.OCKSTART> , <BLOCKEND> , «TFRH=REST» !

IS TRANSMITTED TO UNITS 3 AND 4, WHERE <BLOCKSTART> AND <BLOCKEND>
aFE BLO3AL TIMES,

a4 TEXT RECORD FILE COMMANDS

THE METASYMBOL <S8TRING> DENOTES 4 STRING VARIABLE, N DENOTES
AN TNTEGER, IF <EXT» IS NOT GIVEN HELOw, THE EXTENSION
'SRE' I8 ASSUMED,

COME AND OPERATIONS

TOP ( <FNAME® [ ,<EXT> 1 3 SET LINE POQIMNTER IN FILE <FNAME> <EXT»
TO THE FIRST LINE OF THE FILE, USE IN
AND SKIP TERMS3 To GET LIMES FROM THE FILE,

IN T C W )3 READ N LINES FROM THE FILE WHOSE NAME
WAS GIVEN IN THE PREVIOQUS TOP TERM, THE
LINE POINTER IS MOVED N LINES FORWARD IN
THE FILE., IF N I8 NOT GIVEN, N=1 I35 ASSUMED



SKIP [ ¢ N ) 72 MOVE THE LIME POINTER N LINES FORWARD IN THE
FILE WHOSE NAME WAS GIVEN IN THE PREVIOUS
TOP TERM, IF N IS NOT EGIVEN, N=1 I3 ASSUMED

LOO¥ [ (N ) ] READ N LINES FROM THE FILE WHDSE NAME WAS
GIVEN IN THE PREVIOUS TOP TERM AND DISPLAY
THEM OM UNIT 4 WITH LINE NUMBERS, THE LINE
POINTER IS NOT MOVED, IF N IS NOT GIVEN,
Mzl I8 ASSUMED,

CaLl ( <FNAME> [ ,<EXT» ] ) AOD THE CONTENTS 0OF THE FILE <FNAME> <EXT»>
TO THE CURREMT EMS1=TEXT IN TEXT
( FQUIVALENT TO '"TOP(<FNAME>)IN(122273)1)
BAVE ( <FMNAME> [ ,<EXT> 1 ) SAVE THE CURRENT TEXT IN A NEW FILE <FNAME> <EXT>,

REPL ( <FNAME» [ ,<EXT> ] ) REPLACE THE CONTENTS DF THE DI.D FILE
<FMAME> <EXT>» WITH THE CURRENT TEXT,

ERASE ( <FNAME> [ ,<EXT> 1 ) ERASE THE FILE <FNAME> <EXT>,

8,8 OTHER COMMAMNDS

DOMMARND NPERATINNS

REGIN ( <L AREL> ) STORE THE BLAOCK MAME < AHEL>» ON MT FOR LATER
USE WITH THE PLAY COMMAND,
IF TACC IS A FILE: OPEN <LABEL>» 3RC,

NELETE ( <81»,<52>,,,.,<8N> ) DELETE SYMBOLS <851>»,<82>,,,,9SN>», THE
SYMBOLS MAY 8E VARIABLES (R MACRDS,

EXIT EXIT AND RESTART THE PROGRAM
LIST LIST EXPANDED MACRNS
- MESS ( <TEXT> ) <TEXT> WILL BE WRITTEN OM UNIT 4,
EMS] SWITCHES TO ERROR MODE
MEX EXIT OUT OF MACRO TO LEVEL @,
- NDLIST MO LISTING NF MACRO EXPANSIONS

STDTIN ( <TIME CONSTANT> ) THE TIME SCALE IS CHANGED TO {n@a/<TIME
CONSTANT= OF THE MUBIC TIME SCALE,

WRITE ¢ <«31»,<32>,,,,<8N>» ) «81>,<582>,,,,<SN>» ARE DEFINED OR UNDEFINED
5YMBOLS. THE VALUES OF THESE SYMBOLS WILL
BE WRITTEN ON UNITS 3 AND 4, EXAMPLES 0OF
PRINTOUTS (<S1»=tMIN', «S2»= 1 INIT',
€53>=TM71 )3

'MIN = 15 TYPE: @1
TLIMIT NOT DEFINED 1
1Ny *MACRDw !



5.8 TEMPORARY COMMAMDS
THE TEMPORARY COMmAMDS
CALL,IN,LOOK,PLAY,SAVE,8KIP,TOP,TRY, TRAPP

ARFE EXECUTED 2UT NEVER STNRED IN THE TEMPNRARY TEXT FILE 'TEXT! AND
IN THE ACCUMULATED TEXT MEDIUM 'TaCC! ,

CaLL,ERASE , IN,LDOK ,REPL,S5AVE,SKIP AND TOP ARE IGNORED WwHEN READ FROM
A SECOMDARY TINMPUT FILF,

» EJECT



7, PSEUDOOPERATIONS

PSEUDJOPERATIONS ARE SYMBOLS WHICH COMTROL THE COMPILATION OF
THE INPUT TEXT,
A CONDITIONAL EXPRESSION IS WRITTEN 3

=CONDITIONAL SYMBOL=(=SYMBOL TO BE TESTED=) = TEXT = <

THE TEXT MAY nONTIMUE ON MORE THAN ONE [ INE, THE < I8 ENDMARK OF
THE CONDITIONAL, IF THE CONDITION T8 nOT SATISFIED THE TEXT AFTER
THE CONDRITINNAL T8 TREATED LIKFE A COMMENT UNTIL THE ENDMARK,

THE CONDITIONALS IMPLEMENTER IN THE SYSTEM ARE:

CONDITIONAL SYMBOL CONDITION TN BE TESTED
TFUND IF UNDEFINMNED
IFREF IF DEFINED
IFPGS IF POSITIVE (.65T.2)
IFZER IF ZERQ (LER, @)
IFNER IF NEGATIVE (,LT.#)

EXa INPUT TEXT: TIFUND(NR)NR=@;< NR=NR+1
THIS MEANS THAT IF THE SYHMBOL 'NR' IS UNDEFINED 'NR' WILL BE
ASSIGNED THE VALUE @ AND AFTER THAT 1 18 ADDED TO 'NRT,

IF 'MR!' IS DEFINED BEFORE THE TEXT?: NR=7P; WILL NOT BE COMPILED
T.E. 'NR' WILL KEEP ITS PREVIOUS VALUE, AFTER THAT i IS ADDED
TO THRY,

7.1 NESTED CONDITINNALS

THE TEXT CORRESPOMNING TH A CONDITIONAL MAY CONTAIN CONDITIONALS,
THE INNER CONDITIONALS WILL HAVE THE SAME ENDMARK AS THE OUTERMOST,

EX. IFDEF(INDIFG(1,229,80,1)»CHA(L,186)IFZER(FRIFR=1000;<
POSSIBLE INTERPRETATIONS OF THIS LINE, DEPENDING ON
THE PREVIOUS ASSIGN4ENTS OF 'IND! 4AND 'FR! ARES

VIND! DEFINED, 'FR!' ZER43 FG(1,227,87,1)>CHACL,18n)FR=1060;
VIND' DEFINED, 'FR! NONZERO: FG(1,220,88,1)>CHACL,177)
PINDY DEFINED, 'FR!' UNDEFINED: IFZER(FR)

@4 @m1  SYMBOL NOT DEFINED
PIND' UNDEFINED, 'FR' IRRELEVANTI N0 RESULTING OUTPUT

»EJECT



B,MADRG

FREGUENTLY CERTAIM SECTIONS OF TEXT WILL BE REPEATED SEVERAL TIMES

IN THE IWPUT, USUALLY WIYTH ONLY SOMF KINOR ®MODIFICATIONS,

I ORDER TO AVOID REPEATING THE TEXT STRING MORE THAN OMCE, IT MAY

BE ASSIGHNED T0 A SYMBOL AS IN CHAPTER 2,6 SUBSEQUENTLY, ANY OCCURRENCE
OF THIS MACRO SYWMBROL FOLLOWED BY ANY QTHER DELIMITER THAN

Y=l WILL CAUSK THWF 3YMRBOL TO BRE REPLACER AY THE TEXT STRINMG,

THE NUMERTICAL VALUES 0OF VARIABLES INSIDE THE MACRO WILL BE BUASTITUTED
AFTER THE DEFINING STRING HAS BEEN COPIED INTO THE TEXT IN PLACE

QF THE MACRO SYMBOL, IT IS NOT NECESSARY TO HAVE VARIABLES OCCURRING
INSIDE A MACRO NEFINED WHEN THE TEXT STRING I8 ASSIGNED TO THE MACRO
8YMBOL. BY GIVING DIFFERENT VALUES TO SUCH VARIABLES EACH TIME BEFORE
THE MACRD I8 CALLED FOR IM THE INPUT TEXT, DIFFERENT PARAMETERS WILL
APPE AR INSINE THE CORRESPONDING TEXTSTRINGS, ALTERNATIVELY,

THE MACRO DEFINITION ITSELF MAY BE USED TN CHANGE VARIABLES FROM

THEIR INITIAL VALUES,

HOW TO DEFINE A MACRN I8 DISCUSSED EARLIER IN CHAPTER 2,6
THE VARIARLES IN A MACRN MAY RE CHANGED NUTSIDE THE MACRD,

EX, 8ET THE FIRST 3 SNUNDGENERATORS Tn FREQUENCIES 10@,20@,347
INTENSITIES To 125,90,8% AND WAVEFORMS TD 2,4,6

SETFRR"FRINR,FR,NT,VAINRENR+1 JFREFR+1GAINIENI=1A3VASVA$2"
NR=1jFR=1AASNI=102;VA=R

SETSGISETSGESETSR

THE RESULT FRGM THE LAST LINE IS THE SAME AS WRITING:

FG(L 107, 190,2) FG(2,200,992,4) FG(3,39u,80,6)

BECAURE THE VARIABLES 'NRV,IFRT,INI!,TyAl ARF CHANGED INSIDE
THE MACRDO EACH TIME THF MACRD I3 CALLED, I.E, BY WRITING 'S8ETSG!,
THE SAME RESULT I8 ORTAINED FROM THE FOLLOWING TEXT:S
SETSG="IFUND (NRINRS1;FR=1BEINI=1005 VA2 <FG(NR,FR,NT,VA)
MRENR+1;FREFR+1OAINI=NT=1 2 VASVA+2 "

SETSR;SETSG;SETSG

8,1 NESTING DF MACROS

A MACKOTEXT MAY CONTAIN CALLS TO OTHER MACROS, MACROS CALLED FOR

IN THE INPUT TEXT ARE CALLED FIRST LEVEL MACRNS, MACROS CALLED IN A
FIRET LEVEL MACRO I8 CALLED A SECOND LEVEL MACRO, A MACRD CALLED

IN Ao BECOND LLEVEL MACRO I8 CALLED A THIRD LEVEL MACRO ETC,

THE MAXIMLM AMOUNT OF LEVELS MAY BE 10p AT PRESENT,

EX, WE WANT T0 PUT AN ENVELQPE ON OUTPUT CHANNEL 1 WHICH GOES FROM
OLD=5 TOD OLD+3 IN Bu@ M3 AND THEN FROM OLD+5 TO 0OLD=5

IN ANOTHER ®&my MB, WE WANT THIS REPEATED 10 TIMES,

EAL=NENYV(OLD=58,0LD+5,597,3)>ENV(0LD+5,0LN=5,534,3)"
EAS="EAI>EA1>EA1>EAL>EALY

EALR="EAGSEARN

EAMP(CHL)>EALD

Ba? RECURSIVE CALLS

A MACRD MAY CONTAIN A CALL FOR ITSELF BUT IT IS NESCESSARY TO USE
CONDITIOHALS TO S8TOP THE RECURSION NTHERWISE IT WOULD BE AN INFINITE



PROCESS,

EX, THE SAMF RESULT A5 1IN PARAGRAPH 8,0 COULD BE ORTAINED IN THE
FOLLOWTNG WAY:
SETSGa"IFUND(NRINR=S1 FReIM;NI=106; VAR <TEST=4=NR} IFPOS(TEST)
SGINR,FR,NI,VA)NR=NR+1 ;FREFRFIANINTENT =10 VASYA+2;SETSB <"

8,3 MALHO EXPaNSION

IF IN THE LIST MODE THE WHOLE MACROD- TEXT IS8 TRAMSFERRED TO THE
QUTPFUT TEXT,

EX.

INPUT TEXT

MACL="ENV (@, 103, 5up)"
MAD2s"MACI>MAC Y
MACI="MAC2»MACI»EnY (179, 4,8u@)"
MAC3

QUTPUT TEXT
TEAR1ALY MACL=VENY(B,102,3%8)"

'GRALAZ) MACSS"MAC1I®MACL>!
TEA1A3! MACI='MACS»MACI>ENV (100,08, 50E)Y

LR TR 'moaM ACRme=2 MAC3!
TEEIEs lummMACROmm=? MACST
'patag! 'mmeMACROme=2 MALL!
Ye@R1@7Y ENV (3,108, 574)

1ARIAKY >

'pa1ag! lmomdACRN===) MACQY!
tan11at EMv (R, 1R¢,5%0)

Tadi1l! »

'epg12' »

’@ﬁlia' 'HHWMACRD--“: MAC!'

'aR114r ENV (G, 100,548)
'a@115! >ENVC100,2%,508)

A LATER CORRECTIVE RUM, USING THIS DUTPUT TEXT AS INPUT,
CAN BE USED T0 CORRECT THE RESULT OF THE MACRO EXPANSION,
AFTER THE 'NOLIST! COMMAND, THE EXPANSION OF MACROS IN
THE OUTPUT TEXT 15 SUPPRESSED, AND CORRECTIONS CAN THEN
ONLY BE MADE AT THE MACRO LEVEL,

HEJECT



2, QPERATING PROCEDURES

IF THE COMPUTER TS5 RUNNING AND THE MANTTOR SYSTEM LOARED
START AT STEP € ELSF DO THE FOLLOWING

1 TURN 0¥ THE POWER SWITCHES ON THE CUOMPUTER AND
THE CONSOLE TELETYPE

2 PLACE THE PAPER TARE MARKED 'NECDISK ROUTSTRAP! 1IN THE
PARPFR TAPE BEADFR
K. SET THE AGDRESS SWITCHES (THE UPRER SWITOH ROY WITH
18 SWITCHES) TO '77637Y (111 111 117 B11 111)
4 PRESS B8TOP ANPD RESET
8 PRESS READIN
THE MONITOR WILL NOW RE LOADED AND STARTED,
IT wWILL IDENTIFY ITSELF BY PRINTING
AMLB VY (XX I8 VERSION NUMBER)
5
Ok THE CONSOLE TELFTYPE
] COPY THE EMS1=TAPE TO DTSK IN THE FOLLOWING wAY

MOUNT THE EMS1 DECTAPE ON A DECTAPE TRANSPORT AND
SELECT NUMBER 1 08 THAT TRANSPORT (BE CAREFULLY 80 THAT
NG OTHER TRANSPORT I8 READY AT THE 8AME TIME WITH THE
SAME NUMBER)

CALL THE SYSTEM PRNGRAM PIP
SPTF (s TYRED BY MONITOR, PIP BY LUSER)

PIP vXX (PIP IS5 LOADED AND READY T0 USE)
>0 DKB 9 DT1 (H)

(» TYPED BY PIP, THE REST OF THE LINE BY USER)
>aC {PIP QONME KILL PIR)
(AC MEANS HOLD DOWN CNTRL KEY WHILE
8TRIKING C)
7 ABSIGH THE UNITS USED BY EMS) PACKAGE TO THE MEDIA
YOU WANT TO USE IN THIS PARTICULAR RUN,
THE UNITS USED ARE THE FOLLOWING

UNTT USE RECOMMENDATIOMN
=14 30RT DISK NK4

=158 SORT DI3K DKS

=1 SORT DISK DK&

=12 FRROR MESSAGES TT OR TV

=4 EXECUTE FILE DK1



R EJFCT

1 STANDARD SYMBOL DK3

IMPUT AND
IMTERMEDIATE STORAGE
2 TEXT INPUT DT
3 TEXT oUTPUY nT2
BTEXTY (MUST BE FILEDR,)
4 INPUT OF TT OR TV
CORRECTIONS (MONFILEQR,)
8 TEXT QUTPLT RT3
“TACC"
B SAVE TEYT DT
7 ACCUMULATED MTR
EMS (CODF
15 ACCUMULATED HTH
EMS CODE
FYXAMPLE

A DK4 m»14/NKS «185/DK6 =15/DT1 37072 5/DT3 2,6/MTy 7,10
$A DK7 =4,1/TT 4,=12

LOAD AND START THE EMS1 PACKAGE BY TYRING
AFTER THE MONITORS '3!' SIGN

E FM8}4
WHEN EMS1 I8 LOADED AND STARTED IT TYPES
EMBYL VXX (¥X VERSION NUMBER)

ON THE UNIT ASSIGNED TO 4
IF UNIT 2 FILEQRIFNTED IT TYPES:

NAME OF IMPUT FILE?

ANSHER WITH FILENAME, EXT OF MAIN TEXT INPUT FILE OR WITH A
CARRIAGE RETURN IF NO MAIN FILE EXISTS, IN THE LATTER CASE

MATN TEXT INPUT 18 UNIT 4 BUT SECONDARY TEXT INPUT IS STILL UNIT 2,
ANSWER WITH ALT, MODE IF END OF RUN, EMS1 RETURNS TD MONITOR,

IF LMNIT 2 FILEOR, OR NOT THE NEXT QUESTION IS:

INTERACTIVE MODE, YES OR NO7

ANSHER 'TNOY IF NO ERROR CORRECTIOMS ARE TO HE MADE, ERROR PRINTOUTS
WILL BE A5 USUAL.

ANBWER YES IF CORRECTIONS ARE TN BE MADE FROM UNIT 4 IF AN ERROR

I8 DETECTED RBY THE BYSTEM,

THE PROGRAM I3 NDW READY TO USE,



APPEMDIX 1
PERMANENT SYMBOLS
DEVICE SYMBOLS

Fis
NG
FF
REV
R M
A
AMP
co

ENVELOPE AND GLISSANDI TERMS

ENY

T

Z
ESTEP
GLIS
GETEFR

COMMAMDE

PLAY
TRY
TRARP
ApP
MIX
EMD
BTDTIN
CLEAR
KEEP
CALL
TOP

IN
SKIP
5aVE
ERASE
REPL
DELETE
WRITE
MESS
MEX
LOOK
EXTIT

CONDITIONALS

IFNEF
TFLMD
IFPOS
IFZER
IFNED



ALUXTII TARY BYMBOLS

LIST

NOLIBT

QLo

ARGUHMENTS TO CLEAR AND KEEP COMMANDS

MIX
ALL

ARGUMENTS TD RM AND A¥ TERMS

A
g

ARGUMENTE TO NG TERM

WHITE
PINK

SFECTAL CONNECTION POINTS

F&3 FREf, GENERATORS GROUP 1=3
FGS FRED, GENERATNRS GROUP 4=5
FGO FREf, BENERATORS GROUP 7=0

Fi2 FRED, GENERATORS GROUP 1@-12
FG15 FREG, GEHERATORS GROUP 13=15
FG18 FREG, GENERATDRS GROUP 168=18

FG2y FRER, GENERATOR GROUP 19-24
F24 FREQ, GENERATOR GROUP 22=24
F8 FREQUEMDY SHIFTER

SEJECT



APPENDTIX 2, LEGAL STUDIO CONNECTIONS,

FEOM T0

FG(1) CHAC1)
FG(2) CHALZ)
FG(3) CHA(3)
FG3 CHA(4)
Coee)
FGE

FG(4) CHAC1)
FE(B) CHAC(2)
Fe(8) CHA(R)
Faa CHACH)
Cog1)
FGa
RMfl,a)
BM1,R)
RM(2,8)
REV (1)
REV(2)
AM(1,8)
FEC1)
FF(2)

FGL7) CHAC(L)
FG(a) LHA(2)
FGCY) CHA(3)
FG9 CHAC(4)
CL (1)
FGie

B CHACL)
FE(11) CHAC(2)
(123 CHAC3)
Faqz Lraca)
epe1)
FG1B
Reft,4)
RM(1,8)
REL2,RB)
REV (1)
REV(2)
AMC1,B)
FF(1)
FF(2)

FGrizy CHAC(C1)
FG(14) CHA(2)
FG(15) CHA(3)
FG15 CHA(4)
Coe1)
FG1L&
s EJECT



FROM

FG(16)
FG(17)
FG18)
F18s

FG(19)
F2,

FG(2a)

Fa(21)

FGoa

FGe22)

FG(23)

FG(24)

EJECT

T

CHA (1)
CHAC2)
CHA ()
CHACA)
coCn
Fiz21
BM(1,R)
RM(2,R)
REV (1)
REV(2)
AM(y,R8)
AM(2,8)
FF(1)
FF(2)

CHA (1)
CHA(2)
CHA €33
CRA(4)
che1)
FGaa

FG21
F8

Fz21
RM(1,4)

CHAC1)
CHAC(2)
CHA (3
CHACA4)
chc1)
RE(1,B)
RM{2,8)
REV (12
REV(2)
AM(1L,8)
AM(2,R)
FF(1)
FF(2)

Fara
RiM(2,4)

FG2d

AM(1,4)
FG24
At (2, 4)



«EJECT

FROM

NG

FF1)

FF(2)

REV (1)

T

CHACL)
CHA(DY
CHA(3)
CHA(4)
£nid
RI(2,R8)
REV (1)
AM(2,8)
FF(1)
FF(2)

CHA(2)
CHACR)
CHA(4)
oR01)
RM(1,4)
RM{1,B)
RH(2,8)
REV(2)
AMCL.0)
AM(2,B)
FF(2)
AMP (1)
AMP (2)

CHA (2)
CHA(3)
CHA(4)
£9¢01)

RM(2,8)
REV(2)
AMLL,R)
AML2,A)
FFE1)

AMP (1)
AMP (2

CHAC1)
CHALRZ)
CHACS)
CHACS)
e R

Ar (1 ,B)
A¥ (2 ,B)
ABP 1)
AMP €2



Ri(1)

RM(2)

RE(3)

A1)

TN

CHACL)

CHAC2)
CHACY)
CHA{4)
cocn

AMCYL,R)Y
AMC2,R)
AMP (1)
AMP (2)

CHACL)
CHA(2)
CHAC(3)
CHALCA4)
RS D]
REV(2)
AM(1,A)
AM(2,RB)
FF (1)
FF(2)
AMP (1)
AMP (2)

CHACL)
CHACZ2)
CHA ¢3)
CHA(4)
che1)
REV (2)
AMCYL,R)
AR (2,4)
FF(1)
FF(2)
A¥P (1)
AMP (2)

CHA (1)
CHA (2)
CHA(3)
CHA £ 4)
cnee)
REV(Z2)
AM(2,8)
FF(1)
FF(2)
AHP(l)
AMP €2)

CHAr 1)
CHAC2)
CHA€3)
CHAL4)
coC1)



JEJELRT

FRONM

A¥(2)

AMP{1)

AMP (2]

Th

CHACL)
CrA(2)
CHAC(3)
CHA(4)
cneld

RE(1,8)
RM(2,B)
REV (2)
AMTL,B)
AM(2,.8)
FF(1)

FF(2)

RE(1.,8)
RM(2,8)
REV(2)
AM(1.8)
AM(2,8)
FF(1)
FF(2)



APPENDIX 3,

LEJECT

WORD

1
2

1)

EoIECo IR 5 B N S N N

o 9 NN

THE SNRT RECORD

TYPE OF SORTRECORD

ALL TYPES
ALL TYPES

ALL TYPES

CONNECTIONS
AMPLLIFIERS
Fi FREQUENCY
Fla WAVEFQRM
ENV, 6118
HOT ENV,GLIS
ENV, 6LI8
HOT ENV,RBLIS
ENV, GLIS

NOT ENV,GLIS
ENV, GLIS
HOT ENV,GLIS
ENY, GLIS

CONTENTS

LOCAL TIME
BITS n=5: LACAL TIME (CONMT)
BITS 6=173% STUDIO ADDRESS
BIT3 A=11: BOURCE LINE NR
BITS 12=17% TERM NR
=% IF DISCONNECT, =1 IF CONNECT
AMPLITUDE IN DB=4
FREQUENCY IN HZ
WAVEFORM
FROM AMPLITUDRE (FREQUENCY)
SAME A8 WORD 4
TO AMPLITUDRE (FREQUENCY)
BIT 17=1 IF QLD+VALUE
BITS d=15 ENVELOPE TYPE (GLIS TYPE)
BIT 16=1 IF OQLO+DATA 2
BIT 17=1 IF QLD+DATA 1
NOT USED
ENVELQPE DURATION
NOT LSED
ENVELOPE (GLIS) STEP



APPEMDTIX 4,

A2
ne
@2
nz
792
a9
ag
2
e
A2
22
ng
ag
Be
@2
ag
B2
@2
we
ha
Az
@z
ha
az
@2
%a
ne
22
a2
a2z
2g
w2
72
e
%z
a2
a2
h2
a2
@z
A2
Az
il
n4
A4
a4
f4
74
a4
na
24
@4
74
74
A4

Bl
w1z
PRI
wla
£21
pep
23
g4
732
#33
%41
Pag
E51
82
HE3
87
#71
g81
#ag
no1
nag
7R3
1ag
1%3
112
121
184
142
271
241
242
245
248
247
281
261
27
301
anz
33
Ind
3¢5
142
5175
aaz
nn3
B4
w1
nap
721
]
B2
P33
534
FAB

ERROR PRINTOUTS,

ILLEGAL NFLIMITER

ILLFGAL PARAMETER

ILLEGAL MNEMONIC

ILLEGaAlL NIMBER 0OF PARAMETERS

ILLEGAL FREQUENCY GENERATOR NIUMBER

ILLEGAL FREQUENCY GENERATOR FREQUEMDY

ILLEGAL FREQUEMNEY GENERATOR WAVEFORM

TLLEGAL FREQUEHNCY GENERATOR INTENSITY

TLLEGAL FREQUEMNDY FILTER CHANNEL

ILLEGAL FREQUENCY FILTER INTENSITY

ILLEGAL AMPLIFIER NUMBRER

ILLEGAL AMPLIFIER TIMTENSTITY

ILLEGAL (NIS=) CONNECTION

ILLEGAL REVERBATION TIME

ILLEGAlL REVERBATION INTENSITY

TIME MISSING IN T=TERH

ILLEGAL TIME

ILLEGAL NOISE COLOUR

TLLEGAL NOTSE IMTENSTTY

TLLEGAL AMPLITUNRE MODULATOR NUMBER

TLLEGAL AMPLITUNE MODULATOR ENTRY

ILLEGAL AMPLITUDE HMODULATOR INTENSITY

ILLEGAL RING MODULATOR ENTRY

ILLEGAL RING MODULATOR INTENSITY

ILLEGAL CHANNEL DISTRIBUTOR INTENSITY

TLLEGAL DEVICE HUMBER

TLLEGAL ANALDG TAPE INTENSITY

ILLEGAL CHWAMMEL INTENSITY

ILLFGAL ESTEP VALUE

ILLEGAL ENV SYNTAX

ILLEGAL EnNV AMPLITUDRE

EMV OR GLISTIME LESS THAN STEPR

ILLEGAL FHNV TIME

TLLEGAL ENV TYPE

MO DEYVICE TO ENVELOPE GIVEN

ILLEGAL LOCAL TIME vALUE

TLLEGAL GSTEP VaALUE

MO DEVICE T GLISSANDD GIVEN

ILLEGAL GLIS SYNTAX

ILLEGAL GLIS TIHE

ILLEGAL GLIS TYPE

ILLEGAL GLIS FREWUENCY

ILLEGAL CHANNEL INTENSITY

8YMBQ, WITH MORE THAN 8 CHARACTERS,

INTEGER WITH MORE THAN 8 FIGURES

THD DECIMAL POINTS

A DECIMAL POIMT (,) MUST NOT BE USED A8 A DELIMITER,
IN THE EXPRESSION 'A=8! B I8 NOT A DEFINED SYMBOL .
3YMBQOL NOT DFFINED,

AYMBOI. DEFINED BUT NOT POSSIBLE IN THIS PART OF THE TEXT,.
TOP pNOT FXECUTEDR IF READ FROM SECNONDARY TEXT INPUT
UNIT 2 NOT FILEORIENTED

TN, RKIP,DELETE,LOOK NOT EXECUTED IF READ FROM SEfL, TEXT INPUT
FILE HWOT PRESENT ON UNIT 2

N TOP COMMAND EXECUTED OR SECONDARY FILE EMPTY



ra
WA
na
4
94
%4
%4
B4
“na

n4

LT
el
B4
74
w78
78
18¢
141
142
1#34
123
#Ha)

Rk
BE2
Pod
ArA
rAS
ABE
wa7z
mma
Q29
pey
Foe
PR3
7 q
RAs
HRa
@Az
Hag
B4
“is
%18
B17
B18
@z
%21
B4
B23
a3a
RAG
FA4l
HeR
wag
peg

HiA4
73]
HAR
#a7
BEan

EJECT

FARAMETER NNT INTEGER

LABEL FRRNDR

P/ A QR ) HOT POSSIBLE A8 FIRST ELEMENT OF AM EXPR,
OVERFLOW, ADD DR SUBTRACT

ODVERFLOW, MULTIPLICATION

TRY T DIVIDE By ZERD

4 T=' 1% PORSTBLE ONLY AFTER 4 SYMROL UR A =1,
ATTEMPT T AS3IGN A FIXED SYMRQOL

SYMBOL TABLE FULL

A v omot FRUND IN A NON=MACRD TEXT,

A MACRO MUST NOT BE CALLED IN ERRNR MOQRE,

END 0OF INPUT FILE WITHOUT AN YEXIT!

IMPUT FROM UNTIT 4,

MO EXTENSION TD FILENAME

IMPUT FILE FILEORIENTED, FILEMAME ?

AUTPUT FILE FILEORIENTED, FILENAME 2

FILE NOT FOUND,

UNIT 1 NOT FILEORIENTED,

FILE FMNEMO E™MS NOT FOUNMD

FILE FRROR EME NOT FOUND.

NO FILEMAME ON FILEQRIENTED DEVICE,

mommamass FX1T, ENO OF THIS RN, =owmameow

NOT A PERMANENT SYMBOL

NOT A COMMAND

ILLEGAL PARAMETER In 'PLAY! TERM

MOTHING TO PLAY

ILLEGAl PARAMETER IN 'TRY'=TERM

ILLEGAL PARAMETER IN 'MIX'=TERM

THE OHLY POSSIRLE PARAMETERS TN 'CLEAR! ARE 'MIX! OR YALL'
THE ONLY PQSSIBLE PARAMETERS Tn 'KEER' ARE 'MIX' OR TALL!
KEEP WITHAUT MEANING HERE

SAVE ,ERASF,REPL NOT EXECUTED IF READ FROM SEC, TEXT INPUT
LEFT PARANTHESIS MISSING AFTER SYMBOL

¢« AFTER BYMRBOL

TENDY AFTER PREVIOUS 'BEGIN' MISSING

BEGIN COMMAND FIRST THING IN A BLOCK!

'BEGIN! AFTER PREVIOUS 'END!' MISSING

LEFT PARAMTHESIS MISSING IN 'STDTIM'=TERM

ERRONEUS TIMERARAMETER IN 'STDRTIM'=TERM

FILFE ALREDY PRESENT

ERROR DETECTEDR IN "MERGEY, NOT ENOUGH SPACE ON OQUTPUT UNIT
DURATION DF MIX =0

LABE| ERROR

END 0OF FILE ON ADDRITIONAL IMPUT FILE,

EMS81 V1,1

NAME DOF INPUT FILE?
UNIT 3 MUST BE FILEQRIENTED,
INTERACTIVE MODE? YES OR MOZ



APRENBIX 6, EXAMPLES OF EMS1 TEXT,

EXAMPLE NR 1,

Tadinmit BEGINESTORS)

1AAAAZY GA=10R ARSR20NNE1A7 FHEARL23

tAneadt C1=262:0152041F12334;F1=3403HR=2477405220;C4=131
132Gn4 Fus1758605148

'aagas! NOT1={ARGINDT 22500 fMAX SRR UFR2 ET 2=l ET28=2
toaaasr TONsSLT (AT, GTRIMAX 1A+ LB TI=TID/ /103 T2=TID=2%T1;TI=2%T]
138233771 GT2eGT2+TIDIGTRAeNT2=1M2 0 IFPOS(GTIIRT2=aGTAIGTI=ETI+1i<
1RAAASRY FRisFR410

13A2AG"Y IFDEF(LISTA)WRITE(MAXL ,T1,T2,T3,6T,FRIIMESS(22%)7<
TRANLEY FGEHR, , ,"FY»ENV (59, MAX1,T1,2)2ENV (HAXL,MAX, T1,ET2)>T(T2)
'PENLLY GLIS(FRLINFR,T3)

YRAGL2Y FRIeFRe2 MR =NR+1:MAY13HAX=S

1ARBL3Y FGINRL,FRL, , W) 2ENV (82, MAX, TL)I>ENV (MAX,40,T2)
157014 FRIZFR1+2:NR1eNRI+1IMAXSESMAX =R

1aEn15! FEINRYL,FRL, ,WFYSENY (50, MAXL, T1,ETL)»ENV(MAXL,MAX2, T1)>ENY (MAX2,38,T2)"
'AAALEY SILLs"TINENOTYL;FRsC1STON

tgaal17 TIDeNOT23FR=D13TON

'TR8318 FR=C1;TOW

1egd18 TIDeNOTL;FReHA;TAN

13AR228! FR=C1:TON

YpazaR1Y FReE1;TON

1482221 TID=NOTR2FR=FLTON

a3l FR=EL;TOY

1aE324y TID=sNQTYFR=DLTON

tEAA25! FR=F1;TON

1NA728 FR=01:TON

tRRm27" TIDsNOT2;FR=AZ; TON

TAAR28Y FR=FAFTON

tpaa29y TIN=NOT1:FRaGRTON

TARARBY FR=0O3TON

taga3Ly on

YAARAA2Y FGIPFGE2CHACL,184)

1HAAZZY FEORFGI2>CHA (2, 10M)

1226341 FGLE>FG18>CHA(3,100)

1029351 FG(21)>FGR1>CHA (4, 137)

123238 FG(2u)»FR21

1988371 FG(24)>FLE24>CHA(4,12M)

TAAAIBY FG(23)>FG24

'aEz3%' FG(22)»FG24

'AAR40Y GTI=15GT2R0

Toamd41! NES1FSILLISTLL .

'RAN42Y NRS77GT1s37GT2=2;:3ILLSILL

TEARA3Y NR=S13IGT1=020T2e%s8TLLISILL

1ARA44) NRe19;GRTI=1336T2=SILLISILL

'TNAR45" MIX

1333461 EnD

DESCRIPTION OF THE EMS81=-TEXT,

ISILLY IS A MACRO FOR A 15 NOTE CANON, FOUR DIFFERENT SOUNDGEMERATOR GROUPS

EACH PLAY THIS TUNE, THEAY START TO SOUND AFTER RESP, 1,5,9,13 SECOMDS,

ONE NOTE I8 BUILT BY THE MACRN 'TON', THIS MACRO CONTAINS A GROUND NOTE FOR
SOUNDGENERATOR NR "NRM" AND 3 OVERTONES ON SOUNDGENERATORS V"NR#1", V"NR+2" AND "NR+

Arin R+



EACH OF THE TONE3 HAS SPFRIFIC ENVELOPES TO GIVE THE WHOLE TONE A SPECIFIC
CHARACTERISTIC, THE 'TOM! MACRN STARTS WITH A CALCULATION DF DURATION TIMES

OF THE ENVELOPES, IF THE SYWBOL 'LISTA! IS DFINED THE CALCULATED VALUES 0OF THE
SY4B0OLS ™MAX1, T1, T2, T3, GT1 AND FR1 ARE WRITTEN OUT AND AFTER THAT THE MESSAGE
o222 M I8 HRITTEM TD THE IISER AND THE SYSTEM WAITS IN ERROR MODE, THIS GIVES
THE USER AN OPPORTUNITY TD CHANGE VALUES, BY A "DELETE(LISTA)" THIS MESSAGE
WON'T BE WRITTEN OUT UNTIL 'LISTA' IS DEFINED AGAIN, THE CONNECTIUNS ARE MADE

50 THAT SOUNDREN, 1=8 I3 CONNECTED TO CHANNEL 1, 7=12 TN CHANNEL 2, 13=18 TO
CHANNEL 3 AND 19«24 Tn CHANNEL 4, THE 'SILL' MACRO "PLAYS" THE CANON ONCE THUS
EACH GBROUP "PLAYS"™ THE TUNE TWICE, THE 'MIX' COMMAND TRANSFERS THE !'TEMP! DISK TI
THE 1HIX' DISK, THE 'END'! COMMAND IMPLIES GENERATION OF MT=CODE ON THE MT, THE Bl
LABEL ON THE T WILL BE !'STORS', THIS LABEL CAN BE USED IN A LATER 'PLAY! COMMANI

LINE
1

RN
]
E-S

16=30

31
32=39

44
41

COMMENTS LTNE BY LINE
COMMENT

BEGIN A HEW BLOCK WITH LABEL 'STORST ON MT AND NAME '8TORS SRC! DN THE
BT FILE ON UNIT 5,

ASBIGN FREQUENCY VALUES TO THE SYMBNLS GA,AR ETC,

NOT1, NOT2 ARE TIME VALUES OF A WHOLE NOTE RESP, A HWALF NOTE, MAX IS USEL
IN ENV TERMS ON LINES 17,13,18, WF 18 WAVEFORM FOR ALL THE 'FG':S§
ET1,ET2 ARE CURVEFORMS OF THE ENV TERMS ON L INES 14,15 G52 ws
START OF NEFINITION OF THE 'TON' MACRO, THE TANE STARTS AT GT1 SEC, G6T2
LOCAL TIWE, MAXY{ T8 MAXIMUM AMPLITUDRE OF THE FIRST FG, Ti= 1710 , T2=8/1¢
T3=2/10 OF THE WHOLE TONE TIME 'TID', /¢
ADRD THE TONE TIME 'T7TID' TO GT2. IF 6T2 MORE THAN {0Q0MS (1 SEC,) THEN
GT3 WILL BE POSITIVE AND 1 I8 ADDED To GTY (1 SEC,) AND 1237 M8 (1 SEC,)
T.E, THE BAME AMNDUNT I8 SUBTRACTED FROM GT2,

FR1 I8 THE FRENUENCY USED IN THE GLIS TERM AT LINE NR 11,

IF THE VARIABLE 'L.ISTA' IS DPEFINER THE VALUES OF MAX1,T1,T2,T3,6T1,FR1
I$ WRITTEN OUT, AFTER THAT THE MESSAGE 122%!' IS WRITTEN OUT AND THE
PROGRAM WAITS IM ERROR MODE FOR INPUT FROM UNIT 4 (TT OR TV),

A TDELETECLISTAI' WILL MAKE THE VARIABLE LISTA UNDEFINED AMD THUS MAKE
THAT NO MORE OF THF AROVE PRINTOUTS WILL COME OUT,

THE FIRST Fo nOFS FROM 8@ TD MAX1 DR IN T1 MS CURVEFORM 2, FROM MAX1

TO MAX IN T1 ™8, CURVFFORM ET2 AND STAYS AT MAX DB FOR T2 M§,

FIRST FG GODES FRNM FR1 TO FR HZ IN T2 M§,

FrR1 I8 THE FREQUENECY 0OF THE FIRST OVERTONE, NR1 IS THE WUMBRER OF THE
SECOND FG, MAX1 T8 USED IN THE ENV TERM ON LINE 15,

THE SECOND FG ROFS FROM B¢ TO MAX DR IN T1 MS, CURVEFORM @& AND FROM

MAX TOD 49 DB IN T2 M8,

FR1 I8 THE FEQUENCY OF THE THIRD QVERTOME USEN IN THE 'TON' MACRO,

ANR{ 15 NUMBER OF THE THIRD FG, MAX2 IS USED IN THE ENY TERM ON LINE 15,
THE THIRD FG GOFS FROM 5@ TOD MAX!1 DB IN T)] MS, CURVEFORM ETY1, FROM

MAX1 TO MAX2 DB IN T1 MS AND FROM MAX2 TD 32 DR IN T2 MS,

B8TART OF THE NEFINTTION OF THE 'SILL!'! MACRO WHICH CONTAINS THE WHOLE
CANON "BTORSILL OCH SMA SILL",

TIME AND FREQUENCY 0OF THE TONES IN THF CANON ARE GIVEN AT EACH LINE,
NOTE THAT THE LNCAL TIME IS ADDED WITH THE TIME VALUE OF THE NOTE

EACH TIME THE MACRD 'TON' IS5 CALLED S0 THAT THE TONES WILL COME IN

THE RIGHT TIME SEQUENCE,

END OF THE 'S8ILL' MACRO,

FEIS 1=58 ARE CONNECTED T0O CHAWNNEL 1,FG:8 7=12 T0O CHANNEL 2, FG35

13=18 TO CHANNEL 3 AND FG3S 19=24 Tn CHANNEL 4,

STARTTIME 1 SEC, AND @ MS FOR THE FIRST 'S8ILL' MACRO,

FG35 1«3 PLAYS THE CANAN TWICE,



42
43
44
43
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FGEs 7=9 PLAYS THE CAMON TWICE STARTING AT LOCAL TIME 5§ SEC, 2 MS,

FGiSs 13=153 PLAYS THE CANON TWICE STARTING AT LOCAL TIME @ SEC, 24 M8,
FGES 19=21 PLAYS THE CANON TWICE STARTING AT LOCAL TIME 313 SEC, @ M3,
TRANSFER THE SORTRECORDS PRODUCED BY THE ABOVE 'SILL' MACROS ON THE
PTEMP® DISK To THE "MIX'! DISK, ("TRANSFER" HERE ALSO INCLUDES SORT)

MAKE MT CODE FROM THE MIX DISK, ERASE THE MIX AND TEMP DISKS UNLESS num.
ANY OF THE COMMANDS KEEP, KEPP{MIX), KEFEP(ALL) COMES AFTER THE END COMMA!
THE PROGRAM NOW EXPECTS A NEW BEGIN COMMAND TO START A NEW BLOCK,



	EMS1
	1. INTRODUCTION
	1.1 ORGANISATION OF A RUN

	2. EMS1 SYNTAX
	2.1 NOTATION
	2.2 SYMBOLS
	2.3 CHARACTER SET
	2.4 CARRIAGE RETURN AND RIGHT PARANTHESIS
	2.5 COMMENTS
	2.6 CONTEXT DEPENDENCE.
	2.7 SYNTAX

	3. EXPLANATION OF THE EMS1 LANGUAGE
	3.1 DEFINITIONS
	3.2 PERMANENT SYMBOLS
	3.3 ASSIGNMENT OF VALUES TO SYMBOLS
	3.4 ARITHMETIC EXPRESSIONS
	3.5 ASSIGNMENT OF A TEXTSTRING TO A SYMBOL
	3.6 COMMENTS
	3.7 DELIMITERS.
	3.8 ELEMENTS AND TERMS
	3.9 OUTPUT TEXT
	3.10 ERROR CORRECTION

	4. DESCRIPTION OF LT AND DEVICE TERMS
	LT - LOCAL TIME
	FG - FREQUENCY GENERATORS
	NG - NOISE GENERATOR
	FF - FILTER UNITS
	REV - REVERBERATION UNITS
	RM - RING MODULATORS
	AM - AMPLITUDE MODULATORS
	AMP - AMPLIFIERS
	CD - CHANNEL DISTRIBUTORS
	OLD - THE 'OLD' SYMBOL
	CONNECT - CONNECTIONS AND DISCONNECTIONS

	5. DESCRIPTION OF ENVELOPE AND GLISSANDI TERMS.
	ENV - ENVELOPE DESCRIPTION
	T - TIME OF DURATION
	Z - Z TERM
	ESTEP - STEP OF VARIATION
	ENVELOPE-CHAIN
	GLIS - GLISSANADO DESCRIPTION
	GSTEP - STEP OF VARIATION IN GLIS TERMS
	GLISSANDO CHAIN

	6. EMS1 COMMANDS
	6.1 ABBREVIATIONS
	6.2 BASIC SORT RECORD FILE OPERATIONS
	6.3 SORT RECORD FILE COMMANDS
	6.4. TEXT RECORD FILE COMMANDS
	6.5. OTHER COMMANDS
	6.6 TEMPORARY COMMANDS

	7. PSEUDOOPERATIONS
	7.l NESTED CONDITIONALS

	8. MACRO
	8.1 NESTING OF MACROS
	8.2 RECURSIVE CALLS
	8.3 MACRO EXPANSION

	9. OPERATING PROCEDURES
	APPENDIX 1 [PERMANENT SYMBOLS]
	APPENDIX 2. LEGAL STUDIO CONNECTIONS.
	APPENDIX 3. THE SORT RECORD
	APPENDIX 4. ERROR PRINTOUTS.
	APPENDIX 6. EXAMPLES OF EMS1 TEXT.


