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ThE IS A SYMBnLIC CAN BE USED TO CONTROL 
FROM ITS COMPUTER CPDP 15/40). 

THE STATEMENTS SPECIFifS THE SETTING Of THf STUDIO PARAMETERS 
AS FREQUENCIES, AMPLITUDfS, CONNECTIONS 8ETWEfN VARIOUS DEVICES 

lN no;, ST!JrijO MID Sf) ON. 
THE TFXT MAY BE PRESENT ON ANY INPUT MEDIA EXCEPT MAGNETIC TAPE. 
THUS A USER MAY HIS TEXT ON AN OFF•LINE TELETYPE AMO THE 

PAPERTAPE CAN BE READ IN THE PAPERTAPE READER ON THE COMPUT 
THIS fEXT IR TRANSLATED INTO THF INTERNAL FORM USED BY 
THE (COMP!LATinN], I.E. 

EMS1 THE INPUT TEXT FOR ERRORS AND PRODUCES OUTPUT 
THE OF ON MAGNETIC TAPE AND OUTPUT TEXT WITH THE 

I.INES NUMBERED,. 
!T IS POSSIBLE TO AUN THE EMS1 INTERACTIVELY I.E. IT IS POSSIBL 
rn PPDDUCF A RECORD THE MAGNETIC TAPE , LISTEN TO THE RESULT AND If 
NO GOOD MAKE CORRECTIONS AND ADDITIONS TO THE INPUT TEXT , LISTEN TO 
THE RlSULT ONCE AND IF GOOD SAVE THE RECORD LISTENED TO AND 
car·nn:ur:: TO MAl<F. r.;E:'J LENGTH OF A P!ECI:: IS THE'. 
1JSER JUST ADDS NE;iJ PEr,:ORFIS TO THE: PREY IOUS ONES. 
THE L A, M:; ! J "' f c n NT .4! s c n Nu I ·n 0 N AL. s T A T t: t1 ENT s w ... j I c H M A I< E I T p 0 s s I B L E 
TO cnNTROL THE COMPILATION OF INPUT TEXT. 
THE 11 11A CR n 11 0 PT ! O M AK ES I T P 0 SS I '1 LE. F 0 R T HF-: USER T 0 REDUCE 
Tf-lF.' AMl'Jt,JNT oi:: INPIJT TEXT" 

;,lwi,.{ .. 
OF THE $T00IO PARAMETERS THAT CAN BE DONE IN THE STUD: 

CAN BE DONE SYMBOLIC FORM IN THE EMS1 LANGUAGE.THE USER CAN SPECIFY TI 
PR 0 D ll C If.: G SC UR C ES (FR E f:W E hi C Y GEN F. RAT 0 R S , N Cl! SE GENER AT 0 R S) , THE S 0 

(FILTERS, RINGHOOULATORS ANry so ON] AND 
THE THESE AND THE OUTPUT CHANNELSe TD THIS 

TO ALL AMPLIFIERS IN THE STUDIO CAN ADD ENVELOPE 
CIJRVFS AND TO Al..L FRE!JUNCY GENERATORS CURVES,. 

THE USfR HIS INPUT TEXT, THE INFORMATION FROM 
THIS TS TRANSLATED ro $(1 CALLED llSQRTRECOROS" CSEE 11 APP, 3) ON A DISK 
UNIT CALLEO THE 'TFMP' DISK (TEMPORARY DISK UNIT), 
!T'S PnSSIBLE TO iO THF. SOUNDS GENERATED FROM THESE SORTRECORDS 
•.!!rt.: A 'PLAV' CIJM!v·Al\JD • THE SOIJNOS ON THE 'TEMP I [l !SK IS CALlED A 

WHEN THE USER IS SATISFIED WITH A SOUND OBJECT HE CAN 
TRANSFER IT TO ANOTHER DISK UNIT CALLED THE 'MIX' DISK WHICH 
cnNTA!NS THE SORTAECORDS FROM ONE OR MORE SOUND OBJECTS. THf 

ON THE MIX OISK IS A BLOCK._ THIS MAY 
EVENTUALLY BE ON MAGNET!C TAPE (HTJ TOGETHER WITH A MT•'LABELI, 
WHICH IT POSSIALE TO FIND THE BLOCK LATER ON. 

A RLrCK A LOCAL TIME IS SPECIFIED, WICM STARTS WITH ZERO AT THE 
OF A SOUND OAJECT CAN BE TRANSFERRED TO THE 

MIX DISK A LOCAL TIME SPECIFIED I.E. THE SOUND OBJECT IS TO 
START AT THIS TIME RELATIVE THE START OF THE MIX BLOCK START, 
.t:i SO iJ ND Q A J EC T C Ml El E: T R A NSF ERR ED M (1 RE TH A N 0 N C E T 0 THE M I lC 0 I S K 

DIFFERENT LOCAL EACH TIME. 
THI:: EMS1 TEXT NOT BE WRITTEN !f"I T!ME SEQUENCE. 

nRGANISAT!ON OF A PUN 

IJSE OF THE EMS1 SYSTEM CAM ARRANGFn DEPENDING ON 



IT rs INTERACTIVE NON•INTERACT!VE, AND WHETHER IT IS 
0R CORQFCTIVE RUN. 

AN INITI4L IS PERFORMED FIRST TIME THE INPUT TEXT IS 
t: S !: 1-JT rJ TU TH F: CO '1 P II T ER ,. Hi F. P R !JG F.? A M W IL. L PR 0 D Li CF B 0 T H A MAGNET I C 

TAPE ./ITH EMS USED TO PLAY THE PIECE ON THE STUDIO, 
,4 A i;J au T p [ 1 i T E >t T , w H I c H I THE R E: c 0 R D E 0 I Np u T T E x T I T H 
L ! NE NllMPf,RS I NSEi:tTf:;D .. 

DI J 1·H G A L AT F.: R C 0 RR EC T I VE R lJ N THE 0 lJ T PUT TEXT FR 0 M THE PRE V I 0 US RUN 
MAY BE AS INPIJT ANO ADDEO IN AN INTERACTIVE MOOE. 
ALTEqNATIVELY, EDIT UTILITY PROGRAM CAN 8E USED TO INSERT 

THE TEXT IS RECnHPILED. THE LINE NUMBERS ARE USED 
AS POINTS FOR FIND IN THE EDIT PROGRAM,. 

tNTFRACTIVE RUN, TEXT IS TYPED IN AT THE DISPLAY TERMINALCTV) 
POSS!SLY A AND MESSAGES ABOUT ANY FORMAL ERRORS ARE 

R F.: T 11 R i\I F.:t) T fJ TI-ff T F, R i'i ! N A !,,. , !.>J H I C H I S T H E N P L A C i: D I N C 0 R R E C T I V E 0 I) E .. 
HiE USER THEl\J IS FXPECTFD TO CORRf:CT THE ERROR IT IS 
ALSO TO HAVE THE LAST OR ANY SEQUENCE OF SETUPS 
FROM THE PIECE, TO BE PLAYED BACK. 

rw MODE, AN SEWUENCE OF TEXT HAS BEEN PREPARED 
EITHER FIY PUNCHING A PAPER TAPE OFF LINE. OR SY USE OF 

PIP ANO ECJT UTILITY PROGRAMS, TM[ TEXT IS THEN COMPILED AT THE 
COMPUTER BEGINµING TO END, AND ANY ERROR MESSAGES WILL BE LISTED 

OR A TELETYPE. THIS HAS THE ADVANTAGE THAT THE 
EMS TUi:JI 0 r<i EED NOT BE .A VA I LABL E AND THAT THE COMPUTER TI ME USED 
IS CONSIOERABlY THE ERRORS THEN RE CORRECTED BY USE OF 

nR nuRING AN INTERACTIVE, CORRECTIVE RUN, 
lts.!:.i::•.._\o 

A NORMAL WAY TO wnRK INTERACTIVELY COULD Bf TO SPECIFY A SOUNd OBJECT, L'. 
THE RE-:SUl...T, IF NOT SOME OF. THE PARAMETERS, LI§T4N TO 
.UJI) so IJ·'J Ul\!TIL THE snur-.io OBJECT IS SATISFACTORY. THE oa.JECT CAN NbflJ 

A0DED TO THE OBJECTS ON THE MIX PISK WITH A 
IT IS Pn$SIBlE TO TO THE MIX BLOCK WITH A 1 PLAYCMIX)' 

IT IS PnSSIBLE TO OVERWRITE SORTRECOHDS ON THE MIX DISK 
WITH FROM THE 'TEMP' OISK. THE RULE IS: IF rwn 

ARE GIVEN TO SAME DEVICE AT THE SAME LOCAL 
THE LAST WILL BE KEPT AND OTHER(S) TAKEN 
AWAY. A MIX BLOCK IS SATISFACTORY IT CAN BE RECORDED 
ON THE MT AN 'END' COMMAND. NOTE THAT THE COMMANDS PLAY, PLAYCMIX) 
lL10 CODE nN THE MT BUT CODE TO BE PERMANENTLY RECORDED 
I $ p F.: c 0 ;) E 0 ,.j I TH T HE l F.: N 0 I c a MM A ND AND TH us Al.,. w A y s F Ra M THE M lX D I s I< • 
.. E' JECT 



2 l'H:l i A r ! n ": 
2!1>2 5Y1'4fi01..S 

SET 
2.4 

3 CCi1"1<>1i::'."lTS 
.. R CtHlTl:'.XT 

?.7 S'OJTAX 

I 01 SEPARATOR) 

tn,N1+1, ....... OR rl2 OF THF: 
THE BRACKETS 

J t.I 

N, FOR WHICH N1<=N<:N2 

CHAWACTER STRING NOT CONTAINING l OR ( 

UF SINGLE DENOTE THEMSELVES, 
THE RF9T THE CHARACTER STRINGS DENOTE COMPOSITE SYNTACTICAL 

OGJECTS CAN ALWAYS BE FOUND TO THE LEFT OF A •>. 

THF C LABELS, MACROS ) ACCORDING TO 7.3,7.12 AND 7,62 BELOW 
MAY RF: OF Ti-iE PERMANENT SVMRO!..S: 

A AL.L H1 A1'1P APP AT B BEGPl CAL.L CD CHA CL.EAR OELETE END EMV 
RSTEP FF FG FG3 FG6 FG9 FG12 FG15 FG18 FG21 FG24 FS GLIS 

GSTEP IFDEF IFPOS IFUND IFZER IN KEEP LIST LOOK LT MESS MEX MIX 
NOLtST PINK PLAY HEPL REV RM SAVE SKIP STOTIM T TOP TRAPP TRY 

wH!TF 1'H?!TE Z 



DEFINE FOLLOWING CHARACTER SET: 

•> LETTER I I + I " I • I I : I • I , I ; I 
: I C I ) / < I > I # I & I 11 I $ I % I l I ? I 11 I dll I 
C6.RRIAGE ... RP:TUf?N 

THE' 1 f 11 L: T ! AS A CD f, NT S W I TC fi A 111 D T HE F 0 L,J, 0 W ! NG C H AR A C T ER SET 
HAY IN COMMENTS CREE 5 AELOW]: 

l15ED FOR SPECIAL PURPOSES [LIKE 'CONTROL Cl) 
A Rt I G"il:'.il'?ED .. 

CAi.'?RIAGt" MAV BR: IJSf.[l 
A/ AFTER l OR > OR # OR < OR ; 
G/ Ir-JSi!;;'.AD wF ; 

THE F.t!!q TEXT tWt) It-' THE 

) MAY ANVNHEqE BE SEMICOLON 
THE SAME RULES \?PLY FOR THE MACRO END-DELIMITER "• 

• , . 

CAN SE ANYWHERE IN THE EMS1•TEXT AND THE FORMAT 

THf EXIST THE EMS! 
.A!,11'1 ARf'. r.;or FllL!.,. y M.ti,PPEn HJTO THE CC'lNTEXT ... FREE SYNTAX BEL.OW: 

1. LABEL IN A PLAY (7.16) MUST BE EARLIER 
lN A BLOCV (7 41 3) 

2. A NAME C7.t2] MU,T BE EARLIER IN A MACRO DEFINITION 
C7.6) 

3. A FILf MUST BE SAVED BEFORE IT IS CALLED 
l·l I TH 1 c AL. L 1 n R r r o p 1 c 7 ., 7 ) .. 
A VARIARLE DEFINED IN AN ASSIGNMENT IT IS USED IN 
A TERM, COMMAND OR RIGHT HANO PART OF AN 

5. THE VALUfS OF SEC,MS,FRFG,LEVEL ARE AS FOLLOWS: 



Cg16A77 SECONDS 
c:ggqgg 

0<=FRE0<=15999 HERTZ 
nEcIBELS 

R. PERMITTfO cnNNECT!ONS CANl) ARE RESTRICTED 
ACCnRntNG TO THF STATE OF THE STUOIO. TMIS ALSO HOLDS 
FOR SOME OF THE HIGHfR 



2.,7 S V N T A X 

1 .. 01s1 ... PPQf:;i::'Mi ... :;. r c K E t: p TYPE J BLOCK ] Vi-.-. 
2 Rt.OC:K ... > !'I r:;· G T N 8L,!)CK-Pil.R C I MACRO.,,DEF I 

... C(HlM,AMi J ... A E iJ D r BL..C'ICK·PAR I 1 J 
3g •> C LABEL ) 

•> 
cnMMAND I I I CONDITIONAL I MACRO ; I 
I 'f ( T It' i:'. ) C I > C riA I t-J l 1 

6 • n A c R (l .... f J E ""' ,.,, t U1 c: p 0 = ,, r E L E M E 1'! T I T F:: M p ... r. 0 M M A f;l (; I M E x 1 ] 1 .. A II : 

7. ... Cril•1rH.HI ... > C A L L F'ILE I E R A S E FILE I ! N L,!NF:S I 
l Q 0 K LINES I P L A Y PTYPE 
R E P L F!lE I S A V FILE I S K I P LINES I 
T O P FILE I T R A P P 1 I T R V t ( TIME ) I ; l 1 

A. A P P ; I C l E A R TYPE I U E L E T E LIST I K E E P TYPE I 
f'; !::: S S ( T F X T ) I t; ! X [ ( T p1 E ) I : J 1 I 
[ rl O J L I S T 1 I S T 0 i I M ( MS ) I W R I T E LIST 

g .. i: 1-1 A :r. N ... > L. K r r > / :I;'. J L r N K l 0 .. " 
191,. A$!>1 I ... > SYMBOL = ARE' X ; 
11 C(Jl\!f)IT!Ul\ 1 AL •> r CNJ!) ... HEAn COMO-TEXT J 1 ..... < 
12e •> 
13111 'T'P1E ... > [SEC J [, :·,lS l 
14, PTVPE "'> iyPE I ( E'\LOCK•POH!TER C, BLOCK•POINTE:R J J 
159 TYPE C A L l ) I r H I X ) I ; 
Hi,. at,JJCK ... PQH1TER ... > LABEl 
17 .. .... > r SYM80L r, r J ) 
18. LIST ,,._. ( SVMflOt, I'. , SYMBOL J0 ... ,.. ) 
'-9 .. LINK ... :,i. GROUP [ Er.JV ... CHAIN l I POINT 
20 11 AkEX "'> ( ADOP J [ Al!OP PRH1ARV JV!""" 

1. COMr• ... HEAD -> I F ( O E F I N E G I P Q I U N Ii I Z E R l 1 ( SYMBOL ) 
.. Ct1"1lJ,..TEX'I' ... :;. ( El.EMEt-1T J l•A 

?3. L!i'lffi! •> C PDSNU"'l) I 1 
24. ENV .. CHAXM .. > [ [ > J F:NV ... t,,INh J 1-11 

I AMP·TERM I I CD•TERM I CHA•TERM I FF•TERM I 
FG-TERM I I REV•TERM I RM·TfRH I 

2A,. Pk!MARY •> $VMAOL I 
?7,. ADnp + I • 
28. ->TERM c & TERM ]0•/\ 
29. ENV-TERM I GLIS-TERH I I z-TERH I STEP-TERM 
3111, F.XT ... > C ALF ANUM J 3 

.. P!'.'l5NIW •> r DIGIT J 1..,B [ !!! t DIGIT J (il.,.5 l I • t DIGIT J 1-5 
PJV ... ,..> F: f\' V ( LfVE:L, LEVEL, i'iS [, [FORM l [,MS l J ) 

3 ,. G L ! S ... T F: fH" ... > G L I :5 C L F V E L , L. E V E L t S C , C F 0 R M J C , M S J l ) 
34 .. Ai'1 ... TERM ... > A i•1 ( C M2 J [ , ENTRY t , J J ) 
:rn .. )\p,p..,"rt;:PM ... > t l [,LEVEL J ' 
36. AT.,,TEFH•1 ... >AT ( [ M4] [,LEVEL J ) 

C!J ... TE'.Rf'tl ... :> C D C t l C , [ M4 l [ , LEVE:L l 1 ) 
38 .. Cb·Ji,\,,.TfPh .. :i- C H A C r r.44 1 [ , 1..EVEL J ) 
3:1 .. FF ... ""> F f' ( l M2 J [ r [ FCNR l [ , LEVEL J l ) 
40,. F"G ... TEF;M •> F G C t Fr.t··iR J ( , FREO [ , LEVEL t , WAVE' J J l ) 
41R •> N G C [ 1 J C , LEVEL t , COLOUR [ , COLOUR l l J J 
42,, Rr::,v ... TtRf"l ... > R E V C f, 1'14 J [ , C , LEVf:.L J l ) 
4 3 .. P M ... T E Ft M ... > R M C [ 013 l t , E N T R Y [ L fE V E I., l l ) 
44,. REVTIM "'> SYHROL I 1.,,.Hi J 
45. "> F S I G POINTNA 
4 6 " LE v E L ... > r p rn f! A R y I D !., D [ AD 0 p p R I M AR y l 
478 SEC I 



411,. MS.,..> r I c .. 99999 J 
49,. FPF'1:1! ... > [ FREQSYM I 0 L D [ ADOP FREQSYM l l 

FGMM .. > SYMBOL I .. g.; 
•> I 1 I 2 

5i2 .. :13 ... > M2 I 3 
53 .. n.a -> M3 I 4 
54.,. 1'15 •> M4 I 5 
!'55. FCNR ... > I 1,..:?fa J 1 r > r SYM60l I 1 ... 28 J 1 J 
55., FGNrl ... > [ SYM80L / 1 ... 24 l 1 [ > ( SVMHOL I 1""24 J 1 l 
:57., E;NTRY "'> [ A I B l 

FREQSVM ... > I 
5911 ... > r. H I T EI p I i'J K J 

WAVE I 0"7 
61. PCJNTNA •> 3 I I I 1 2 I 1 ti I 1 I 2 1 I 2 4 
62 • SYMBOL .. ;:i. l fTTEP I t ALF AMUM J 0•5 
{;3 .. ALFANl)M •> l.ETTF.:R I orc.;rr 
64. LETTER n> A I B I C I D I I F I G I H I I I J I K I L I M I 

N I O I ? I CJ I R I S I T I IJ I V I I X I If I Z 
DI"IT s> 0 I 1 I 2 I 3 I 4 I 5 I 6 I 7 I 8 I 9 

6i,'hi., i .. Tf,R!•·1 ... > T ( t<1S ) 
67., :z ... Tt:;:Rt·• "'> Z 
6!L, srr::P-TEPM ... > [ F=: I G J 1 s T E p ( MS ) 

NOT!". TO i.,9: 
A ENDS WTTH A 

.,EJECT 
IF THE LAST CHARACTER NOT !5 A ). 



EXPLANATION CF THE EMS1 LANGUAGE 

3 .. t 1)EflNIT!uivS 
VALUES CAN eE OF TYPES: OR FRACTIONAL. AN IS 
4 NUMBfR OEC!MALS, A FRACTIONAL A NUMSER WITH AN INTEGER 

t1 CECJM/..L pnp 1i MHJ A DECIMAL FRACTION. 
MAY CONTAIN ONf TO FIVf A REAL MAY CONTAIN 

TO DIGITS SOTH BEFORE THE POINT ANO AFTER IT. 
EX" Itl'FCG!;::RS: 1 ./.\,!P 16<.iwv· 80.25 40,.5 

ARf TO SPECIFY Q0ARTER OF DECIBtLS, THEREFORE THE 
FRACTIONll PART IS ALWAYS ROUNDED Tn THE NEAREST QUARTER INTEGER. 

1.20235 qE ROUNDED TO 1,25 
1.1 RE ROUNDEn TO 1.A 

A CnNTA!NS 0ajE TO SIX CHARACTERS 
THF LETTERS A TROUGH Z 
TME DIGITS TROUGH A 

THE FJRST OF A SYMBOL MUST BE 
EX. LEGAL SYHBOLS: DB 

ILLEGAL .AB 

FROM FOLLOWING SET: 

A L.C:TitR 

*SYl1 

THE FMSl LANGUAGE USES A SET OF SYMBOLS WHICH HAVE A SPECIAL 
TC THF EMS1 SYSTEM. THESE SVMROLS ARE DEFINEn BV THE EMS1 

WHEN THE SYSTEM IS LDAOEO AND CAN NOT BE CHANGED DR USED FOR 
PURPOSES THAN IS DESCRIBED IN THIS MANUAL. 

A CQMPLETE LI$TING OF THE SYMaOLS IS FOUND IN APP. 2 
THE MEANTNG OF Tfif SYMBOLS ARE DISCUSSED IN CHAPTERS 4 .. s .. 

IT !S TO At.SIGN A NUMBER TO P. SYMFIOL. IN THE: FOl..LOWING WAY: 
EX. THE SYMBOL 'SYM' THE VALUf. 20 

t>JR!TE: SYM=2!f 
GIVE THE SYMBOL 'DB' THE VALUf 50.75 
WRITE: DB:::5ffl.,.75 

SYMeDLS WITH ASSIGNED VALUES ARE CALLED VARIABLES. VARIABLES MAY BE 
USED ANYWHERE IN THE TEXT INSTEAD OF NUMBER. 

EX. THE LINES WILL PRODUCE THE SAME RESULT: 
FGC1, 1) 

VARIABLE CHANGED FROM ONE VALUE TD ANOTHER ANYHENE IN THE TEXT. 
A VARIAQLE IS ASSIGNED IN THE FOLLOWING WAY IT IS NOT 

POSSIRLE TO CHANGE. 
;:: x • s v t·h:: = 2 

IF EOUAL SIGNS ARE USED INSTEAD OF ONE A VARIASLE WILL SE 
MARKf!J PE"RMANENT, M•JD ANY FURTHER ATTEt-JPT TO fl100IFV IT BE 
NOTFD AS AN ERRQR. 

EX " l\l R:: 1 "1; FR== 4 4 tH F G C N R , FR , 10 f.i', 2) N R = 111 F G U1 R, FR, 2) 
IS FIRST ASSIGNED TO '10' 80 FIRST TIME •NRI IS USED IT 

THE VALUE AUT THEN VALUE OF NR IS CHANGED TO '11 1 

B1 THAT THENEAFTER THE OF INRI IS '11' UNTIL IT IS 
AGAIN. A STATEMENT LIKf: WOULD HAVE NO EFFECT 
'FR' CANNOT BE CHANGeD IN TNIS 

3.4 ARITHMETIC EXPRESSIONS 



TO ThF POSSIBILITY TU ASSIGN A VALUE ,WHICH IS A SINGLE 
TO A SYM!'.1CL IT IS ALSO POSSifJLE Tn ASSIGN A VALUE WHICH IS THE 

i;:;:,suLT OF A!·I ARITHMETIC EXPRESSION., THE VALIJES MAY BE NUMBERS AND 
N!XFO .. THE ARE: + • • AND I. 
EX. VAl=10+V1+Va-v3 
Tf-IIS GIVFS 'VAL' THE VALUt: '1v;t IN THIS CASE. 
t:X., 
THIS ADDS '1' TO THE VALUE nF NR. NOTE THAT THE VALUE OF 'NR' 
IS NOT CHANGEr THE WHOLE IS EVALUATED. 

AN ERROQ OCCURS IF A VARIABLE TO THE RIGHT OF THE EQUAL SIGN 
IS DEF!NEn IN THE TEXT. 
THE VARIABLES TO THE OF EQUAL SIGN REMAIN UNCHANGEn DURING 
THE EVALUATinN OF EXPRESSION. 
A SYMBOL WILL GET TME SAME VALUETYPE AS THE FIRST VALUE TC THE RIGHT 
OF THE EQUAL 

E:X. SYM=1!7:,.f!5+5 
'SVMI WILL RE A FRACTIONAL 

EX. SYM1::5+1!ll.25 
8YM1 WILL BE AN INTEGER V-R!ABLE. 

EX SVH2::VAR +17•NR 
THE VARIRLE !SVM2' WILL Bf OF THE SAME TVPE AS 1 VAR' 

TiiE'. I'' AX H:UM MAGN ! TllDE OF AN H.ITEGE'.R IS 131 "'71 AND OF A FR ACT I ON AL 32757,.: 

OF A TEXTSTRING TO A SYMBOL 

A WAY re REDUCE THE OF TfXT IS TO USE THE STRING 
FEATURE. AN ASSIGNMENT IS noNE !N THE FOLLOWING WAY: 

EX. SOUND:"FG(1,FREQ,,2)>CHA[1,100)" 
THE WITHIN THE TWO " IS ASSIGNEO TO THE SYMBOL 'SOUNDI 
WHENEVfR THE SYHBOL ISOUNOl IS FOUND IN THE INPUT TEXT 
THE ASSIGNE0 IS COPIED AND COMPILED. 

THE TEXT rAY CONSIST OF HnRE THAN ONE LINE. 
A TO WHICH A TEXT STRING IS ASSIGNED IS CALLED A 1MACR01 

THE MACRO IS DISCU9SED IN DETAIL IN CHAPTER 8. 

I 3"' 6 Cf1MMENTS 

MAY APPEAR ANYWHERE IN THE TEXT ENCLOSED IN QUOTES ( ' ). 
THE ONLY THING THAT IS DONE ABOUT COHMENTS IS THAT THEY ARE TRANSFERRED 
Tn THE OUTPUT TEXT BUT THE COMPIL,TION IS NOT 

A STARTING IN POSITION 1 OF A LINE WILL BE 
TOTALLY IGN!JRE:u,. 

F:X,. 'THIS IS A COMMENT' 

3.,7 

DELIMITERS ARE SPECIAL CHARACTERS USED TO SEPARATE VARIAaLES ,NUMBERS 
ANO DTHFR IN THE TEXT., THEY ARE LISTED IN APP. 3 

AND TABS MAY BE INSERTED ANYWHERE TO INCREASE 
READARILITV BUT THEY ARE LlKE COMMENTS .. 
THE FUNCTION OF THE OTHER DELIMITfRS ARE DISCUSSEn IN THE FOLLOWING 
CHAPTERS,. 

3 .. R AND TERMS 



A i'li EL E:'. ME i'l i I S A M 11M6 E'. R 0 R S Y MA 0 l. ( N 0 T C 0 MME'. N T 0 R 8 L A N K S 0 R T A 8 S ) 
TWO 

AN Bf AN ELEMENT IF THERE IS NUMBER OR SYMBOL 
8[LIHITERS. 

FIRST FG, SEcm•o ELEMENT: 1'iR, Ti"l I RO ELEMENT : EMPT y 
A SYMBOL ITS PARAMETERS IS CALLED A 

FGC1) 
A TERM MUST BE WRITTEN ON LINE ONLY. 

3,. o OllTPUT TEXi 

THE 0 IJT p u T T E x T c I') N s I s T s 0 F T HE p u T T Ex T , r: RR 0 R c 0 R RE c T I 0 N s c s Ee 3 • 5 ) , 
At•JI) M.A CR t1 E: X P A H S I Ll N S ( S EE C HA P T ER 8 ) A N 0 L. X N E NU M F3 ER I I\.! G ,. 
TME NUMBER FORhAT IS THE FOLLOWING: 

POS CDNTE/\iiS 
1 
2•6 LINE 
7 
8 RLP.JK 

EX. INPUT TEXT: 
OUTPUT TEXT: 'PA005' F&(NR,F440,DS,WAVEF)> 

IF IS RUN IN MODE CAN BE CORRECTED 
IN THE WAY: 

TEXT: 
THE SYMBOL IFRI IS NOT 

ERROR FGrN,FR ' 
SYMBOL NOT DEFINED 

THE OF THE FIRST LINE 'FG 1 UENOTES FROM WHERE THE CORRECTION 
8HOULn BE TYPED IN, AND THE END 1 FR1 WHERE THE ERROR WAS 
OISrnVEHE0. FINALLY ,, I THAT AFTFR THE CORRECTION HAS BEEN 
ACCEPTED. IS RESUMED AFTER THE RIGHT PARANTHESIS 
;..J!TH 1 :>R:1(1tA 1 1f:.lrf:)I., 

THE fRROR MESSAGE A I IS PRINTED OUT TO TELL THE USER THAT 
HE IS IN MODE. USER MAY INSERT CHANGES INSTEAD OF THE 
THE ERRONEOUS TERM, 

USER 
THE EMS1 IS l .IT IS NOW POSSIBLE TO INSERT 
HORE "R AODITIOMS TO THE INPUT TEXT. TO RETURN 

CORRECTION MODE MAKE A CARRIAGE RETURN ALONE. THE INPUT WILL NOW 
THE CHARACTER AFTER THE ERRONEOUS TERM, IN THIS 

iHr.: THF,,. RF:SULT!NG f'.'IUTPUT TEXT FROM THIS CORRECTION: 
'0!!'Hi'01' 

.EJECT 
>RM(l,A,100) 



QF LT AND nEVICE TERMS 

LT LOCAL 

LT TF'RM !S OF Fl"lfH1 

T UH:C, 

SPC TIME IN SECONDS FOR LOCAL TIME, 
M5 TlMF IN FOR LOCAL TIHF 

IF ONLY ONE IS GtVEN MILLISECONns !8 ASSUMEO. 

EXAMPLFS 

l..Tr1,1!li"!:?) 
LTC2,) 
L,T(50t-n 

!LOCAL TIME 1 SEC. MS= 2 SEC.I 
'LOCAL TIME 2 SEC.' 
'LOCAL TIME 501 MS' 

FG 

FG•Tf IS OF FORM 

FG(NR,FAfQ,INTENS,WAVEF) WHERE 
NR FRfQUENCV NUMBER 
FR E (J FR E r.;i U ENC '{ (1 '"' 1 5 9 9 9 ) 
!NTnrn AMPLITUDE !N \18 (V'!•12U!) 
WAVEF WAVEFORM 

MOR( THAN ONE lfGI HAY BE GIVEN VALUES IN THE SAME 
FG TERf>l., 

FG(NR1>NR2,FREQ,TNTENA,WAVEF) WHERE 

NR1,NR2 FREr.JUF.:NCY GEN., NR Cl-24) 
NR1 .,LF.,. NR!? 
ALL PARAMETERS EXCEPT SOUND NUMBER BE 
OMITTED IF THE GENERATOR NR HAS BEEN USED 
EARL!EF' IN THE PIECE. 
AN OMITTED GET THE VALUE USED AT THE 
LATEST CALL FnR THAT GENERATOR 

FG(!,4Atf',81!1,2) 
F'G(2,550,f!fil,3) 

HERE SOUND GENERATOk ONE WILL 
STILL FREQUENCY HERTZ 

NA, FREQ ANO w&yFF MUST BE INTEGERS WHILE INTENS 
COULn BE INTEGER OR FRACTIONAL 



THE OF Hl If'tTENS MAV NOT f-XCEE::O 5 11 

THE f RACTIDNAL PAPT WILL BE CONVERTED TO THE 
QUAQTER nEtIBEL VALUE 

ALL snUNO INTENSITY WILL BE SET TO ZFRO 
EVEkY TIME A 'NEXT' IS 
THIS COULD Bf BY USING THE 'DITTO' TERM 

NG NOISE GfNERATOR 

t·JR tJUMBER OF NrJISE GENERATOR (llNl.,V 1 IS PuSSIBl.E AT PRESENT) 
INTFNS AMPLITUOF DB 
COL1,COL2 NOISE COLOUR (WHITE OR PINK) 

PARAMETERS MAY OMITTEO IF THE NGeTERM IS USED 
IN THE PIECE 

IF THE COLOUR IS THE NOISE COLOUR wILL REMAIN 
Thf SAME AS BEFORE IF THE INTENSITY IS OMITTED 
ONLY THE COLOUR WILL BE AFFECTED 
IF PARAMETERS ARE OMITTED THE TERM WILL CAUSE 
NO IF IT IS NOT PRECEEDED OA surcEDED 
RV '>' OR •tt! 

l':!.H.1,CN.2 MUST Tft.KE ·VALUE WHITE OR PINK 
INTENS HAY BE INTEGER OR REAL 

NG(l,,PINK) 

THE NUMBER OF IN THE INTENSITY MAV NOT EXCEEn 
THE FRACTIONAl PART WILL BE CONVERTED TO THE NEAREST 

DECIBEL VALUE 

Nt')TE 
IF THf NOISE BE SET TO BOTH WHITE 
AND P!i\ 11<\ NOISF. THIS MllST BE DOf\.JE THE EX•TERM 
THE USE UF NG•TEAM COLOUR WHITF WILL 

THE PINK ANO VICE VERSA 

FF FILTER UNITS 

WHERE 
F'IL TER NUMBER (1•2) 

FCH FILTER CHANNEL C1•2B) 
H1TENS AMP l I TLIFJE IN DA ( 0• 120) 



,-,HJF:'t THAN ONE CHANNEi. MAY 6E GIVE'.t>l VALUES IN THE $AME 
'FF' 

WHERE 

FCH1,FCH2 FILTER CHANNEL NR C'•28) 
FCH 1 •LE:" FCH2 

ALL MAY nMITTED IF THE FI!-TER TERM 
HAS EH: ft,l U S F D E A R L I ER I M THE P I EC E 
IF THE IS OMITTED FNR WILL TAKE 
THE SAME VALUE AS THE LAST Ff·TEPM 
!F THE CHANNEi- N!JMF<ER IS OMITTED F'CH TAKE 

SAME VALUE AS IN THE LAST (REGARDLESS OF 
FILTF'.Fi 
IF THE IN OMITTED THE WILL CAUSE 
NO rN THE FILTER HUT COULD CAUSE A CONNECTION 
OR IF IT IS PRECEEDED OR 
RY '>' ni:; ltfl 

AND FCH MUST BE INTEGERS WHILE INTENS 
COULD BE 0R RFAL 

EXAMPLE 

FFC1d3,flM 
FF (1, i'1,S1i1.5) 

THE NUMBER OF IN INTENS MAY NOT EXCEED 
THE FPACTIONAL PART WILL BE CONVERTEO TO 
NEAREST VALUE 

REV UNITS 

IS OF 

REVCRU,RTIM,!NTENS] WHERE 
R I i F: V E R 8 ER AT I NJ U T (1 ... 2 ) 

REVERAFRAT!ON TIME (1•15) APPROX. RTIM*M.35 SEC. 
INTEµs AMPl!TUDE JN DB 

ALL PARAMETERS MAY 8E OMITTED IF THF REVFRBERATION TERM 
I-I.AS USED EARLIER IN THE PIECE: 
IF THE UNIT IS OMITTED RU WILL T'KE 
THE SAME AS IN THE LAST REV•TERM 
IF THE TIME IS OMITTEn RTIM WILL TAKE 
THE SAME VALUE AS IN THE LAST (REGARDLESS OF 
REVFRBERATION 
IF THE INTENSITY IS OMITTED THE TERM WILL CAUSE NO 

ON THE REVERBERATION UNIT AUT COULD CAUSE A 
OR OISCONNF.CTION IF THE TERM !S 

O'R succr:;:r::DEIJ BY'>' OR !*'ii 

RU AN" RT!H BF INTEGERS WHILE lNTENS BE 
I NTEr.ER OR Ml E AL 



FiEV(1,11i',R!t) 
REVC2,,7v:J.fi) 

Rrl HING 

WHERE 
NR P.HJG tH,DULATOR UNIT NUMBER (1 ... 3) 
ENTRY ENTRY CA DR B] 

nR 

ALL flAY OMITTED IF THE RIMGMODULATOR TERM 
HtdS BF.F.:N IJSED EARLIER Hi THE PIECE 
IF THE RlNG NUM6ER IS OMITTED NR 
TAKE THE VALUF AS IN THE LAST 
IF THE. RING MODUl,.A'T'OR ENTRY IS Ofl'IIT'T'El"l ENTRY l-4ILL 
TAKE THE AS IN THE LAST RM·TERM 
CREGAROLESS OF UNIT) 
Ir THE INTHISITY !$ t'H1!TTED iHE TERM CAUSE NO 
OPERATION ON THE RINGMODULATnR UNIT IN QUESTION 
BUT COULD CAUSE A CONNECTION QR DISCONNECTION IF IT IS 

nR SUCCEEDED BV '>' OR 'M' 
NR sE INieGER 

HUST VALUE 1 A1 OR 181 
JNTENS MAY BE INTEGER OR REAL 

FH1 C1, A, 
Rf1(2,F3,75,.75V:) 

THf nF Df.C!MALS IN THE INTENSITY MAY NOT EXCEED 5 
THE rRACTIONAL PART WILL iO THf. NEAREST 

Or 

AH AMPLITUDE 

IS OF FORM 

AM(NR,ENTPY,INTENS) WHERE 
NR AMPLITUDE MODULATOR NUMBER (1•2) 
E'.MH-V E'.NTRV CA DR A) 

IN DR 

ALL MAY BE OMITTED IF AMPLITUDE MODULATOR TERM 
HAS USFD EARLtER IN THE PIECE 
!F THE AMPL.IiUDE MODULATOR NUMBER IS nMITTEn NR 
TAKE THE VALUF AS IN THE LAST AM•TERM 
IF THf AMPLITUDE ENTRY IS OM!TTfD ENTRY 
W!L,!., Tt\Kf THE SAME VAUJF. AS IN THE l-AST AM•TERtil 
CREGARnLESS OF 4MPLITUDE MODULATOR NUMBER] 
IF THE IS THE TERM WILL CAUSE NO 

THE IN QUESTION 
RUT COULD CAUSE A CONNECTION OR DISCONNECTION IF THE 



TERr IS PRECEDED UR SUCCEEDEO BY '>' OR 1#1 

NR 1'1 1ST H.'.TEGFP 
ENTRY kU5T TAKE 11 1 OR '8' 
INTENS MAY RE OR PEAL 

A f', 0 , ff. , f\ C': ) 

NUMBER OF Iti THE INTENSlTY MAY NOT EXCEED 5 
THE PART OF THE INTENSITY WILL BE CONVERTED 
TO 1HE GUlRTEP DECIBEL. 

AHP TERM IS OF FDQM 

NR AMPLIFIER NLIMAER (1 OR 2) 
Hi TE N S A M P L I T t J(J E :tt,1 DB U1,., 1 2 V: ) 

AMP(1,1£ilii) 
AMP(2,8t'1.,5) 

CD OISTRIRUTnRS 

CD !S nF FORM 

WHERE 
NR 'C"' NUMREA (AT PRESENT 1 IS POSSIBLE) 
CHNR NR 

!N 

THE 'OLD' SYMBOL 

DLD, OLD+VALUE, OLD•VALUE MAY BE USED JNSTEAD OF NORMAL 
FREQUENCY DR AMPLITUDE VALU£S .. THE VALUE OF 1 DLD 1 IS SET 

THE TO THE LAST VALUE CF THE REFERRED 
PAR .. 

LTC5) 

IN THIS CASE THE OLD VALUE WILL BE FOR THE 
FR!QUFNCY AND 60 FOR THE AMPLITUDE AT TIME SEC, 

AND DISCONNECTIONS 



TO A TO DEVICES IN THE STUDIO 
WFJTC THE QELTMITFR > [ff) TME DEVICE 

ARE SOME SPECIAL FOR CONNECTION POINTS 
FG3,FG6 ETC [SEE APP. 1]. THESE MAY BF USFD INSTEAD OF DEVICE TERMS 
TO 

EXAMPLE 

FG3>FG6>FG9>FG12 

DEVIrE CHAINS 

A DEVICE CONTAINS OEVICE TfRMS WITH THE & BETWEEN 
EACH TERM. 

A DEVICE CHAIN MAY SE TO ANOTHER DEVICE CHAIN OR TERM. 

THIS IS EWUJVALENT TO WRITING: 

FG(1)>CHA(2) 



ENV·TEPM IS OF FORM 

STAµT IN ne 
AMP2 END INTENSITY IN DB 
T TJPE IN MILLIAECONDS 
TYPt (•9 • 9) 
STEP STFP IN MILLISECONDS 
JF 'STFP' IS OMITTFD THE ENV STfP HE THAT IN 
1 fFITFP' .. CSF;:E 5EUlLi1) 

THE OF THE ASSOCIATED AMPLIFIER WIL.L 
BE FROM AHP1 DB TO AMP2 DB T MILLISECONDS., 
THE HAY !NTENS1TV IS VARIED IS BV TYPE 
WHICH SPftIFIES OUT OF 19 WAYS. 

VARIATION 
•9 < TYPE c 0 CQNCAVE VARIATION 

< TYPE < 9 CONVEX VARIATION 
EXACT OF THF. VARTATTON IS FOUND IN APPENDIX 5, 

EXAMPl_F:'S 

T TERM IS OF FORM 

T CTH"E) lilHERE 

IN MILLISECONDS 

TCTIMF) IS EQUIVALENT TO: ENV(OLD,OLG,TIME)>Z 

Z Z TEPl>'i 
IS C"F FOr.M 

Z !S EDUlVALENT Tn: 

STEP OF VARIATION 
!STfP•TERM IS OF FORM 

ESTF P (T) 

T TIMF IN 
IF ESTfP Nnl SPeCIFIED BY USER,ESTEP BE SET TO 1, 

FUNCTION OF ESTEP IS BEST EXPLAINFD BY EXAMPLES 



ESTEP(2) 
F:STEP(35) 

FNVEL8PE ON 1 wITM START 90 DB, 
END INTENSITY C9,TIME 20 AND 
TypF (LINE•R 
A) ESTEP=! CIF NOT SPECIFIED WILL BE ESTEP=1l 

HH:: IM"!"t;NSJTV OF SO!INDGENERATOR 1 WILL 8E CHANGED 
IN STFPS "F 1/2 OB,EACH STEP UNCHANGED 
FOR 1 {ESTEP) MILLISECOND ANO THERE WILL SE 20 
STl?PS Gr:NfRATED., 

h) ESTEP:::2 
THE INTENSITY OF SOUNnGENfRATnR 1 WILL BE CHANGED 
IN STEPS OF 1 DB, EACH STEP WILL REMAIN UNCHANGED 
FOR 2 (ESTEP) MILLISECONDS AND THERE WILL BE 10 
STEPS GE'NfRATFn. 

VALUE OF ESTEP ALSO AFFECTS OTHER TIMES IN THE 
SPECIFICATION IN THAT THE TIMES MUST ALL 

St. f0llfl.l,. TO r'IR GRf/ITER THAN ESTEP Ai'il'.) THAT THE NUMBER OF 
INTENSITY GENERATED BY AN ENV•TERM ,T/ESTEP, 
IS CALCULATED IN INTEGER ARITHMETIC. 
THE B !'?: R 0 F H! i N S I T Y C H A MG ES ER AT ED B Y 0 N fE V • T ER M 
( T I ESTEP ) t--1 U S T e E G i? EATER Tti AN 0 ,. 
THE FSTEP•TERM BE WRITTEN AT ANY IN THE 

,IF OMITTED ESTEP IS SET TO 

F.: VE.LU P F .. C HA I 

AN fNVELQPE CHAIN CONSISTS nf ENV,T ANO l TERMS OPTIONALLY 
SEPARATEG BY THE nfLIM!TER >,. THE CHAIN IS TERMINATED 

A ENVELOPf TERM OR A f 

F: V ( 5 if' , 1 k: C'l , ' v; r:P , 1 ) >EH V C 1 f'1 , B 0 , l 0 ) > T ( 1 V: r1 kl ) 

AN CAN BE CONNECTED TO A SINGLE DEVICE 
Ok A GROUP 0F DEVICES BV CONNECTING THE TO 
A TERM RESP. A CHAIN, 

IT IS POASJRLE TO CONNECT A TERM OR DEVICE CHAIN TO BOTH 
ENV• CHAIN AND ANOTHER DEVICE CHAIN. 

NOTE THAT DfLIMITER > HAS THE MEANING: "CONMECT THE DEVICE 



CGR IF JT IS WRITTEN BEFORE A DEVICE TERM. 
THE > BEFCRE ENV TERMS MAY BE OMITTED, 

DESCRIPTION 

GL.!S TfRM IS OF FORM 

START FREt.JUENCY IN HZ (1 ... 15f-Hi9) 
FRFQUfNrv IN HZ [1•15999, 

OF GUHATION IN MS. 
GLISSANDO TYPE (•9 TD •9) 
GL!SSAf'J['.'.'0 FITEP' 

FRE'Q1 

TPiE 
TYPE. 
STEP 
CSE"f. PfSCRIPTION nF STEP ENV TERM) 

ATEP OF VARIATION GLIS TERMS 

GSTEP TERM !S CF 

T TIME OF IN MS. 
CSEE DESCRJPTION nF 

THE GLISSANUO CHAIN IS CONSTRUCTED IN THE SAME WAY AS THE 
ENVELC•PE CHA H'" 

!NV TFPMS CAN BE MIXED IN THF SAME CHAIN SO THAT A 
AND CAN RE CONNECTED TO ONE OR 

MORE:. bEVICE:.S. 

EXAMPLE 

THE lAST EXAMPLE THE TERM WILL HAVE NO EFFECT ON 
CHA iEi:M,. 

!N THIS CASE CERTAIN FG:S CAN 
SE "ILLEGAL 

PROGFlAN. 

ME CONNECTED TO RM(1,A), THE ERROR PRI 
RUT THE LEGAL CONNECTIONS ARE BY 

tire 

ERROR THf FIRST LINE WILL NOT BE DETECTED BY THE PROGR•M UNTIL THE 



.EJECT 

FIRST SYMBOL OON THE SECOND LINE IS READ,. THE SYMSDL IS NOT A & AND THUS 
2 QN FIRST LINE IS ENDED AND THE PROGRAM STARTS TO 

THE TWO DEVICE ERRORS ARE DETECTED AND AS USUAL A SCAN 
1S t-"h.f'lf, WHICH n; THIS CASE STOPS AT THE ) ,. ERROR PRINTOUT: 

F G r ' 142 r;, B 1 ILLEGAL (MIS•)CONNECTION 
@>.lb 

I T r·! 0 u L i) rl A v E BE EN 6 ET T F. R T 0 END TH E F I R s T L I E w I TH A , w H I c H s I G N AL s E' 
OF DFV I C':E. A H 1 Af·H1 THE ERROR PR I t,1TOUT tlJQIJl,.,D !olAVf.: COME AFTER THE FIRST L: 

L1ME 



6.2 BASIC RECORD FILE OPERATIONS 
€'. 3 SORT RE'CORO FILI: conM.4NOS 
6.A TEXT RECORD FILE COMMANDS 
fi.5 COMMANDS 

TEMPORARY COMMANDS 

TfHP = FILE FllR ST0R!NG THF OF THE TEMPQAARILV STUDIED 
SOUND OBJECT 

TEXT :: FILE FOR STORING THF TEXT DF DITTO 

ACC = FILE FOR RTQR!NG THF SORT•REC0ROS nF THE CURRENT BLOCK 
(ACCUMULATED SOUf\11) ORJE:CTS) 

TACC :: OUTPUT MEDIUM FOR $TORit<.JG THE TEXT OF U!TTO 

AUX = AUXILIARY FILE FOR STnRING A TEMPnRARV MERGE OF TEMP AND ACC 

= DIGITAL MAGNETIC TAPe 

6.2 BASIC SORT RECORD OPERATIONS 

OFER AT ION 
CNDT cntviMAN!)) 

FLAY 

THE FILE IR CLEARED, I. E, THE FILE POINTER IS RESET 
TO THE OF THE FILE THE OLD POINTER IS 
SAVED FOR USE IN KEEP 

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

THE RECOPDS IN THE FILE ARE ACCORDING TO TIME 
AND RECOR') iYPE 

SOATFO ARE MERGED INTO ONE FILE 

THE ARE TRANSLATED TO AND 
REcnRoED ON MT STARTING FROM THE CURRENT MT BLOCK 
POI,.,,lTf-R ('4') 

AT LEAST ONE BLOCK IS PLAYED IN THE STUDIO (*) 

C•l THE MT BLOCK POINTER IS LEFT !N THE NEW POSITION 



1;;t,nt'.'.Al, T!r".E r:; Cl"ILH,liED FROM THE START OF THE FIRST F3L,ClCK. 
13LOCK 'T'ItiE IS COUNTED FROM THE START OF THE CuRRENT 8LOCK,. 
LUCAL xs FNOM THE OF THE CURRENT OBJECT (IN TEMP). 

THE FOR ALL THE TIME IS <SEC> C , <MS> J • 

THE LAST ENVELOPE COR GLISSANDO) IN THE SORTED TEMP AND ACC STOPS 
AT BLOCK TIMER <ENn> AND THE GLOBAL TIME cBLUCKENO> RESPECTIVELY. 

IS AN ESTIMATE OF THE NUMBER OF TERMS THAT MAY BE 
AUUEO TO THE CURRENT BLOCK. 

CLEAP TEMP !S CLEARED 
2. TEXT IS 

CL.l:Af:.' \ MI:.' ) 1,. ACC IS 
2. TACC IS ERASEO CONLY !F FILE,SEE 

C:LE'AR C ALL ) = CLEAR & ( MIX ) 

KEEP 1. TEMP IS KEPT 
2 .. TEXT IS KEPT 

KEEP ( M!X ) ACC IS KEPT 

HIX C C <START> ' l 

APP 

t:MD 

1 .. TEMP IS SORTEI' 
2. TEMP ANO ACC ARE MERGED INTO ACC ( VIA AUX ) 

ALL ENTRIES FROM TEMP ARE SORTED ACCORDING TO 
THE BLOCK <START>+<LOCAL TIME>. 

3. 
#1., 
5. 

1"' 

3. 
4,. 

IF <START> IS NOT GIVEN, <START>=0 IS 
TEMP IS CL.EAREO 
TEXT IS ACCUMULATED rn TACC 
TEXT IS CLEARED 

APPEND OBJECT. EQUIVALENT TO 
MIX C <END OF PRECEDING DSJECT> ) 

ACC IS RECORO!O AS A BLOCK STARTING FROM THE 
END OF THE PRECEDING BkOCK (<8LOCKEND>)., 
ACC AND TEMP ARE CLEARED 
TEXT IS Cl,.EAREO 
rF IS A 
THE FILE <LABEL> SRC IS CLOSED. 
WARNING IF 56 ARE WRITTFN. 

1. TEMP IS SORTEU 
TEMP IS 

3. TEMP IS 



PLAY ( M!X ) l. ACC IS RECORDED 
2,, ACC IS PLAYE!J 

PLAY C <LABEL1> l ) 
1 .. THE BLOCK IS PLAYED. 

C THE 3LOCKS TO AND INCLUSIVE THE BLOCK 
ARE PLAYED. J 

P!,..AY ( ALL ) AU. THE RECORDED 61..0CKS ARE PLAYED 
INCLUSIVE THE BLOCK 

TRY C ( j J 1 .. TEMP IS SORTED 

TRAPP 

2. TEMP 4NO ACC ARE MERGED ALIX 
ALL FROM TEMP ARE SORTEO ACCORDING 
TO THE BLOCK TIME <START>+<LOCAL TIME>. 
IF <START> IS NOT <START>=0 IS ASSUMED. 

3. AUX IS RECORDED 
4. AUX IS PLAYED 

TRY TO APPEND AN OBJECT.EQUIVALENT TD 
TRY ( OF PRECEDING OBJECT>). 

THE OR TRY ARE GIVEN, THE MESSAGE 

lS TRANSMITTF.D Tl"l llNITS 3 ANO 4, <OF!JECT NUMBER> IS 
THE OHJECT NUMBER THE BLOCK IN OROER OF APPEARANCE AND 
<START> <END> ARE BLOCK TIMES. 

HHFN THE COMMANDS OR PLAY (MIX) ARE THE MESSAGE 
1 cLAREL>,cBLOCKSTART>,<BLOCKEND>,<TERM•REST>1 

IS TRANSMITTED TO UNITS 3 AND 4, WHERE <8LOCKATART> AND <BLOCKEND> 
APE GLOBAL TIMES. 

fHE DENOTES 4 STRING VARIABLE. N DENOTF.$ 
AN INTEGER. IF <EXT> IS NOT THE 
1 SAC 1 IS 

OPERATIONS 

Tt:lP C <r NAi.JE> t , <EXT> SET LINE IN FILE <FNAME> <EXT> 
TO THE FIRST OF iHE FILE. USE IN 

IN C C hJ ) J 

SKIP TEAMS TO GET FROM THE FILE, 

READ N LINES FROM THE FILE WHOSE NAME 
WAS GIVEN IN THE PREVIOUS TOP TERMe THE 
LINE POINTER IS MOVED N LINES FORWARD IN 
THE FILE. IF N IS NOT GIVEN, N=1 IS ASSUMED 



SKIP [ r N ) J MOVE THE LINE POINTER N LINES FORWARD IN THE 
FILE WHOSE NAME WAS GIVEN IN THE PREVIOUS 
TOP TERM. IF N IS NnT GIVEN, N:1 IS ASSUMED 

LOOV C ( N ) J READ N LINES THE FILE WHOSE NAME WAS 
IN THE PREVIOUS TOP TERM AND DISPLAY 

THEM ON UNIT 4 WITH LINE NUMBERS. LINE 
POINTER IS NOT MOVED. IF N IS NOT GIVEN, 
l\J:1 IS ASSUMED,. 

C I\ L \., C < f N A i'l E" > C , < E' x i > J ) /d'.H1 T HE C 0 N T EN T S n F' THE F I!. .. E < F N AM E > < EX T > 
TO THE CURRENT EMSl-TEXT IN TEXT 
( T(1 I) 

,<EXT> l ) SAVE THE CURRENT TEXT IN A NEW FILE <EXT>. 

,<EXT> ) THE CONTFNTS OF THE OLD FILE 
cFNAME> <EXT> WITH THE CURRENT TEXT. 

( <l"'N.4ME> [ , <EXT> J ) ERASE THE: FI!,.,E <FNAME> <fXT>., 

REGIN C ] 

OPt:RAT!OMS 

STORE THE ON "T FOR LATER 
USF. !IJITH THe'. PLAY COMMAND., 
IF TACC IS A FILE: OPEN <LABEL> SRC. 

C <S1>,<S2>,.,.,<SN>) DELETE SYMBOLS <Sl>,<82>,.,,<SN>. 
SYMBOLS HAY VARIABLES DR MACROS. 

EXIT EXIT ANO RESTART THE PROGRAM 

LIST EXPANDED MACROS 

C ) cTEXT> WILL SE WRITTEN ON UNIT 4. 
EMS1 SWITCHES TD ERROR MODE 

EXIT OUT OF MACRO TO lEVEL 0. 

NO LISTING OF MACRO 

STDTIM C <TIME CONSTANT> ) THE TIME IS CHANGED TO 
CONSTANT> OF THE MUSIC TIME SCALE. 

WRITE c ' cS1>,<S2>, •• ,<sN> ARE DEFINED OR UNDEFINED 
THE VALUES Of THESE SYMBOLS WILL 

BE WRITTEN ON UNITS 3 ANO 4. EXAMPLES OF 
PRINTOUTSC<S1>='MIN1 ,<S2>=1L!MIT', 
<S3>:fM7' ): 

'1'1IN 
'LIMIT 
•M7 

= 15 TYPE: 01' 
NOT DEFINED ' 
*MACFW* 



CALL,IN,LOOK,PLA¥,SAVE,SKIP,TOP,TRY,TR4PP 

ARF: EXECUTED SIJT NEVEP STORED IN THE TEMPORARY TEXT FILE 'TEXT I ANO 
I r,J i HE A CC IH4 UL ATE!) TE X T M !='. D I UM 1 i A C C ' ,. 

CALL,!RA8E,IN,LOOK,REPL1 AAVE,SKIP AND TOP ARE IGNOREQ 
A SECONDARY 



7, 

PSEUDOOPERATIONS APE WHICH CONTROL THE COMPILATION OF 
THE H 1PUi TEXT. 
4 CONO!T?ONAL EXPPFSSION IS WRITTEN : 

TO BE TESTED•) • TEXT • < 
THE TFXT MAV CONTINUE ON MORE THAN ONE LINE, THE < IS OF 
THE CONDITIONAL, IF tS NOT SATISFIED THE TEXT AFTER 
THE CONOITIONAL rs TREATED lIKE A COMMENT UNTIL THE ENDMAAK, 
THE cnNoITIONAlS IMPLEMENTED IN SYSTEM ARE: 

CONOITIONAL SYMBOL 

I FUND 
I F'DEF 
IFPOS 
IFZER 
IFNEr'; 

CONDITION TM BE 

IF UNDEFINED 
IF DEFINEO 
IF POS!T'.tVE 
If ZFRO 
IF NEGATlVE 

C"' GT"(]!) 
(.,E:f.l,0) 
C.LT.0) 

EX., INPUT TEXT: !FUNDCNR)NR=lp< NR=NR+l 
THIS THAT If THE SYMBOL 'NR' IS UNDEFINED 'NR 1 BE 
A$SIGNED THE VALUE f1! AND AFTER T11AT l IS ADiiED TO 'NR'" 
IF 1 NA 1 IS nEFINEO BEFORE THE TEXT: NR:m; WILL NOT RE 
I.E. 1 NH 1 WILL ITS PREVIOUS VALUE. AFTER THAT 1 IS ADDED 
TO I NR'. 

7.l NESTED CONDITIONALS 

TEXT CORRESPONnING TO A CONDITIONAL MAY CONTAIN CONDITIONALS. 
INNER CONDITIONALS HAVE SAME ENOMARK AS THE OUTERMOST. 

EX. 
OF THIS DEPENDING ON 

THE PREVIOUS OF 'IND' AND IPR' ARE: 

'INOI 
'IND' nEFINFD, 1 FR 1 NONZERO: 
1 INr1 I OEFINED, 'FR I UNDEFINED: IF'ZER CFR) 

04 SYMBOL NOT DEFINED 
'INf1 1 IJNDl::FINEO, IFRI HrnELEVANT: NO RESULTING OUTPUT 

.,EJECT 



FR F.: Gl I l F- rH L V C ER T A P 1 SEC T I 0 N S 0 F TE X T \H L L 8 E R F.; P EAT ED S E V ER A I.. i I MES 
IN THE INPUT, USUALLY WJTH ONLY SOMf MINOR MODIFICATIONS. 

OROFR TC AVOIO THE TEXT STRING MORE THAN ONCE, IT MAY 
Bf ASSIGNED Ta A SYMBOL AS IN CHAPTER 2,6 SUBSEQUENTLY, ANY OCCURRENCE 
OF THIS MACRO BY ANY OTHER DELIMITER THAN 
1 =1 THI= SnHHJL TO BE REPLACEJJ BV THE TEXT STRING. 

THE NIJMERICAL VALLIFS OF VARIABLES INSIDE THE MACRO WilL BE SUdSTITUTED 
AFTER THE STRING HAS BEEN INTO THE TEXT tN 
OF THE f1ACRO SYMBOL. IT IS NOT NECESSARY TO HAVE VARIABLES OCCURRING 
INSIDf 4 MACRO WHEN THE STRING IS ASSIGNED TO THE MACRO 
SYHbOL. BY GIVING DIFFEMENT VALUES TO SUCH VARIABLES EACH TIME BEFORE 
THE MACRO IS FOR IN THE INPUT TEXT, DIFFERENT WILL 
APPf INSir1E THE CORRESPONDING TEXTSTRINGS. ALTERNATIVELY, 
THE MACRO ITSELF MAY B! IJSED Tn CHANGE VARIABLES FROM 
THEIR INITIAL VALUES. 

HOW TO UEF!NE A MACRn IS OISCUSSEO IN CHAPTER 2.e 
THE VARIABLES IN A MACRn M•Y BE CHANGED DUTSIOE THE MACRO. 

EX. SET THE SOUNDGENERATORS TO FREQUENCIES 
INTENSITIES TO ANn WAVEFORMS TD 2 1 4,6 

S E T F G = 11 F' r; P. , F R , N I , V A ) l\J R ;::; N R + 1 F F lh f + 1 VI 0 ; N I = N I .. 1 0 1 V A = V A + 2 1 11 

THF RESULT FROM THE LAST IS THE SAME AS WRITING: 

THE VARIARLES 'NRl,IFR1,1NI1,1vA1 ARE CHANGED INSIDE 
THE MACRO EACH TIME THE MACRO IS CALLEO, I.E. BY WRITING 1 SETSGI. 
THE SAME IS OBTAINED FROM THe TEXT: 
8ETSG:"IFUNO(NR]NR=1;FR-110FNI=1001VA=2;<FG(NR,FM,NI,VA) 

8.1 NESTING OF 

A MAY CONTAIN CALLS TO OTHER CALLED FOR 
IN INPUT TEXT ARE CALLED FIRST LEVEL MACRns, MACROS CALLEO IN A 
FIRST LEVEL MACRO IS CALLED A SECOND LEVEL MACRO, A MACRO CALLED 
IN A SECOND LEVEL MACRO IS CALLED A THIRD lEVEL MACRO ETC. 
THE AMOUNT OF LEVELS MAY BE AT 
EX. WE WANT TO PUT AN ENVELOPE ON OUTPUT CHANNEL 1 WHICH GOES FROM 
0LD•5 TO OLD+o IN MS AND THEN FROM 0LD+5 TO 0LD•5 
IN sm@ MS. WE WANT THIS REPEATED 10 

EA5="EA1>EAt>EAt>EA1>EA111 

EA1li1= 11 EA5>EA5" 
f:'.AMP CCH1) >EA tr,1 

RECURSIVE CALLS 

A MACRO HAV CONTAIN A CALL FOR ITSeLF BUT IT IS NESCESSARY TO USE 
CONDITIONALS TC STOP THE RECURSION OTHERWISE IT WOULD BE AN INFINITE 



PROCESS, 

EX .. THE SAt>iF: RESULT .hS PARAGRAPH s.0 COULO BE OBTAINED IN THE 
FflLL.mn N\i \H v: 

MACAO EXPANSION 

IF IN THE LIST MODE THE WHOLE TEXT rs TRANSFEMRED TO THE 
OUTPUT TEXT., 
EX• 
INPLIT TEXT 

MA.C2:::"MAC1>MAC1>11 

MAC3 

OUTPUT TEXT 

' fi1 lf.''11 1 MA c 1 = 11 E v ( 0 , 11;10, 5 11 

1 00104 1 MAC3' 
'•••NACRD---: MAC21 

'•••MACRO•••: MAC1 1 

•0m1111 
I I > 

MAC1 1 

ll'iJfil111' > 

t ........ MACRO ....... : 
'!i'Vi 112' > 
'01"113' 
'0Vl114' 
'vH111s1 

ENV ((;:t, 
>El'JV 

MAC1' 

A LATER cnRRECTIVE USING THIS OUTPUT TEXT AS INPUT, 
CAN BE USED TO THE RESULT OF THE MACRO EXPANSION. 
AFTER THE 'NOL!ST' COMMAND, THE EXPANSION OF MACROS IN 
THE OUTPUT TEXT IS SUPPRESSED, ANO CORRECTIONS CAN THEN 
ONLY BE HADE THE MACRO LEVEL • 
• EJECT 



I F r HE c 0 t' p LJ TE R ! s R u N I G A ND T HE I T 0 R s y s T E M L a A f) En 
STAkT AT STEP 6 ELSE DO THE FOLLOWING 

1 POWER SWITCHES ON THE COMPUTER AND 
THE CONSOLE TELETYPE 

PL4CE THE PAP!R TAPE MARKED •nECD!SK ROOTSTRAP' IN THE 
PAPER TAPE 

3 ser THE ADDRESS SWITCHES (THE UPPER SWITCH ROW WITH 
15 SWtTCHES) TO '111 111 110 011 111) 

4 PRESS STOP RE$F,T 

5 PRESS 

THE MONITOR NOW RE LOADED ANO STARTED, 
IT WILL IDENTIFY ITSELF 8Y PRINTING 

KM15 VXX 
$ 

THE CONSOLE TELfTVPE 

(XX IS VERSION NUMBER] 

COPY THE EMS1-TAPE TO OTSK IN THE FOLLOWING WAY 

THE EMS1 OECTAPE ON A DECTAPE TRANSPORT 
SELECT NUMBER 1 ON THAT TRANSPORT CBE CAREFULLY SO TH-T 
NO TRANSPORT IS READY AT THE SAME TIME THE 
SAM€ 

CALL THE SYSTEM PIP 

$P1P TYPED av MONITOR, PIP USER) 

PIP VXX CPJP IS LOADED AND READY TO USE) 
>C. OK5 o DT1 CH) 

C> TYPEO BY PIP, REST OF THE LINE BY USER) 
CPIP DONE KILL P!P) 
(AC MEANS HOLD CNTRL KEY WHILE 
STRIKING C) 

7 ASSIGN UNITS USED BY EMSl PACKAGE TO THE MEDIA 
YOU WANT TO USE IN THIS PARTICULAR RUN. 
TH! UNITS USEn ARE THE FOLLOWING 

UNIT 

•14 
.. 1 5 
• 1 !JI 
-12 
... 4 

USE 

SORT DISK 
SORT DISK 
SORT DIS!< 
ERR 0 R MESS AGES 
EXECUTE FILE 

RECOMMENDATION 

0!<4 
OK5 
OKS 
TT OR TV 
DK1 



STANDARD DK1 
INPUT .AMD 
INTERMEDIATE STORAGE 

P TEXT INPUT DT1 
3 rr.:xr OUTPIJT DT2 

11 TEXT" (MUST FILEOR,) 
A INPUT OF TT OR TV 

CORRECTIDNA (NONFILEOR,, 
5 TEXT OUTPUT DT3 

' 1TACC" 
b SAVf TEXT DT1 
7 

EMS CODE 
ACCUMULATED MT0 
f:i'il!S CODE 

r::'.X 

SA DK4 •14/DK5 R15/0K5 •10/DT1 3/0T2 2,S/MT1 7,10 
$A DK7 •4,1/TT 4 1 •12 

8 LOAD ANO START THE EH51 PACKAGE BV TYPING 
AFTER THE MONITORS 111 SIGN 

,EJFCT 

E n1s1 

WHEN EMS1 IS LOADED AND STARTED IT TYPES 

EMS1 VXX (XX VERSION NUMBER) 

ON UNIT ASSIGNED TO 4 
IF UNIT 2 FILEORIENTED IT TYPES: 

ANSWFR WITH FILFNAME, EXT OF MAIN TEXT INPUT FILE WITH A 
IF NO MAIN FILE !N THE LATTER CASE 

MAHI TEXT INPUT IS UN!T 4 BUT SECONDAFl1V TEXT !NPUT IS STILL UNIT 2. 
ANSWER WITH ALT, MODE IF ENO OF RUN. EMSl ReTURNS TO MONITOR. 

IF 2 F!LEOR. OR NOT THE NEXT QUESTION rs: 
INTERACTIVE MOOE. YES DR NO? 

1Nn• IF NO ERROR CORRECTIONS ARE TD aE MADE. ERROR PRINTOUTS 
WilL AS 
ANSWER YES IF CORRECTIONS ARE TO SE MADE FROM UNIT 4 IF AN ERROR 
IS QETECTED BY THF. SYSTEM. 

THE PROGRAM IS NOW READY TO USE. 



APPENDIX 1 

SYl"BOLS 

NG 
FF' 
REV 
RM 
AM 
AMP 
CD 

AMO GLISSANDI TERMS 

ENV 
T 
z 
ESTEP 
GL.IS 
GSTEP 

COMMANDS 

PLAY 
TRY 
TRAPP 
.App 
MIX 
El\ID 
SifiTJM 
CL.EAR 
KEEP 
CAl-L 
iOP 
IM 
SKIP 
SAVE'. 
ERASF. 
REPL 
OELE'iF: 
WRITE 
MESS 
MEX 
L.00!< 
EXIT 

IFfit:F 
I flH·'D 
IFP05 
IFZf R 
IFNECT 



AUXII !ARY SYMBOLS 

LIST 
NOLI ST 
OLD 

Tn CLEAR ANO KEEP COMMANDS 

MIX 
AL.,L 

TO AND TERMS 

A 
e 

rn NG 

SPECIAL POINTS 
F'G3 FREGJ • GENF.FHTORS G!'1QIJP 
FG6 FREQ., GENERATrJRS GROUP 
FG9 FRE!':J 11 GE:NERATORS GROUP 
r:r;i 2 FRf,Q, GENERATORS GROUP 
FG15 FRE"Q., GENERATORS GROUP 
FG18 FR F. r.:i"' GENr.:RATORS GROUP 
FG21 FREQ"' GENERATOR GROlJP 
FG24 FREQ"' GENERATOR GROUP 
FS SHIFTER 

"'EJFCT 

1-3 
4,..5 
7 ... 9 
10 .. 12 
13 ... 15 
16 .. H! 

19 ... 21 
22 .... 24 



APPflJD!X 2., 

111 EJECT 

FG (l) 
FGC2) 
F'G(3) 
FG3 

FGC4' 
FG(5) 
FG(6) 
fi"GR 

FG C7' 
FG CS) 
F'GC9) 
FG9 

FG C Hl) 
FGOO 
F'G02) 
FG12 

FGf13) 
FG 04) 
FG(15) 
FG15 

LEGAi.. STiJDIO CONNECTIONS. 

CHA(1) 
CHA(2) 
CHA(3) 
CHA(4' 
CP ( 1' 
FG6 

CkA(2) 
CHA(3) 
CHA(4) 
C0(1) 
f G9 
RMC1,A) 
RM(1,F3) 

( 2, 8) 
REV ( 1) 
REV(2) 

FF C 1) 
FF(2) 

CHA C 1) 
CHA(2) 
CHA (3) 
CHA (4) 
CDC1) 
F'G1:? 

CHA(l) 
(2) 

CHA (3) 
CHA ( 4) 

Ri4(1,A) 

REV ( 1) 
REV C 2) 
AM ( 1 ,f)) 
Ff (1) 
fFC2) 

CHA C 1) 
CHA (2) 
CHA r3) 
CHA(4) 
CD(l) 
FG!8 



TO 

FG(l6) CHA (1) 
FGC17) C!"!A C2) 
FGC18) CHA(3) 
FG,8 CHA(4) 

CD (1) 
FG21 
P.M(1,B) 
RM(2,B) 
REVC1) 
REVC2) 
AMC1,B' 
AM(2,B) 
FF(1' 

F'GC19) CHACO 
l CHAC2) 

CHA C3) 
Cr1A(4) 
CD(1) 
FG24 

FG(20) FG21 
PS 

FG(21) FG21 
RM(t,A) 

FG24 CHA(l) 
CHAC2) 
CfiA (3) 
CrlA(4) 
CDC1l 
RM(1,6) 
RMC2,8) 
REV ( 1) 
REV (2) 
AM0,1') 
AM(2,B) 
FFC1) 
FFC2) 

F'G '22) FG::>4 
RMC2,A) 

rGC23) FG24 
i\M(1,A) 

FCH24) FG24 
AM(2,.I\) 

,. E.JE:CT 



FROI'" T!) 

N(; CHA Cl) 
Ct-1A (2) 
CHA(3) 
CHC..C4) 
enc u 
f;(M(2 1 f3) 
RE:V(!) 
AM(2,8) 
FFC1) 
FFC2) 

FF ( 1) CHA(2) 
CHAC3) 
CH4(4) 
CD(3,l 
RMC1,A) 
Rf'.'1(1,B) 

C2, f·l) 
Ri:::V (2) 
A i1 C t , A) 
AM(?,,B) 
FF(2) 
AMP ( 1) 
H1P C2) 

CHA (2) 
CHA (3) 
CHA(4) 
co ( 1) 

REV (2) 
AM C1 rEn 
M1 C2, A) 
FF(t) 
AMP ( 1) 
AMP(2) 

Rf V C 1) CHA(1.) 
CHA(2) 
CfiAC3) 
CHA(4' 
cnr1) 
Arql,B) 
Att.(2di) 
tHlP(1.) 
AMP (2) 

., ::JECT 



FFHlM TC 

CHA(1) 
CHA(2j 
CHAC3) 
CtiA (4) 
CD Cl) 
AM(1,F3) 
AM(2,8) 
Af'IP(1) 

(2) 

Rf\'! ( 1' Ct1A(1) 
CHA(2) 
CHA.(3) 
CH.A (4) 
CD(1) 
REVC2) 
A 11 ( 1 , A) 
AMC2,B) 
FF (t) 
FF(2) 
M1P C 1) 
AMP 0?) 

RM(2) CHA (1) 
CHA f2) 
CHA (3) 
CHA(4) 
CD(1) 
REVC2) 
AMC 1 ,rn 
FFC1) 
FFC2) 
AMP C 1) 
AMP (2) 

CHA(1) 
CHA(2) 
CHA C3) 
CHA(4) 
CD(1) 
REV (:2) 

FFC1) 
FFC2) 
AMP ( 1) 
AMP ( 2) 

MHU CHA C 1) 
CHA(2) 
CHA(3) 
CHA C 4) 
CDC1) 

II F£.Jr:CT 



FROM TO 

AMC2) CH/1.(1) 
CHAC2) 
CHA(3) 
Cf'1A(4) 
Cf:(1) 

AMP (1) RM (1, i'3) 
RtH2,8) 
REl/(2) 

FF(1) 
FF(2) 

A!"ili'(2) Rt,!(1,R) 

REV(2) 

AM(2,B) 
Ff C 1) 
FF (2) 



APPENDIX 3. 

• F::JECT 

1 
2 

3 

4 
4 
4 
4 
4 
5 
5 
6 
6 

7 
7 
8 
8 

Tf.f E SORT RECOF<O 

TYPE OF SORTRF.CORD 

AL-L TYPES 
ALL TYPES 

CCHJhJECT I 

FG FREQUEl\tCY 
F'G l11AVEFORM 
ENV, GLIS 
hi QT ENV, GL IS 
ENV, GLIS 
NOT ENV,GLIS 

(;LIS 

NOT ENV,GLIS 
ENV, GLIS 
1'40T ErJV 1 GLIS 
E"''V, GL IS 

S 

L.OCAL TIME 
LOCAL TIME CCONT) 

RiiS 6·17: STUDIO AODRESS 
BITS SOURCE LINE NR 
BITS 12•17: TERM NR 

IF DISCONNECT, =1 IF CONNECT 
AMPLITUDE IN DB•4 
FRE'.QUE.NCY !N HZ 
y,IAVEFORM 

SAMF:: AS WORD 4 
TO AMPLITUDECFREQUENCY) 
BIT 17=1 IF OLD+VALUE 
BITS ENVELOPc TYPE CGLIS TYPE) 
BIT 16=1 IF 2 
8IT 17=1 IF OLD+DATA 1 
NCJT USED 

NOT use:n 
ENVELOPE (GLIS) STEP 



APPEMIHX 

02 [Ii 1 1 
rJt2 

fil t 3 
lli2 14 
02 1 

!/122 
'"23 
(ll24 

Vl - <;, 1632 
ll1 33 

lil2 !!141 
Vl2 

02 •,>-82 
!?i2 !ll53 

ltl7JIJ 
rn1 

02 081 
f7l2 0A2 
flj2 \1191 
'-""2 
02 093 
til2 ltP.2 
02 1 r1;3 
C32 112 

121 
150 

02 142 
!il 2 ;illl 1 

241 
02 242 
02 
1212 246 
td2 247 

251 
02 261 
02 271 

3 Oi 1 
02 
02 3'113 
02 3 VJ .d 
02 3fl'i5 
02 142 
l'il4 Dr(;1 
(;)4 QI f1l2 
1214 f?JfA 3 
!f14 ({ltil4 
(1'14 ff, 1 ill 

04 021 
04 Qi31 
Vl4 !2132 
qi 4 !(133 

034 
04 

4 .. ERROR 

ILLEGAL 
ILLEGAL PA;AMETER 
ILLEGAL M"JEMOt<.1IC 
Il.l.EGAL NllMtH-!:R OF PARAMETERS 
ILLEGAL F"REIWENCY GENERATOR NUMBER 
ILLEGAL FREQUENCY FREQUENCY 
ILLEGAL FREQUENCY GENERATOR WAVEFORM 

FREQUENtY GENERATOR INTENSITY 
FREQUENCY FILTER CHANNEL 

ILLEGAL FREQUENCY FILTER INTENSITY 
ILLEGAL AMPLIFIER NUM6ER 
ILLEGAL AMPLIFIER 

CriIS .. j CONNECT!0"1 
ILlEGAL REVERBATION TIME 
ILLEGAL INTENSITV 
TIME MISSING IN T•TERM 
ILLEGAL TIME 
ILLEGAL NOISE COLOUR 
ILLEGAL NOISE 
ILLEGAL AMPLITUOE MODULATOR NUMBER 
ILLEGAL M1PL!TUDE MODULATOR ENTRY 

AMPLITUDE MODULATOR !NTENS!TY 
ILLEGAL RING MODULATOR ENTRY 
ILLEGAL RING MODULATOR INTENSITY 
ILLEGAL CHANNEL DISTRIBUTOR 
ILLEGAL DEVICE NUMBER 
ILLEGAL ANALOG TAPE 
ILLEGAL INTENSITY 
ILbEGAL VALUE 
ILLEGAL ENV SYNTAX 
ILLEGAL ENV AMPLITUDE 
ENV OR GLISTIME LESS THAN STEP 
Ii..LEGA.L F:NV TT.ME 
ILLEGAL ENV TYPE 
NO DEVICE TO ENVELOPE GIVEN 
ILLEGAL LOCAL TIME VALUE 
ILLFGAL GSTEP VALUE 
NO DEVICE TO GLISSANDO GIVEN 
ILLEGAL GLIS SYNTAX 
ILLEGAL GLIS TIME 
ILLEGAL GLIS TYPE 
!LlEGAL r.LIS FREWUENCY 
ILLEGAL CHANNEL INTENSITY 

WITH MORE THAN 6 CHARACTERS. 
INTFGER WITH THAN 5 FIGURES 
TWO Dr::'.CIMAL 
A DF.CIMAL POINT (.) MUST NOT BE AS A DELIMITER. 
IN THE EXPRESSION 'A=B' a IS NOT A DEFINED SYMeOL .. 

NOT DEFINED, 
SYMBOL DEFINED RUT NOT POSSIBLE IN THlS PART OF iHE TEXT. 
TOP NOT EXECUTED IF READ FROM SECONUARY TEXT INPUT 
UNIT 2 NOT FILEORIENTED 

NOT EXECUTED If REAO FROM SEC .. TEXT INPUT 
FILE NOT PRESENT ON UNIT 2 
NO TOP COMMAND EXECUTED OR SECONDARY FILE EMPTY 



lf'\A 0136 

i;:,4 
04 :'174 
i!l4 !075 

e-76 
04 1'4il 
0.tl 101 
li'i4 1ifi2 
!214 1fil4 
1,H 11113 
05 r11111 

[119 iZ)O'I 1 
09 002 
lil9 !l'V.3 
'39 Q!CJ!A 
in9 tf1115 
09 llltil6 
019 7 
09 
99 99 
011 0lil1 
01 
01 0!Jl3 
01 1/!l/l4 
01 !flt.115 
lil 1 
01 0Pl7 

il!P.P. 
ifl 1 lii 1 id 

k115 
(lJ 1 If, 16 
lll 1 &Ji 17 
01 018 
1;11 
911 02! 
ea 0211 

' 01 025 
1 !'?13\ll 

\?J 1 Ql40i 
PI 1 41 

050 
05 
gg 0f.ll2 

99 
99 !1!05 
99 
99 (,l\f'l7 
(il!0 

.t::JF.CT 

PARAMETER NOT INTEGER 
!..ABEL E'R1:WR 
: I A DR ) NOT POSSIBLE AS FIRST ELEMENT OF AN EXPR. 
OVERFLOW. AOO OR SUBTRACT 
OVERFLOW. MULTIPLICATION 
iP.Y TO OIVIOE By ZERO 
A '=' IS POSSIBLE ONLY AFTER A SYMBOL OR A '='• 
ATTFMPT rn ASSIGN A SYMROL 
SYMBOL FULL 
A ' " 1 FOLINO IN A NON•MACRO TEXT. 
A MACRO MUST NOT BE CALLEO IN ERROR MODE. 
ENO OF INPUT FILE WITHOUT 'EXIT' 
INPUT FROM UNIT 4. 
NO TO FILENAME 
IMPUT FILE F'ILEORIEJ\JTEP. FILENAME ? 
nUTPUT FILE FILEORIENTED, FILENAME 7 
FILE NOT FOUNI')., 
UNIT 1 NOT FILEORIENTED, 
FILE FMNEMO EMS NOT FOUND 
FILE fRROR EMS NOT FOUND. 
NC FILENAME ON FILEORIENTED DEVICE. 

EXIT8 END OF THIS RUN.••••••••• 
NnT A PERMANENT SYMBOL 
NOT A COMMAND 
ILLEGAL PARAMETER IN 'PLAY' TERM 
t,JLITHING Tn PLAY 
ILLEGAL PARAMETER IN 'TRY'•TERM 
ILLEGAL PARAMETER IN IMIX'•TERM 
THE ONLY PARAMETERS Tn 'CLEAR' ARE IMIX' OR 1 ALL' 
THE ONLY POSSIBLE PARAMETERS TO 'KEEP' ARE 'MIX' OR IALL' 
KEEP WITHOUT MEANING HERE 

NOT EXECUTEn IF READ FROM SEC, TEXT INPUT 
LEFT PARANTHESIS MISSING AFTER SY"BOL 
, AFTER SYMAOL 
1 f.NQI AFTER PREVIOUS 'BEGIN' 
BEGIN FIRST THING IN A BLOCK! 
!BEGIN' AFTER PREVIOUS 'END' MISSING 
LEFT PARANTHESIS MISSING IN 'STDT!M'•TER" 
ERRONEUS T!MEPARAMETER IN 
FilE ALREnv PRESENT 
ERROR DETECTED IN "MERGE", NOT ENOUGH SPACE ON OUTPUT UNIT 
DURATION CF MIX =01 
LA6E:L E'RROR 
END OF FILE ON ADDITIONAL INPUT FILE. 
EMS1 V1.1 

NAME OF INPUT FILE? 
UNIT 3 MUST BE: FILEOR!ENTEO. 
INTERACTIVE MODE? YES OR NO? 



EXAMPLES OF EMS1 TEXT. 

BEGINCSTORS) 

!FDEFCLISTA)WRITECMAX1,T1,T2,T3,GT,FR1)MESSC??!)1< 

FRl:FA•2:NR1=NR+1PMAX1=HAX•6 
100313 1 

rrn:NOT2;FR=D11TON 
FR:r.1;TON 

1m10191 TID=NOT1rFR=H0;TnN 

FR=E1JTCN 
1010241 Tin:NOT1;FR:D11TON 

FR=E11TON 
FR=Ct;TON 

rrn0m2a1 

FR=C01TON 
I! 

FG9>FG12>CHA(2,100) 
'000341 

FGC20)>FG21 

•0003a1 fG(23)>FG24 
FGC22)>FG24 

NR=1rSILLPSlLL 

MJX 
'0i210461 ENO 

OF THE EMSl•TEXT. 

IS A MACRO FOR A 15 NOTE CANON. FOUR DIFFERENT SOUNOGENERATOR GROUPS 
EACH PLAY THIS TUNE. THEAY START TO SOUND AFTER RESP. 1,5,9,13 SECONDS. 
ONE NOTE IS BV THE MACRn !TON'. THIS MACRO CONTAINS A GROUND FOR 
SOUNDGENERATOR NR "NR" ANO 3 OVERTONES ON SOUNDGENERATORS "NR+1", "NR+2" AND "NR+: 



EACH OF HAS ENVELOPES TO G!VE THE WHOLE TONE A SPECIFIC 
CHARACTER!STlC. iHE 'TON' MACRO STARTS wITH A CALCULATION OF TIMES 
OF THE IF THE 'LISTA! IS DFINED THE CALCULATED VALUES OF THE 

T1, TP, T3, GT1 FR1 ARE WRITTEN OUT ANO AFTER THAT THE MESSAGE 
" ?7? " IS WRITTEN TO TrlE IJSER AND THE SVSTFH WAITS IN ERROR MODE. THIS GIVES 
THE AN OPPORTUNITY TO CHANGE VALUES. SY A "DELETECLISTA)" THIS MESSAGE 
WON'T AE WRITTEN OUT UNTIL 'LISTA' IS AGAIN. THE CONNECTIONS ARE HADE 
SO 1•6 IS TO CHANNEL 1, 7•12 TO CHANNEL 2, 13..,18 TO 

3 ANO TQ •. THE 'SILL' MACRO "PLAVS" THE CANON ONCE THUS 
EACH GROUP "PLAYS" THE .TU"JE T\IJ!CE 11 THE IMIX 1 COMMANU TRANSFERS THE 'TEMPI TI 
THE 1 MlX' DISK,. THE 'ENI!' COMMAND IMPLIES GENfRATION OF r.ir ... cooE ON THE MT. fHE Bl 
LABEL ON TME MT WILL ISTORS'. THIS LABEL CAN BE USED IN A LATER 'PLAYi CDMMANI . . . 

LINE 

1 

7 

10 

1 1 
12 

13 

15 

COMMfNTS LJNE BV LINE 

BEGIN A NEW BLOCK WITH LABEL 'STORSI ON MT AND ISTDAS SRCI ON THE 
FILE ON UNIT 5. 

ASSIGN FREQUENCY VALUES TO 1HE SYMSOLS ETC. 
NOT1, NOT2 ARE TIME VALUES OF A WHOLE NOTE RESP. A HALF NOTE. IS USE[ 
IN ENV TERMS ON LINES 10,13,15. WF IS WAVEFORM FOR ALL THE 'FGl:S 
ET1,ET2 l\RE CURVEFORM,t} OF THE ENV Tt'.Rf.15 ON !.,INES Hl,15 
START OF DEFINITION OF THE 'TONI MACRO. THE TONE STARTS AT GT1 SEC. GT2 
LOCAL TIME. MAX1 IS AMPLITUDE'. OF THE FIRST FG. it= 1/10, 
T 3 = 2 / 1 &il a F T H E rJ H 0 t .. e: r a NE: T I M [£ ' T I 0 ! " 'i/itj, 
AOD THE TONE ITIO' TO GT::?. IF GT2 MORE THAN 1000MS C1 SEC.) THEN 
GT3 W!LL POSITIVE ANO 1 IS ADDEO TO GT1 (1 SEC.l AND MS (1 SEC.) 
I.E. THE SAME AMOUNT IS SUBTRACTED FROM GT2. 
FR1 IS USED IN THE GLIS TERM AT LINE NR 11. 
IF THE VARIABLE 'LISTA' IS DEFINEU THE OF MAX1,T1,T2,T3,GT1,FR1 
IS OUT, AFTER THAT THE MESSAGE 17771 IS WRITTEN OUT AND THE 
PROGRAM WAITS IN ERROR MODE FOR INPUT FROM UNIT 4 (TT OR TV). 
A I WilL MAKE THE VARIABLE lISTA UNDEFINEO AND THUS MAKE 

NO MORE OF THE A8CVE COME our. 
FIRST FG GOER FROM 50 TO MAX1 DR IN T1 MS tURVEFORM 2, FROM MAX1 

iD MAX !N T1 1'1S, CURVFFORM ET2 ANO STAYS AT MAX na FOR T2 MS. 
FIRST FG GOES FROM FR1 TO FR HZ IN T2 MS. 
FR1 IS THE FREQUENCY OF THE FIRST OVERTONE. NR1 IS THE NUMBER OF THE 
SECOND FG, MAX1 !S USED IN THE ENV TERM ON LINE 15w 
THE SECOND FG FROM 5m Tn MAX DB IN T1 MS, CURVEFORM AND FROM 
MAX TO 40 08 IN T2 MS. 
FR1 IS THE OF THE THIRD OVERTONE USEO IN ITDN' MACRO. 

IS OF THE THIRD FG. MAX2 IS USED IN THE ENV TERM ON LINE 15. 
THE THIRD FG GOES FROM 51 TO MAXl DB IN Tl MS, CURVEFORH ET!, FROM 
MAXI TO MAX2 DB IN Tl MS AND FROM MAX2 TO 30 DB IN T2 MSft 
START OF THE nEFINTTION OF THE 'SILL' MACRO WHICH CONTAINS THE WHOLE 
CANON "STOAAILL OCH SMA SILL". 
TIME ANO FREQUENCY OF THE TONES IN THE CANON ARE GIVEN AT EACH LINE, 
NOTE THAT LOCAL TIME IS ADDED WITH THE TIME VALUE OF THE NOTE 
EACH TIME MACRO !TON' IS CALLED SO THAT THE TONES WILL COME IN 
THE RIGHT TIME SEQUENCE. 
END OF THE 'SILL' 

1•6 TO CHANNEL 1,FG:S TO 2, FG:S 
13•18 TD CHANNEL AND FG:s 19•24 TO CHANNEL 4. 
STARTTIME t SEC, AND MS FOR THE FIRST MACRO, 
FG:S 1•3 PLAYS TH! CANON TWICE. 



42 PG:S 7•9 PLAYS THE CANON TWICE AT LOCAL TIME 5 SEC. MS. 
43 FG:S 13•15 PLAVS THE CANON TWICE STARTING AT LOCAL TIME 9 SEC. 0 MS, 
44 FG:S 19•21 PLAYS THE CANON TWICE STARTING AT LOCAL TIME 13 SEC. MS. 
45 TRANSFER THE SORTRF.CORns PROOUCEO BY THE ABOVE 1 SILL' MACROS ON THE 

1 TEMP 1 DISK TO THf 1 MIX' DISK. ("TRANSFER" HERE ALSO INCLUDES SORT) 
4 (5 M AK E MT C 0 DE F' R I) M T HE: M ! X !1 I SK ,. ER AS E T HE t-1 I X Hl D T EM P 0 I SK S UN!.. ES S 

11 EJECT 

ANY OF TrlE KEPPCMIX), KEEP(ALL] COMES AFTER THE ENrr COMMA! 
NOW EXPECTS A NEW BEGIN COMMAND TD START A NEW BLOCK. 
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