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AN INTRODUCTION TO EMSI. 

THE MOST USED COMPUTER PROGRAM AT EMS IS EMS-I, WHICH IS 
A PROGRAM THAT PRIMARILY WAS MEANT TO BE A REPLACEMENT 
FOR THE MANUAL NDRK IN THE EMS STUDIO, WORDS AND STATEMENTS 
REPLACING "ANUAL COMMANDS IN ORDER TO GET THE STUDIO SOUND 
AFTER ONE'S INTENTIONS. 

FROM A PROGRAMMERS AND I OR FROM A PEDAGOCICAL PDINT OF VIEW 
THEFE EXIST FOUR DISTINCT LEVELS OF COMPLEXITY IN 
PRQGRAi"MING. 

THE FIRBT ONE GENTLY INTERFACES THE COMPOSER TO THE USAGE OF 
COMPUTERS FOR COMPOSING. 
BEFORE THE COMPOSER STARTS USING EMS-I HE HAS LEARNT HOW TO 
CDNTROL THE EMS STUDIO MANUALY. THE FIRST STEP DR LEVEL JUST 
CONSISTS OF WRITING DOWN THE STIIDIOSETTINGS INTERACTIVELY 
INSTEAD OF SETTING THE PARAMETERS MANUAL', LISTENING TO 
THEM BY GIVING THE COMMAND PLAY AND THEN IF THE CDMPOSER IS 
NOT SATISFIED CHANGING SOME PARAMETERS. WHEN THE 
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COMPOSER IS SATISFIED WITH A SOUND HE MIXES IT TOGETHER WITH 
OTHER ACCEPTED SOUNDS. WITH THESE SOUNDS, STEP BY STEP, 
THE COMPDSER CDNSTRUCTS MUSICAL OBJECTS. A SET OF THESE OBJECTS 
WILL EVENTUALLV HAKE UP A PIECE OF MUSICAL BTRUCTURE. 

THE SECOND LEVEL CONSISTS OF ABBREVIATING EMS-l STATEMENTS 
BY DEFINING MACROS AND OF CALLING AND MIXING SOUND OBJECTS 
THAT THE COMPOSER HAS CREATED IN A PREVIOUS RUN AND RESIDE 
ON MAGNETIC TAPE.OA D!SK. 

THE THIRD LEVEL CONSISTS OF USING THE WHOLE REPERTOIRE Df 
CONDITIONALS, MACROS (RECURSIVE MACRDS DEPINITION IS ALLOWED) 
AND PILEHANCLING CAPAB!LITY THAT ARE INCLUDED IN THE MACRO. 
PHASE DF Q 

THE FOURTH LEVEL OF COMPLEXITY IS FOR THE COMPOSER WHO IS 
SKILFUL III PROGRAMMING AND CONSISTS OF USING THE LINKAGE-
FACILITIES THAT EXIST BETWEEN EMS-l AND FORTRAN. 

WE ARE GOING TO GIVE YOU SOME EXAMPLES OF EMS-! PAOGRAMS 
BUT BEFORE THAT I WILL SAV SOME WORDS ABOUT THE EMS-l 
SOIiRCE TEXT. 

EMS-l SOURCE TEXT CONSISTS OF BLOCKS WHICH BEGIN WITH THE WORD 
PART AND END WITH E'ID. THE MUSICAL COUNTERPART TO A 
PART IS A PIECE DR A PART DY A MUSICAL STRUCTURE. 

PARTS ARE DIVIDED INTD OBJECTS. EACH OBJECT IS PLACED INTO 
ITS PLACE IN A PAPT WITH THE HELP OF A MIX COMMAND. 

EACH OBJECT CONSISTS OF SOUNDS AND SOUNDS CONSIST OF DEVICE 
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TERMS ENVELOPE- AHD I OR GLISBANDIR TERMS AND CONNECTION TERMS. 

FOR EXM1Pi,.E: 

FG(R,440,50,3»ENV(50,89,2001,-5»GLIS[440.9 ••• 2500,2,5,1>CHA(3,90', 

THIS MEANS THAT FREQUENCY GENERATOR NUMBER 2 GETS THE FREQUENCY 
440 HERZ AND GETS A LEVEL OF 50 DECIBELS AND WAVE SHAPE THREE 
THAT IS SQUARE WAVE IS USED. THEN AN ENVELOPE IS SPECIfIED. 
THE ENVELOPE TERM WILL CHANGE THE LEVEL OF fREQUENCY GENERATOR 
NUMBER 2 ACCORDING TO THE GIVEN PARAMETERS. IN THIS CASE 
THE LEVEL WILL CHANGE FROM 50 DECIBELS TO 89 DECIBELS IN 2000 
MILLISECONDS AND THE ENVELOPE WILL FOLLOW CURVE FORM NUMBER -5. 
THE CURVE FORM SPECIFIES THE RELATIVE SPEED OF THE CHANGES 
IN THE BEGINNING AND IN THE END IF THE ENVELOPE. 
THEN THE FREQUNCY OF FREaUNCY GENERATOR NUMBER 2 WILL CHANGE 
ACCORDING TO THE PARAMETERS IN THE GLISSANDO TERM. THAT MEANS 
THAT THE FREQUENCY WILL START ON 440 HERZ GO UP TO 900 HERZ IN 
2500 MILLISECONDS FOLLOWING CURVE FORM NO 2 AND THE fREQUENCy 
STEPS EACH 5 M!LLrSECONOS. 

PARAMETERS CAN BE MANIPULATED WITH THE HELP DE ARITHMETICAL STATEMENTS. 

FOR EXM1PLE: 

CONDITIONAL STATEMENTS ARE ALLOWED. 

fOR EXAMPLE: 

WHICH MEANS THAT IF A IS GREATER THAN ZERO A WILL 
BE DECREASED BY ONE. 

SOUNDS DR SOUNDCOMPLEXES BE MANIPULATED WITH THE HELP OF 

MRECMAC="A=An lrIFPOS(AlfGC2»MACR01;RECMAc,n 

FG (2' 

THIS WILL BE INTERPRETED AS EQUVALENT TO: 

BV HiE CONPUTER. 

A=3; 
REcr'AC; 

THE COtWUTER 'iJLL PRODIlCE iHE FOLLOWING STUDIO TERMS: 
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NOTHING "ILL HAPPEN FOR A=0 BECAUSE A HAS TO BE 
GREATER THAN ZERO IN ORDER TO SATISFY THE CONDITIONAL. 

IN EMS-I EVENTS CAN BE SEQUENCED IN TIME WITH THE HELP OF 
A SO CALLED LOCAL TIME STATEMENT: 
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THIS STATEMENT MEANS THAT FREQUENCY GENERATOR 
NUMBER ONE wILL BE GIVEN A FREQUENCY OF •• B HERZ 321 MILLISECONDS 
AFTER THE BEGINNING OF THE LATEST PART. 

! 

LT TFRMS NEED NOT CQME IN TIME ORDER. THE TIME TAGGED SOUNDS 
ARE SORTED PEFORE THE OBJECT TIME RUN OR BEFORE THE COOEGENERATION 

THE COMPOSER HAS THE POSSIBILITY OF USING COMMANDS FOR 
PLAYING, FILFHANDLING AND OBJECT CREATION. 

STARTS·I 

THE COMMAND PLAY PLAYS THE STATEMENTS WRITTEN SINCE THE LAST 
MIX COMMANn WAS 

THE COMMAND MIX(TTME) MIXES THE NEW OBJECT INTO THE seT OF 
ALREADY prEPArED ODJECTS. THE ARGUMENT DEFINES THE STARTINGPOINT 
IN TIME FnOM THE PEG INNING OF THE PART FDA THE OBJECT TO MIX. 

THE crriMAND PLAY(MIXI PLAYS THE OBJECTS DEFINED IN THE LAST PART. 

IF YOI! M)F, iWT SUFE \'IETHER 'IOU TO 1'1IX THE LATEST WRITTEN 
OBJECT WITH THE READY ONES OR IF YOU ARE NOT SURE OF 

THE nSJefTS START '1011 CAN TRV DIFFERENT SOUND CONFIGlJAATIONS 
nTH ,IIF hCLP rw H!C TFiV C01H1AND. Tf('{ (TIME) FUNCiJ.ON5 !N THE 
WAY AS CYJ:n[) GU1' rHC RESUlT1NG IS N07 «I 

IF YOU \"Mn' T(1 n:cr iHE SOURCE T['Xi or- AN ORSECi' nns FACILITY 
IS r[cOnDiT BY 71"" SAVE COr'l!\NO ;HHCij SAVES THE SOURCE TEOXi 

IF 1"",[ C'1,'r0f.rR bt,HTS THE SOURCE TOT OF OLD OBJECTS THAT RECIDE 
ON MAGNE'iC TArE HE CAN GET THEM NITH A CALLCFILENAME) COMMAND. 

AN CONSISTS Of THE FOLLOWING PHASES: 

I. A MACPOPHAsr DURING WHICH CONDITIDNALS AND I OR 
An! HWETT C AL STA ,CMENTS ARE EVALU.AlED, EXPANDEO ACCORDING 
TO THE VALUES IN CONDITIONALS - IF THERE ARE ANY -
f,!-.L ST,\i'fTf"iTS ARE CHECKED FOR SYNTAX ERRORS AND 
IF AN EOROR IS DISCOVERED THERE IS A FACILITY FOR THE COMPOSER 
Yo COPRFCT IT 

2. TERMS THAT CHANGE CONNECTIONS OR PARAMETERS IN THE STUDIO 
APE ,RANSLATED OR ASSEMBLED INTO CTIMETAGGED) RECORDS. 
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3. THESE RECORDS ARE SORTED IN TIME ORDER. 

4. DUR!NG THE OBJECT. TIME RUN THESE RECORDS ARE TRANSLATED 
INTO STUD!OCODE (IF THE COMPOSER HAS LINKED FORTRAN TO EMS.1 

THESE FORTRAN PROGRAMS ARE EXECUTED IN THE OBJECT TIME PHASE) 
THE EMSl FORTRAN LINKAGE WILL BE DISCUSSED GREATER DETAIL SOON. 
THE STUQIDCODE IS THEN REGISTERED ON MAGNETIC TAPE. 
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