EMSTOT
PDP=15
KLALUS APPEL
MATS 8§ ANDERSSON
W2/062=71
MACRN=15 PROGRAM CALLED FROM FORTRAN
PURPOSE ¢
TO WRITE MAGMFTIC TAPES WITH EMS INFORMATION
WHICH CAN BE PLAYED EITHER 0N EMS' NOWN TAPE TRAMSPORTS
(AL=FORMAT) DR THROUGH PDP=15 (A1 OR A2 FORMAT)
UBE THE SURRQUTINE WRFMAL TO WRITE 21=TAPE (UNBLOCKED)
AND THE SUBROUTINE YREMA2 TO WRITE A2«TAPE (BLOCKED)
EMSTOY PERMITS PROGRAM COMTROL NF ALL ADDRESSABLE
FUNCTIONS IN EMS
USE:
1 THE PROGRAM I8 INITIALIZED BY
CALL HEAND (LUN) WHERE LUN (7 OR 12)
I8 THE UNIT ON WHICHW THE INFORMATIOM
I8 WRITTEN
THE WHOLE STURIN IS CLEARED AND A RECORD
CONTAINING B SECOHNDS OF SILENCE IS OUTPUT
2 FACH FOLLOWING RECORD ON THE TAPE
I8 MADE WITH AN ARBITRARY NUMBER OF CALLS
TH THE SUBROUTINES
TONGEN, TONGR,FILTER,FILTA,AMPL, ANMPLG,KOPPLA,KOPPLU AND EKOTID
THE RECORM 15 OUTPUT WITH AM ENDING CALL TO THE
ROUTINE TID
TMMEDTIATLY BEFORE 'CALL TID! THE ROUTINE SETSU
CAN BE CALLED
3 THE PROGRAM IS CLOSED WITH
CALL 8PELSU WHICH CILEARS THE STURIO AND WRITES
OME RECORD WITH 5 SECONDS OF SILEMNCE
THE GENERATION NF TAPES CAN CONTINUE
THE RECORD NUMBER IS CLEARED ONLY IF 'BAND!
IS CALLED AGAIN
NOTE
THE snuUnD GENERATOR IMTENSITIES ARE CLEARED
EACH TIME A RECMRD MAS BEEN WRITTEN, WHILE ALL
THE OTHER PARAMETERS ARE UNGCHANGED
UNTIL THEY ARE AFFECTED BY SNME SUBROUTINE CALL,
MORMALLY THE RECORD CONTAINS ONLY THE CHANGES
FROM LATEST RECORD AND ALL THE SOUND GENERATORS
INTENSITY EXCEPT IN THE FOLLOWING CASES
RECPARDNUMBRER FEQUALS 1
RECORDNUMBER EQUALS 20,46,60,86,,,,
THE NUMBER OF CHANGES CALSES A RECORD
LONGER THAN A RECORD CONTAIMING
ALL THE EMS PARAMETERS
NOTE
WHEN |ISTENING FROM A POINT OTHER THAN THE
BEGINNING OF THE PIECE ONE MUST BEGIN WITH
A RECORD YHWNSE NUMBER IS 2%,4m,60,80,,,,
TO BE SURE THAT ALL EMS ADDRESSES GET THEIR
RIGHT VALUE
IMN THE FOLLOWING DISCUSSION ALL PARAMETERS ARF INTEGERS

€ 1%

CALL TONGEN (MR, IFREQ,IWAVE,INTENS)



MR SOUND GENERATOR NUMBER (1=24)
IFRER FREQUENCY (um=15999)

THAVE WAVEFQORM (QA=7)

IMTENS AMPLITUDE IN DB (éd=12%)

CALL TOMNGR (NR,IFREQ,IWAVE,INTENS)

NR SOUND GENERATOR NUMBER (1=24)
IFRER FREGUENCY (B=15998)

IWAVE WAVEFQORM (4=7)

INTENS AMPLITUDE IN QUARTFR OF DB (@=4806)

CALL FILTER (NR,ICH,IMTENS)

NR FILTER NUMBER (1=2)

I0H CHANNEL NUMBER (1=28)
INTENS AMPLITUDE IN DB (é4=1206)

CALL FILTO (NR,ICH,INTENS)

MR FILTER NUMBER (1=2)

ICH CHANNEL NUMBER (1w=28)

INTENS AMPLITUDE IM GUARTER OF DB (@=48%)

CALL AMPL (NR,INTENS)

NR AMPLIFIER NUMEBER (P«21) ACCOROING TQ TABLE 1}
INTENS AMPLITURE IN DB (2=-127)

CALL AMPLE (NR,INTENS)

NR AMPLIFIER NUMRER (%w21) ACCORDING TO TABLE 1§
IMTENS  AMPLITUDE IN QUARTER 0OF DB (@=48R)

CALL KOPPLA (FROM,TO)
SET CONMNECTION BIT BETWEEN 'FRQM!' AND 'TO

CALL KOPPLL (FROM,TO)
CLEAR CONNECTION RIT BETWEEN 'FROM! AND 'TO!

FROM AND TN CAN TAKE VALUES FROM TABLE { AND 2 BELOW

CALL EKOTID (MR,K)

MR REVFPBATIDN UNTT NUMBER (1m=2)
K REVERBATION TIME (1=15) APPROXIMATELY K#2,35 SEC,
CALL SETSU

MAY BE CALLED IMMEDIATLY BEFORE TID

THE RECORD WRITTEN AT NEXT 'CALL TID! CONTAINS

A STOP MARK INSTEAD QF JUST AN END OF RECORD MARK
THIS CONDITION WILL LAST ONLY FOR ONE RECORD

CALL NOLLST

THIS ROUTINE CLEARS EMSTOT'S INTERNAL TABLES
CONTAIMING THE PRESENT STATE 0OF EMS,

T.E,, ALL PARAMETER VALUES ARE SET 70 ZERD
AND AL CONNECTIONS ARE CLEARED

CALL, TID (MS)

M8 RECORDTIME IN MILLISECGNDS

TID IS THE LAST SUBROUTINE CALLED TQ PRODUCE A RECORD.
THE SAMPLED INFORMATION FROM ALL SUBROUTINE



CALLS SIMCE LAST 'CALL TID! AND ALL UNCHAMGED INMFORMATION

SINCE EARLIER RECORDS (EXCEPT SQUND GENERATORS INTENSITY)

I5 WRITTEN ON TAPE WITH TIME MS AND RECORDNUMBER

OME MORE THAN LaTEST RECORD

(THE RFCNRD GENERATED BY 'CALL BAND' HAS NUMBER 1)

SIMCE ALL THE SOUND GENERATORS INTENSITIES ARE CLEARED

A MS MILLISECONDS PAUSE IS GENERATED IF ANOTHER 'CALL TID!
IS MADE IMMEDIATLY (IF NOISE GENFRATOR I8 USED

ITS AMPLITUDRE HAS TQ BE SET TO ZERD

BY CALL AMPL (2,%) )

CALL SPELSU (NREC,ISEL,MSELD)

NREL NUMBER OF RECOR[DS GENERATED IN THIS COMPOSITION
ISED SECOND PART OF MUSICTIME

MSECQ MILLISECOND PART OF MUSICTIME

THE VALWUES OF NREC,ISEC AND MSEC ARE

CALCULATED AND SET BY THE PROGRAM

THIS SUBRROUTINE ENDS EACH COMPOSITION AMD THE

RECORD GENERATED (85 SECONDS OF SILENCE) CONTAINS

A STOP MARK,

EMSTOT RILL CHECK ALL PARAMETERS AND GIVE
ERROR MESSAGES ON LISTING UNIT =12
THE ERROR MESSAGE WILL BE OF FORM
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ADDRESS OF LATEST EMSTOT CALL

ERROR TYPE MNEMONIC ACCORDING TO TABLE 4
ACCUMULATOR CONTENTS IN 0OCTAL,

IN ALl CASES RBUT 'KOPPLA' AND 'KOPPLU!

THIS WIll BE THE ERRONENUS PARAMETER VALUE

TN 'KOPPLAY AND TKOPPLUY' CARES THE LEFTMOST THREE
FIGURES #ILL BE THE OCTAL VALUE OF THE

'FROM! PARAMETER AND THE RIGHTMOST THREE FIGURES
THE OCTAL VALUE OF THE 'TO' PARAMETER

CURPRENT RECCRDNLUMBER IN OCTAL

CURRENT SECNOND PART NF MUSICTIME IN QOCTAL
CURRENT MILLISECOND PART OF MUSICTIME IM QCTAL

IF ALL ENTRIES EXCEPT SETSU AND SPELSU

ARE USED AS IMTEGER FUNCTIONS, EMSTOT WILL
RETURN AN ERRQR CODE A8 FUNCTION VALUE,

IF NO ERROR, VALUE WILL BE ZEROD

OTHERWISE, A NEGATIVE VALUE ACCORRING TD TABLE 4

BY INCLUDING THF FOLLOWING INTEGER AND DATA
DECLARATIONS IN THE CALLING PROGRAM,

THE AMPLIFIFERS IN AMPL AND AMPLO ROUTINES
AND THE CONKELTTION POINTS IN KOPPLA AND
KOPPLU ROUTINES €OULD BE SYMRULIC NAMES,

INTEGER AND DATA DECLARATIONS FOR EMSTOT

INTEBER FKQ1 ,EK02,BRUS,H31,R82,B83,R54,RM1,RM2,RM3
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INTEGER AMy, AmM2,D61,062,L1,L2,L3,L4,K1,K2

INTEGER K3,K4,TG3,TGA,T692,TG12,TG15,TG18,T619,T622
INTEGER TG21,7TG622,T623,TGE24,F1,F2,RM1A,RMIB,RM24A,RM2B
INTEGER AM1A,AMIB, AM2A,AM2B,L5,L6,L7,L8,VITT,RUSA
INTEGER TG22R,FRN
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DATA EKD1,EKOR,BRUS,BS)1,B52,B883,884/0,1,2,3,4,5,6/

DATA RM{,RM2,RM3, AM1,AM2,061,D62/7,8,8,12,11,12,13/

DATA L1,L2,L3,L4,K1,KP,K3/14,15,16,17,18,19,208/

DATA Ké&,TG3,TG6,TEO,TGIR2,T6G15,T618/21,22,23,24,25,26,27/
DATA T%iQ,TEQQ,TG21pTEZ%:TGEE;TG24.F1!2§,29,3@.31,32.35;34/
DATA F2,PM1A,RMIB,RM2A,RN2B,AN1A,AM1B/35,36,37,38,39,48,41/
DATA AMZA,AM2B,L5,L6,L7,L8,YITT/42,43,44,45,46,47,48/

DATA PUOSA,TG2gR,FR0/48,58,51/

bl AR B X B R R K E N Y T Y F YT RN Yy ]

EXAMPLE

CaLL KOPPLA (TG3,K1)
CaLL AMPL (K1,182)

THESE TWO LLINFS WILL CONNECT SOUND GENERATORS

GROUP (=3 TO CHANMFL 1 AND SET THE CHANNEL 1
OUTPUT AMPLITUDE Tn 15@ DB

TABLE 1
AMPI IFIER AND CONNECTION POINT NUMBERS

NUMBER AMPL IFIER

@ EKO1 REVERBATION UNIT ONF

1 EKO2 REVERBATION UNIT THD

2 BRUS NOISE GFNERATOR

3 st TAPE RECORDER INPUT CHANNFL ONE
4 RS2 TAPE RECORDER INPLT CHANNEL THWO
5 BS3 TARE RECORDER INPUT CHANNEL THREE
8 RS4 TAPE RECORDER INPUT CHAMNEL FOUR
7 RM1 RING MODULATOR ONE

& RM2 RING MODULATOR TWn

9 RM3 RING MODULATOR THREE

1o A1 AMPLITURE MODULATOR OME

14 AM2 AMPL ITURE MODULATOR TWo

12 DGy AMPLIFIER OME

13 ne2 AMPLIFIER THO

14 L1 POSITIGN UNE CHANNEL NDNE

15 .2 POSITION ONE CHANMNEL TWD

16 L3 POSITION ONE CHANNE| THREE

17 L4 POSITION DONE CHANMEL FOUR

18 Ki OUTPUT CHANMEL ONE

i9 K2 OUTPUT CHANNEL TWO

2n K3 OUTPUYT CHANNEL THREE



21 K4 OUTPUT CHANNEL FOUR
TABLE 2

CONNECTION PDINT NUMBERS
NUMBER POIMT

22 TG3 SOUND GENERATURS GROUP 1=3
23 TGS SOUND GEMERATORS GROLUP 4m=6
24 TGS SOUND GENERATUORS GROUP 7=8
75 TG12 S0UND GENERATORS GROUP 1%w=12
26 TG15 SOUND GENERATORS GROUP 13m15
27 TG18 SNUND GBENERATORS GROUP 16~18
28 TG1g SOUND GENERATOR 19
20 TGER SOUND BENERATER 28
3o TG21 SOIND GEMERATOR 21 (GBROUP 18=21)
31 TGE22 SOUND GENERATOR 22
32 TE23 SNUMD GENERATOR 23
33 TG24 SNUMD GENERATOR 24 (GRDUP 22=24)
34 F1 FILTERP MUMRER ONE
35 Fa FILTER NUMBER TWD
38 EM1A RIMG MODULATOR ONE INPUT A
37 RM1RB RING MODULATOR OMNE INPUT B
38 RM2 4 RING MODULATOR TWO INPUT A
a9 RM2B RING MODULATOR TWN INPUT B
44 AM1A AMPLITUDRE MODULATOR ONE INPUT A
41 AMIR AMPLITUDOE MODULATOR ONE INPUT B
42 AMZ2A AMPLITUDE MODULATOR TWO INPUT A
43 AM2R AMPLITUDRE MONDULATOR TwD INPUT B
44 .5 QUTPUT TO TAPE RECORDER CHANNEL 0ONF
45 ] OUTPUT TO TAPE RECORDER CHANMNEL Twn
46 L7 OUTPUT TO TAPE RQUORDER CHANNEL THREE
47 L& DUTPUT TO TAPE RECORDER CHANNEL FOUR
48 VITT S8ET NOISE COLOUR TO WHITE
49 ROSA SET NOQISE COLOUR TO PINK
8¢ TG22R SOUND GENERATOR BUS QUTPUT
51 FRD FREQUENCY SHIFTER
TABLE 3

LEGAL CONNECTIONS
FROM T

T3 K1
K2
K3
K4
L1
TG8

TG6 Fi
F2
RM1 A
RM1E
RM2R



EKOY
EKG2
ARMIR
K1
K2

K

K4
L1
TGS

TG K1
Ke
K3
K4
L1
TG12

TG12 F1
Fz
RM1LA
RELR
RM2E
EKD1
EKO2
AMIE
K1
K2
K3
K4
L1
TGLS

TGiS K1
Ke
K3
Ka
L1
TE18

TG18 Fi
F2
RM1B
RM2R
EKD Y
EKO2
AMLE
AM2E
Kl
Ko
K3
K4
L1
TG1Q

TGO 76228
TE28 FRO



TG214

Tu22

TG23

TG24

BRUS

Fi1

éHlA
TGS

RM2A
TG22B

AMiA
TG228

Fi

RMIR
RMZE
EXO1
EKO2
AMIB
AM2E
K1

K

k3
K4
L1
AM2A
TE228

Fi
Fz
RM2E
EKOY
AMZR
K1
Ke
K3
K4
Ll
ROSA
VITT

F2
RM1A
RMIB
RM28
EkD2
AM1A
AM2R
NGy
LG2
Ke
K3
K4



Fo

EKDY

Exkn2

Bs1

BS2

BS3

L1

Fi
RM2B
EKO2
AMIR
AM2a
D61
DG2
K2
K3
Ka

L1

AMIR
AMZ2B
DG
ne2
K1
K2
K3
K4
L1

AM1B
AM2B
Leg
nG2
K1
K2
K3
K4
L1

F1

Rr1mB
RK28
EKD1
EKD2
AvIB
AV2E
L5

Fi
Fe
RM1LB
RM2R
EKD 1
EKQZ
AMLB
AMZR
L6

Fi
F2
RMIR



RM28
EKD1
Exka2
AM1E
AM2B
L7

F2

RM1IR
RM2R
EKO1
EROZ
AMIR
AM2RB
L8

Rpq F1
F2
EKO2
AM1A
AMZ2B
(0]Ep]
bDG2
K1
K2
K3
K4
L1

RpM2 Fi
F2
EKQ2
AMLE
AM2 A
pet
nE2
K1
K2
K3
K4
L1

RM3 Fi
F2
EKQ2
AMZER

nG2

AM1 K1



NE1

De2

K3
K4
L1

K1t
K2
K3
K4
L1

Fi

F2

RM1B
RMZR
EKO2
AMLR
AM2RE

Fi

F2

RM1B
RM2B
EKO2
AM1B
AMZB

TABLE

ERRCR CnDES

=11
=21
=22
=23
=24
=31
=32
=33
=42
=51
=1
=52
=71

ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGaL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL

4

LOGIC UNIT

SOUND GENERATOR NUMEER
SOUND GENERATOR FREQUENCY
SOUND GFENERATOR WAVEFORM
SOUND GENERATOR INTENSITY
FILTER NUMBER

FILTER CHANNEL

FILTER INTENSITY
AMPLIFIER NUMBER
AMPLIFIER INMTENSITY
CONNECTION (DISCONNECTION)
REVERBERATION UNIT NUMBER
REVERBERATION TIME

TIME

MNEMONIC

LUN
86G
FREQ
VAGF
INTEN
FLNR.
CHNR
FAMP
AMPNR
AMP
KOPPL

EKQTD
TIiD

EKONR



