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1, INTRODUCTION

THE PRESENT SPECIFICATION DESCRIBES THE INTERNAL REPRESENTATION

OF INFORMATION IN THE EMS BUFFER AND REGISTER, ON EMS BINARY
MAGNETIC TAPES, AND IN PDP=15 CORE STORAGE BEFORE IT IS TRANSFERRED
TO EMS BY THE INTERFACE,

IT IS INTENDED FOR SYSTEMS PROGRAMMERS WHD WISH 70O WRITE THEIR

OWN PROGRAMS FOR THE PDP=15, OR FOR OTHER COMPUTERS TD WRITE
MAGNETIC TAPES THAT CAN BE IMMEDIATELY PLAYED BY EMS, SUCH PROGRAMS
MUST BE WRITTEN IN ASSEMBLER | ANGUAGE (MACRO=15) BECAUSE OF THE
COMPLICATED BINARY REPRESENTATION OF NUMERIC INFORMATION,

FORTRAN PROGRAMMERS CAN WRITE SUCH INFORMATION BY USING THE EMSALL
PACKAGE 0OF SUBROUTINES, AS THE STUDRIO IS EXPANDED TO INCLUDE NEW
FUNCTIONS, THE PRESENT DESCRIPTION AS WELL AS THE EMSALL PACKAGE
WILL BE UPDATED TO REFLECT THE CURRENT IMPLEMENTATION OF EMS,

A VERSION CALLED EMSTOTAL IS ALSO AVAILABLE FOR THE CDC=36072
COMPUTER,

REFERENCE IS FURTHER MADE TO THE FOLLOWING DESCRIPTIONSS
EMSALL PROGRAM DESCRIPTION
EMSmPDOP=15 INTERFACE PROGRAMMING SPECIFICATION,

2, NOTATIONS

ADDRESSES IN THE EMS BUFFER AND REGISTER ARE WRITTEN IN OCTAL
NOTATION (INDICATER BY 0OCT), WHICH ARE AT PRESENT IMPLEMENTED

IN THE RANGE 2R@2-0777 (0CT), THE ADDRESSING ALLOWS FOR A FUTURE
EXPANSION Tn 7777 (OCT), NOTE THAT EARLIER DOCUMENTATION ON EMS
HAS USED THE HEXARECIMAL NOTATIOM WITH A,B,C,D,E,F FOR THE DIGITS
TEN THROUGH FIFTEEN, THE FOLLOWING CONVERSION TABLE CAN BE USED
IN THE RANGE BRHA=QFF (HEX):

HEXADECTHMAL nCTAL HEXADECIMAL OCTAL

AR0=00F (HEX) g@8d=-0017 (0OCT) ABA=ABF (HEX) w2a8=0217 (OCT)

A1 F RAZG=AR37 A0A=AOF AR2R=A237
A2G=00F AAAR=UAST AhB=BAF B2A4Gan257
A3G=N3F PABA=GATT7 NEAmABF A26R=0B277
AdRm@A4F m1AR=A117

BLAmACF Glgd=0317
AEA-ARF F1PA=A137 PUA=GDF R32A=A337
AEA=BBF pl14v=R1587 AEB=AEF #E340=0357
A7 BmA7F ZLEA=RLT7 AFA=AFF B36ER=N3T77

FOR ADDRESSES IN THE RANGE 1@8=1FF (HEX),

EACH CELL CAN STORE 6 BITS OF DATA,
EMS DOCUMENTATION THE BITS ARE NUMBERED FROM RIGHT TO LEFT?

ADD 2408 (0CT),

IN ACCORDANCE WITH EARLIER



CELLS, EACH WAVE FORM IN ONE AND EACH AMPLITUDE IN 2 CELLS, i
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CORRESPONDING TO THE SIX LINES T5=T@ OF THE EMS DATA TRUNK, ; | poo,
IN COMMUNICATION WITH MAGNETIC TAPES AND THE PDP=15, THIS MAKES !
T5 THE MOST SIGNIFICANT BIT AND T2 THE LEAST SIGNIFICANT BIT, [y NOR 2
A SINGLE RIT OF ONE CELL WILL BE WRITTEN BY PUTTING THE BIT DESIG. = &L N\ © @ 2 > -
NATION AFTER THE OCTAL ADDRESS, THUS ©123T5 DENOTES THE LEFTMOST g ol B ¥ leg
RIT OF ADDRESS #123(0CT), IN THIS CONNECTION, THE SUBSCRIPT 8 g - %
WILL BE OMITTED, { r g 3
MOST DATA USE A MIXED DECIMAL-BINARY REPRESENTATION IN EMS, WHICH |
ALLOWS THE PARAMETERS TO BE SET OR DISPLAYED IN DECIMAL AT THE g DO,
MANUAL CONSOLE, THIS DESCRIPTINN USES THE FOLLOWING NOTATION TO i o
REPRESENT THE SINGLE BITS OF A DECIMAL INTEGERS g lELﬂlﬁ\ﬁ
D&, D4, D2, D1 ONES DIGIT § - )
DEG; D4n, Dam, Dl TENS DIGIT 5 D |
nees, Dage, D26@,  D10G HUNDREDS DIGIT @ Vo
nemgm  D4ngm, D209A, D1GA2  THOUSANDS DIGIT % b |
SINCE AMPLIFIER VALUES MAY BE SET TO QUARTERS OF DECIBELS, WE g Y
FURTHER USE D,5@ AND D.25 TO DENOTE THE BITS FOR ONEwHALF AND | 1
ONE=QUARTER DECIBEL. THE CONTENTS OF A NUMBER ARE SIMPLY OBTAINED | b |
BY ADDING THE VALUES OF THOSE BITS WHWICH ARE SET=1, ; e
? |
3, SOUND GENERATOR PARAMETERS § \ AR
THERF ARE 24 SOUND GENERATORS DENOTED SG1~S624, EACH SOUND f AL\, - |7 8 &
GENERATOR 18 DESCRIBED BY THREE PARAMETERS, NAMELY FREGUENCY, : P A ——
WAVE FORM AND AMPLITUDE, EACH FREQUENCY IS STORED IN 3 CONSECUTIVE — - ' K
| 7

v .

g

i

i P

THE ADDRESSES OF THE SOUND GENERATOR PARAMETERS ARE CALCULATED , |
FROM THE FOLLOWING EXPRESSIONS, WHERE K (=1=24) IS THE NUMBER L~ i
OF THE SOUND GENERATOR: ; !
FREGUENCY FROM 3%(K=1) TO 3%(K=1) + 2 § ;
WAVE FORM AT K+@127 (OCT) » 1, Aad
AMPLITUDE FROM 2¥K+7A136(0CT) TO 2%K+B137(OCT) i | :
PERMITTED FREQUENRIES ARE IN THE RANGE @ TO 15999 IN STEPS OF 1, ALNAR | 07121314 § 6
VALUES ABOVE 9999 ARE REPRESENTED BY LETTING THE D82a@, D4psga, ; . SN -
D2@@A AND D1@@a® BITS YIELD ANY VALUE OF @=-15 THOUSANDS} THE e 2,29 D8 94 - 2 ~ 6
HUNDREDS, TENS AND UNIT DIGITS SHOULD ONLY YIELD DIGITS @-9 EACH., ‘ 1
THE BITS ARE STORED AS FOLLOWS: ] L3, §}'¥§ fF 9 ¢ - 3 - 7
A . | A
CELL/BIT T5 Ta LETE I ¢ T @ = *
3%(K=1)  Dan nan D1 % D2 D4 N8 AL AR . e . -
3%(Km1)+1 DG D2p@  D4BG | DABA DA D2o L. gn
3(Km1)#2 n;mﬁai D2ARY D4NAE DBRAAG cL. e : :
. i
e g |
PERMITTED WAVE FORMS ARE @=7 IN STEPS OF 1, WHERE @ AND { DENOTE \ LIS . ¥ !
THE SAME (SINUSUIDAL) WAVE FORM, THE BITS ARE STORED: | o 0 |
¢ wbef {
- x 3 ] |
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! 3 g i
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CELL/BIT T5 T4 T3 T2 T1

Ke@1B7 (BCT) = " - D1

D2

TR
Da

PERMITTED AMPLITUDES ARE @=12@ DECIBEL IN STEPS OF #,25, VALUES

ABOVE 99 ARE REPRESENTED BY LETTING THE RBRITS D&z, D44,

p2a, D12

YIELD ANY DIGIT BETWEEN @ AND 12 TENS, THE BITS ARE STORED:

CELL#BIT S T4 T8 T2

PB | D25

2%K+P13EC0CT) p2 :
n2a Danm

2¥K+2137 (OCT)H =

D4
Dia

4, FILTER AMPLITUDES
THERE ARE TWO FILTER UNITS Fi, F
AMPLIFIER OF EACH INDIVIDUAL CHA
FROM Gim120 DECIBEL IN STEPS OF @
IN THO CONSECUTIVE CELLS, NAMELY

F1 CHAMNEL K
F2 CHANNEL K

FROM
FROM

2¥K+A216 (OCT)
2¥K+A3ZRE(OCT)

TO
T 2

MOTE THAT THE INTERMAL STORAGE O
FROM THAT OF OTHER AMPLIFIERS+

CELL/BTT 5 T4 T3 /T2

/

D1g | D2

ﬁ,25t D

\

D¥K+A216/8366(NCT) D4 na
2¥K+A217 /2327 (OCTY) = -

5., MISCELLANEOUS AMP| TFIERS

THE DEVICES BELOW HAVE QONE AMPLI
A=120 DECIBEL IN STEPS OF 2,25,

2%K+0217 (OCT)

T1 T

AL | AR

L L PR

Q.ﬁ@ -

D8; D1

2 WITH 28 CHANNELS EACH, THE
NNEL CAN BE SET TO ANY VALUF
»25, EACH AMPLITUDE IS STORED

(Kei=34(0CT)

¥K+@327 (OCT)

F FILTER CHANNEL AMPLITUDES DIFFERS
| T@

D8a AL | AR

? D4n
253 D1

E
Pt TS

FIER EACH, WHICH CAN BE SET TO
THE ADDRESSING AND INTERNAL REPREw

SENTATION CORRESPONDS TO THOSE OF SOUND GENERATOR AMPLIFIERS

(PARAGRAPH 3) IF WE ASSIGN THE F
REVERBERATION UNITS RV1
Rv2
NG
TR
TR2
TR3
TR4
RM1
RM2
RM3
AM1
-AM2
AMP1
AMP2

NOISE GENERATOR
ANALOG TAPE RECORDER

RING MODULATORS

AMPLITUDE MODULATORS

SINGLE AMPLIFIFRS

OLLOWING VALUES OF K3

KeB8) (DEC)
K=82
KmB3
K=84
K285
K=88
K=87
K=RE
K=BQ
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KaGi
K202
K=03
Ks04
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CELL/BIT

P¥K&A136
2%K+A 137

6, SWITC

S63

366

SO

sG12
5615
SG18
8$G19=562
SGBUS

RML1A,RM]
AMIA,AMY

PSS=R58
WHITE

PINK
FRC

POSITION SIMULATORS PS1 K=95

PS2 K396
PS3  K=97
PS4 K398
OUTPUT CHANNELS CH1  K=99
CH2  K=10@
CH3  K=1@1
CH4 K=102
T5 T4 T3S T2 TL TR
(0CT) D2 N4 D8 | D,25 D50 =
(GCT) = D16 na2q Dan LET D1
\
HROARD CONNECTIONS

A NUMBER OF CELLS ARE OCCUPIED BY THE PROGRAMMABLE SWITCHBOARD,
EACH BIT HAS THEN THE FUNCTION TO CONNECT (BIT=1) OR DISCONNECT
(BIT=A) SOME DEVICE FROM SOME QTHER,

IN ADDITION TO THE SYMBOLS USED FOR MISCELLANEOUS AMPLIFIER
OUTPUTS IN THE PREVIOUS SECTION, THE FOLLOWING SYMBOLS OCCUR
IN THE COMMECTION TABLES:

COMMON QUTPUT OF SOUND GENERATORS 1=3
]

" n " ] 4=6B
4] " W 0 1] 79
n " " u it 1 A 1 2
" " n (i} Li} 13=15
L " L n " lﬁ”la

4 INDIVIDUAL SOUND GENERATOR QUTPUTS

COMMON SOUND GENERATOR BUS, LOCATED NEAR 5G22 ON THE CONSOLE,

B,RM2p,RM2B INPUTS OF RING MODULATORS 1m2
B, AM2A, AM2B AND AMPLITUDE MODULATORS (=2

POSITION STMULATORS 5-8, AT PRESENT USED
FOR ANALOG TAPE RECORDING

WHITE MNOTSE GENERATOR OPTION
PINK NOISE GENERATOR ORTION
FREQUENCY CHANGER

THE TABLE ON PAGES 5=6 GIVE THE CONNECTION TABLE ORDERED BY
ADDRESSES, AND PAGES 7-12 ORDERED BY DEVICE, IN THE LATTER
TABLE, PERMAMNENT CONNECTIONS ARE DENOTED BY =P=,

THE CONNECTION TABLE ALSO STORES THE TIMING CONSTANTS OF THE
REVERBERATION LNITS RV1 AND RV2, A TIMING CONSTANT IS STORED
AS A FOUR BIT INTEGER K, WHICH CAN TAKE ANY VALUE FROM 1 TO 15,
THE ACTUAL REVFRBERATION TIME IS APPROXIMATELY

TIME = K¥#,35 SECONDS

THE RITS OF K ARE STORED AS FOLLOWS:



RYL D1 263273
D2 @63AT2
D4 9830T1
D8 HB3ATE
+EJECT

RvV2

01
D2
D3
D4

A631T1
A6317@
AE32TS
AB3INT4



CELL/BIT  T5 T4 T3 | 72 T1 T

M523 (OCT) SGE>RMPB  SGE>RM1B SGE>RMIA | SG6>F2 SG6>F 1 Fk63>as1
521 $612>F1 SGO>PSY SGE>PS1 /| SGE>AMIR SGE>RV2 S66>RYY
522 S612>RV2  SG12>RV1 SG12>RM28 | 8G12>RMIB  |SG12>RM1A  S5G12>F2
503 8G18>RMIB SG18>F2 SG18>F1 = §G15>PS1 [§%12>Psx SG12>AM1B
524 S618>PS{  SG1R>AM2B  SG18>AMIB  SG18>RV2  SG18>RVI  SG1B8>RM2B
525 4SGERUS>RV1 +SGRUS>RM2B +SGBUS>RMIB +SGBUS»F2  -+8GBUS>F)  —+5G21»ps!1
526 NG>CH1 +SGBUS>CHL -+SGBUS>PS1, +SGBUS>AM2B +SGBUS>AM1B —+SGBUS»RY2
527 NB>PS1 NG>AMZR NG>RVL | NG»RM2B NG>F2 NG>Fy
530 RV2>AMIR  RYV1>PS1 RV1>AMP2 RVI>AMPY RV{>AM2B RV1>AM1B
531 FlaAMiA F1>F2 RV2>PS1 RV2>AMP2 RV2>AMP1 RV2>AM2B
532 F1>AM2R F1>AM1A F1>RV2 F12RV1 F1>RM2B F1>RM1B
533 Fo»RM2A FO>RMLR F25F1e~(CHT Fi»PS1 F1>AMP2 Fi>AMP1
534 Fo>AMP2 Fo»AMP1 F2»>AM2A F2>AM1B F2»RV2 F2>RV1
535 AM2>CH1 AM1>CH1 TR1>RM1B TRI>F2 TR1>F1 F2>P8§1
536 TR1>PS5 TR1>AM28 TR1>AM13 TR1>RV2 TR1>RVY TR1>RM2B
537 TR2>RV2 TR2»RV1 TR2>RM2B  TR2>RM1B TR2>F2 TR2>F1
540 TRA>RMIB  TR3>F2 TR3>F 1 TR25>PS6 TR2>AM2B TR2>AM1B
541 TR3>PS7 TRI>AM2R TR3»AM1B TR3>RV2 TR3»RV1 TR3>RM2B
542 TRA>RV2 TR4>RV1 TR4>RM2R TR4®RM1B TR4>F2 TR4>F1
543 RM12RVD RMI>F2 RM1>F1 TR4>PS8 TRA>AM2B TR4>AM1B
544 RV2>CHL Ry1>CH1 RM{>AMP2 = RM1>AMP1 RM1>AM2B RM1>AMLA
545 RM2»AM2A  RM2>AM{B RM2>RV2 RM2>F2 RM2>F 1 RM1>PS1
546 RM3A>RYV2 RMAF2 RM3>F 1 RM2>PS1 RM2>AMP2 RM2>AMP {
547 AM2>PS 1 AM1>PS1 RM3>PS1 RM3I>AMP2 RM3>AMP 1 RM3>AM2B
550 AMP1>AMIB  AMP1>RV2 AMP1>RM2B  AMP1»RM1B  AMP1>F2 AMP 1>F1
551 AMP2SRYV2  AMP2>RM2B  AM2>RM{B AMP2>F 2 AMP2>F 1 AMP1>AM28
552 SG23>AMIA SG22>RM2A  SG21>RM1A  SG2@>FRC AMP2>AM2B  AMP22AM1R
553 RM2>CHY RM1>CH1 S69>S612 $GE>SG9 SG3>S66 8G24>AM2A >
554 +5G19>5GBUS 8G21>5619  S628>SG19  S618>SG19  SG15>SG18  §G12»8615
555 SGO>CH4 SGE>CHA SG3>CHA +#5624>SGBUS-+8623>8GBUS +SG22>8GBUS-
556 NG>CHA4 4SGRUSPCHA «/SG21>CH4 SB18>CHA SG15>CH4 SG12>CHA
557 RM2>CH4 RM1>CH4 RV2>CH4 RV{>CH4 AM2>CHA AM1>CH4
560 SEO>CH3 SG6>CHI SG3>CH3 F2>CH4 F1>CH4 RM3>CH4
561 NG>EH3 4SGRUS>CH3  #S621>CH3 SG18>CH3 8615>CH3 §G12>CH3
562 el RM3>CH1 RV2>CH3 RV1>CH3 AM2>CH3 AM{>CH3
563 SGa>CHY Fo>CH3 F1>CH3 RM3>CH3 {§}2>cﬁs [§M1>0H3
564 +5621>CH2  SG1E>CH2 SG15>CH2 $G12>CH2 SG9>CH2 SG6>CH2
565 RV2>CH2 RV1>CH2 AM2>CH2 AM1>CH2 NG>CH2 + 3GBUS>CHR
566 SGI>CHY  F2>CH2 F1>CH2 RM3I>CH2 RM2>CH2
567 FSG21>CRL - SG1B>CHL  SG15>CHI  §612>CH1  $G9>CHI
630 RV2>D4 RV2>D8 RV1>D1Y RV1>D2 RV1>D4
631 N -—— NG>WHITE NG>P INK RV2>D1
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