ENSONI Q EPS/ ASR SEQUENCE STRUCTURE

Thi s docunent describe the organization of files for sequences (and songs)
for the EPS “classic” and the EPS 16+ sanplers. These two generation of
sanplers use different file types. The 16+ can convert a cl assic sequence
toits owmn format while the classic cannot read songs or sequences fromthe
16+. There are nany sinmlarities in the structure of the sequences. This
docunent is divided into sections, the headers of which should indicate
whether it applies only to 16+ or to both sanplers. It will probably be
beneficial to read all sections on the classic even if you are only
interested in the 16+. The EPS-cl assic case is presented first, then what
is different in the 16 + case is presented. Sone fanm liarity with the EPS
will be required to follow the text.

The ASR-10 sequence is very simlar to those for the EPS16+ for sequences
and songs wi thout audio tracks. So the ASR- 10 sequence do not need a
separate description. The ASR-10 will read EPS C assi c sequences and
convert themto ASR sequences. However there are very nany bugs in that
conver si on.

Sequences can be stored individually on disk, or several sequences can be
stored together in a SONG In these cases the structure of the sequence
chunk is alnmopst the sane. We shall call these sequence types a STANDALONE
SEQUENCE and a LI NKED SEQUENCE respectively. In addition, a song has
tracks running for the whole I ength of a song; the structure of these are
the sane as that for the standal one sequence. W will also call these song
tracks for a SONG SEQUENCE. Finally there is a structure in a song which
only has faint simlarities with the other sequences and that is the SONG
STEPS. Note that the differences between a Standal one- , linked -, and Song
-sequences are snall and nmay not have been intentional

In order to take direct advantage of the information that is given here you
first have to access Ensoniq files individually ( as found in the
directory of an eps disk ). The needed information for doing so can be

found several places( see footnote 2 ).

A note on 12-bit integers and vectors/longs and nunber notations

Sonme nunbers found in eps sequences nay at first appear strange when vi ewed
by a hex-dunp. They nmy perhaps nake a lot nore sense if you assune they
are nade the way they are in order to load efficiently into a “12 bit w de
menmory” on a nmachi ne using a processor with 16 bit word size. There are
many ways of doing this and Ensoniq have used a few of them for the EPS.
The EPS has a 13 bit wi de menory, but that’s beyond the point. Here we
descri be one conmobn structure occurring in Sequences: An integer nunber
that will indicate the hex nunber $1A will be stored as $01A0. The | east
significant nybble of the integer is not used. You see that you will obtain
the i ntended value of the integer by dividing its file representation by
16. I sonetine notate variables stored this way as integerX16. Sonetines
we need nunbers | arger than 27212 and a | ongint occupying 4 bytes in the
file will be used. The nunber is then stored as a pair of integerX16 wth
the | east significant integerX16 first. Exanpl e: the address $1234 is
stored as $2340 0010. We may call this last type as “eps_longint.”

VWen | in this docunent wite $1234 | use “$” to indicate hexadeci nal,
use 9410011 to indicate binary and | use 20. (note the decimal point) to
i ndi cate decimal twenty. The default is hex however. Ordering of

i ntegers, bytes, nybbles, and bits refers to the order they have in the
file. The nunbering starts at zero. The second byte is byte nunber one.



The first byte, bit or nybble occurring when the nunber is handwitten is
referred to as the npbst significant one. I"l'l use conmbn assenbl er
synbol s for |ogical oerations on nunbers, exanple & is the synbol for

| ogi cal and.

“Header structure”, cl assic

W start with a table which is a listing of the start of a sequence file,
which is the header of the sequence.

(in the tables the sizes and offsets (ofs) are givven in bytes unl ess

ot herwi se specified,)

O's Size VarNane Meani ng/ Conment s

0] 4 SegLen Lengt h of sequence in bytes
stored as eps_| ongi nt

4 24. SegNane Nane of seq.
Only the first byte of each integer
is used, the second is always zero
except the 20th byte which is $30
for a standal one and |i nked sequence
(but is 0 for a song sequence)

For a song sequence the nsb of all integers are $2E.
1C 2 NumBar s nurmber of bars x16
1E 2 Ti neSi g ti me signature,

bit5-8-> nom nator, bit 9-11 denom
denom 2=quarter, 3=ei ght, 4=si xteenth, 1=half O=whol e
exanpl e $05C0 = %4011 1.100 0000 =11/16

20 2 Tenpo beats pr. min. X16, |east sig. nybble not used
nost sig. nybble not used; that is | oop-flag
20 1 LoopFl g Most si g nybbl e used, of f=%Fx, on=0x, NB shared

22 4 StartlnfoTrk O fset address of info track, eps_|long
22 4X9 StartTrkTbl

26 4 Start Trkl Start address fromtop of file trackl
2A 4 StartTrk2 — ----------- e e e 2
2E 4 StartTrk3  ----------- e 3
32 4 StartTrkd — ------o---- T e 4
36 4 StartTrk56  ----------- e 5
3A 4 startTrk6  ----------- A 6
3E 4 startTrk7  ----------- P e mmeeoaao- 7
42 4  StartTrk8 = ----------- e 8
46 here is the normal start for infotrk = trkO

68 here is the normal start for first recorded track

Track_Chunk structure classic and 16 pl us

In a sequence there appear to be possible to have 9 Track Chunks all having
essentially the sane structure. The begi nni ng address of the chunks are
found in StartlnfoTrk, and StartTrkn where n=1,2,3 ..8. The exact neani ng
of what is called InfoTrk may not be known, but effectively it only has a
advance_ti me- command cont ai ni ng the total nunber of clicks in the sequence.
The other tracks are sinply the contents of the tracks as played back on
the EPS by sol oing that particular track.

The structure starts with a eps_long ( with the | east significant

i ntegerX16 first ) that holds the nunber of bytes that there is in the
sequence. Then follows two integers which are al ways? zero. Then foll ows
20 bytes that are not used. It is guessed that it can function as sone
sort of scratch area. The actual contents of the track_chunk then starts
at offset 28. fromthe top of the track. The content will consist of



i ntegers grouped together 1 ,2 ,3 or 4 depending upon its function. A
Track ends with the EndOF Track nessage ($8BCO for classic while $80E9 for
plus) The end is also given inplicit by the | ength of course.

K so here in schematic form
Track _chunk cl assic and 16+

ofs size name meani ng/ conmment s
0 4 TrkLength Byte length of Track stored in an eps_| ong
4 4 unknown , set it to O
8 20. Scratch Unknown, Not used when read/witing to fl oppy
$1C .. eventstart A sequence of nessages,
ended by the EndOf Track comrand.

“Sequencer event structure”-classic

It may be appropriate to regard the sequencer events as a collection of
messages. The length of a conplete nessage ( in the file)is always an even
nunber of bytes-so we can al so regard each nmessage to consist of integers.
The nunber of integers contained in a nessage i s dependent upon what the
message is about. W can say the first integer of the nessage al ways
contain informati on on what kind of conmmand ( note, program nod wheel ..)
it is. There may be zero to 5 data integers foll owi ng the conmand
identifying integer. The length of the nmessage is fixed for a given
command. See 'parsing’ for how to determne if an integer is a conmand,
and if it is, what type it is. The nbst significant nybble is irrel evant
for the type of command . Nybble 1 and 2 constitute a byte determ ning
the command. ( and nybble 3 is 0) Exanple: The first integer of the nessage
is $ABCO -here $BC is a byte identifying the command. $A has the nobst sig.
bit set signalling that it is a conmand. The three least sig. bits of the
nybbl e $A are time-clocks. For now we can ignore its value This nmeans that
both BBCO and 8BCO woul d signal the sanme command. ( just the timng of the
next conmmand is different ) .See bel ow

Tim ng of events, classic

A nessage contain infornmati on on when the next event is to occur ( not the
timng of itself ). This tine information is contained in the three | east
significant bits of the nbst significant nybble of the conmand i nteger. In
addition, if the nessage contain a data-integer then quite frequently ( a
few exceptions exist) the 5 nbost significant bits of the |ast data integer
( however the first bit is 0 ) also contain timng info. Exanpl e: nessage
ABDO 1CO00 , Here the conmmand-integer is ABDO.. It’'s npbst significant nybble
is A=24010, so the tine-bits are ¥910=$2. The last data integer is
1C00=%9001 1100 0000 0000. The 5 nbst sig. bits here are %90011=%$3. So the
next event will occur after $23 cl ock- pul ses. It is known the eps uses
time-cl ocks of which there are 48. to the quarter-note. Lets notate the
tine delay until next event by the synbol dCd k( delta clock). TrkO or the
infotrack contains a tine conmand. |t contains the exact nunber of clocks
in the sequence. The sumof all dC ks that is given in a track should add
up to the value given in the infotrack

The di fferent commuands, cl assic

As noted above the second and third nybble ( nybble 1 and 2, $BC in $ABCO)
contain the key to identifying the conmand. First we present a |ist of

t hese command keys, then we list the different values for these commands,

i ndi cate how nmany bytes a nessage of that type will contain and give an



exanpl e of a nessage and decode it.

i st of conmands

00-57 note nessage
58- AF after-touch, key pressure

BO pitch wheel, mdi pitch bend
B1 nodul ati on wheel, mdi ctl 1
B2 patch select, mdi ctl 70

B3 external controller

B4 foot-controller, mdictl 4
B5 volune, mdictl 7

B6 foot switch, sustain pedal, mdi ctl 64.
B7 pressure ( channel pressure )
B3 program change

B9 ti mre conmand

BA sequence call (in song steps)
XX

BC end of track

BD i nst vol une

some of the commands gi ven by exanpl es.

00- $57, Note nessages 6 bytes:

These are sufficiently frequent and special that they nay deserve specia
mention. When parsing: If nmsbit is set, then check if nybble 1 and 2 (
start at 0) is less than than $58. If so it is a note event otherw se not.
The 48. bits in the note nessage are :

Commandbi t 1 bit, always 1

dd k( hi) 3 bits, no. of clksX16 to next event(also add dd ks(l0))
unused 1 bit

Not eNunber 17 bits, note C2 has nunber $0F , m di not e=not enum+33.
unused 4 bits always O

Not eLengt h 13. bits (nmsbit always 0 ), length in units of clks.
unused :3 bits

unused 1 bit al ways O

dd k (lo):4 bits,

Vel ocity 17 bits range 0-127.

extrabit : 1 bit, ignore this bit. see footnote 1

unused :3 bits always O

So bit-wise it can be witten:
1ttt Onnn nnnn 0000 Oddd dddd dddd dOOO Ottt tvvvv e000
where t=dd k, n=note, d=duration, v=velocity , e= extrabit
( each letter is here a bit, note that other places a single letter
represents a nybble )

W illustrate an exanpl e bel ow
Exanpl e command i n bytestream ( 90FO00A819F0 )



90 FIOO OA 819 F|O

Aclk @ Note No. - notelength

This is decoded in the foll owi ng way:

Aclk Velocity

extra

Hibit is set => it is a command, nybl+nyb2<$58 => it is a note conmmand.
Not eNunber =$0F = C2

Lengt h/ Durati on= $A8 div 8 = $15=21. clock units

Vel oci t y=$1F (=31.) =$9F&$7F

extra=0 =i gnore

dd k=$13=$90&$70) +($19 div 8 ); advancenent of counter after event

$58- $AF, pol yphonic after-touch 4 bytes:

The note nunber is found in nybble 1 and 2. W get the eps note number by
subtracting $58.. ( and the mdi note number by -$58 +33. )

8670 0930 not e=67- 58=0F="C2”, dd k=$01(=09 div 8), pressure=$13(=$93&7F)

BO, Pitch wheel 4 bytes
BB0OO 0410 pi tch bend 41=65., dd k=$30 (=(BB&70) + 0 )
B1, Mod wheel 4 bytes
BB10 1740 vi brato $74, dd k=$32(=(BB&70) + (17 div 8) )
B2, Patch sel ect nessage4 bytes
BB20 7C00 patch sel $40=“*0", dd k=$3F (=(BB&70) + (7C div 8) )
CB20 1000 patch sel $00=*00", dd k=$42 (=(CB&70) + (10 div 8) )
9B20 3200 patch sel $20="0*"(=320&7F), dd k=$16 (=(9B&70) + (32 div 8))
8B20 47F0 patch sel $7F="**"  dC k=$08

B4, Foot Pedal 4 bytes
8B40 0410 control val ue=$41=65. , dd k=$00

B5, Vol une4 bytes
BB50 03FO0 vol une=$3F=63. , dd k=$30=48.

B6, Foot Switch4 bytes
AB60 17FO0 swi t ch=$7F="down”, dd k=$22(=(AB&70)+(17 div 8)
AB60 0800 switch= 0="up”, dd k=$21

B8, Program nessage4 bytes

BB80O 1000 program 0, dd k=$32
B9, Advance d ock4 bytes

The rul es about dCd k don’'t apply here, the |largest dd k is $3FFF

8B90 01FO advance clock with $1F=31. ticks,
9B90 2340 advance clock with $A34=2612. =((9-8)*$800 ) +234
BA, Seq Call message 8 bytes

BBAO 0080 0000 0020, seq.8 2 tines, mute=trans=0 only in songsteps_chunks
have not seen a 8BAO variant of this
BC, EndOF Track 2 bytes
8BCO

BD, I nst Vol ume nessage 4 bytes




BBDO 0740 , dd k=%$30, i nst vol une= $74

Parsing , classic

Start parsing at byte offset 28 fromtop of track. Parse first one integer
at atinme. If <0 then it is a conmand ( else error). If it is a command
then test the second and third nybble (nybble 1 and 2) of the integer. If
this is less than $57 its a note -the I ength=6 bytes, else if |less than
than $AF then it is after-touch length is 4 bytes else if it is $BO ... and
so forth. One can find the nessage length froma |l ength table. One then
advance the parse pointer accordi ngly.

SEQUENCES AND THE EPS16+

There are many sinilarities in the sequences of the classic and the 16+
sanpl er. How the sequences are organized is the sane. The individua
messages are different for the 16+ and the cl assic however, even if sone of
the concepts are the same. GCenerally variables that are integerX16 for the
eps classic are integers (with the nost significant byte first) for the
16+. Since there are so nany simlarities we only reproduce briefly the
structure and point out the differences. For the 16+ there are also slight
di fferences between single standal one sequences and |inked sequences. (

There is no such distinction for the classic )

“Header structure” 16+

The header structure appears very simlar to that for the cl assic, except
t he nanme

O fset Size VarName Meani ng/ comrent s
0] 4 SeqlLen eps_| ongi nt
4 24. Seql6Name Name of seq.

Only the first byte of each integer
is used the second is always $FF - except the
fourth byte of Seql6Name is 00 for a
st andal one single seq.
(For a songstepseq. the 4th and 6th byte is 00.)
For a song sequence the nsb of each integer is 2E
1C 2 NumBars16 This is often O for a standal one sequence.
The nunbers can then be cal culated from
tinesig and the infotrak.
1E 2 TineSiglé tine signature, as classic but shift right 4
bi t9-12-> noni nator, bit 13-15 -> denom
denom 2=quarter, 3=ei ght, 4=si xteenth, 1=half

O0=whol e
exanpl e $005C = 99101 1.100 =11/16
20 1 LoopFl g16 of f =$0F, on=00
21 1 Tenpol6 beats pr. mn.
22 36 Tr kTbl 9 entries of eps_longints. points to TrkO..Trk8
46 Nornmal start trkO trkO = infotrk
68 here is the normal start for first recorded track

“Sequencer event structure”-16+

A coll ection of nessages. Each nessage consist of integers. The nunber of
i ntegers contained in a nessage i s dependent upon what the nessage is
about. The first integer of the nessage contain information on what kind



of command ( note, program nod wheel ..) it is. The | ength of the
message can vary for a given conmand. See 'parsing’ for how to deternine
if an integer is a command, and if it is, what type it is. The nobst
significant byte is irrelevant for the type of conmmand . byte 1 (the 2nd
byte) specifies which command it is. Exanple: The first integer of the
nmessage is $ABCD -here $CD is a byte identifying the command. $A has the
nost sig. bit set signalling that it is a command. The first byte carries
a val ue $2B(=$AB&7F) which nornally is a deltacl ock val ue before next
event. For now we ignore the value This neans that both BBCD and 80CD
woul d signal the sane conmand. See al so bel ow

Ti mng of events, 16+

The timing infornation carried in a 16+ sequence has twi ce the tine
resolution of a classic sequence. The 16+ uses 96. clocks pr Qnote while
the classic uses 48.. A nessage contain informati on on when the next event
is to occur. This tine information is contained in the npbst significant
byte of the first i nteger. Exanple: nessage 80BD 0022 , Here the
command-i nteger is 80BD. The command byte is BD. The next event w |l occur
after $00 cl ock-pul ses, while for ACBD 0022 the commandbyte is al so BD and
the next event occur after $2C clock ticks. Atrack will always start with
a tinme_command to sync the events to the clock. For the 16+ a norma

st andal one seq. track usually starts with “count down 3 clock pul ses”
before next event, while the classic starts with 1 clock pul se as does a
16+ sequence within a song. A standal one 16+ sequence can also start with
count down 1 clock pulses. TrkO which we also calls the infotrack contains
the nunber of clock ticks in the sequence, fromthis nunber and the time-

si gnature one can cal cul ate how many bars there are. Note that normally

t he nunber of ticks in a 16+ sequence will be twice that in a classic plus
one, given the sane input for standal one sequences. For a song sequence
the nunber of ticks in the info track will be exactly the nunber of tics as

calculated fromthe time-signature and the nunber of bars ( not + 1)

The di fferent commuands, 16+

As noted above the second byte ( byte 1, $CD in $ABCD) contain the key to
identifying the conmmand. First we present a list of these commmands, then
we list the different values for these commands, indicate how nany bytes a
nessage of that type will contain and give an exanple of a nessage and
decode it.

Li st of conmands

00-57 note nmessage, short: 80nn v[v+d]dd, where each entity is a nybble
nn=not enunber, v=vel ocity, d=duration
ex 8027 1F23, note=27, vel =1C, dur =323
| ong : 8027 0800 1123
58- AF after-touch, 8069 0035, note=11(=69-58), afttch=35

BO pitch wheel, 80B0O 00pp

B1 nodul ati on wheel 80B1 00mm

B2 patch select , 80B2 00XX, where XX is patch as for classic
B3 external controller

B4 foot-controller, mdictl 4

B5 vol une (pedal), mdictl 7, 80B5 00vv

B6 foot switch, sustain pedal, 80B6 007F, 80B6 0000
B7 pressure

D9 program change(classic B8 ), 80D9 00pp

DB pan , 80DB 00pp

DD inst |load from di sk, 80DD 00i

E6 tinme conmand (classic B9 ), 80E6 tttt, nsbyte probably X8000
E7 sequence call (in song steps)(classic BA)



XX
E9 end of track (classic BQC
DA Vol une, trackvolune (classic BD ), 80DA 00vv

Not e conmand

The note conmand i nteger can be followed by 1 or 2 data integers. If the
duration of the first data integer is zero (bit6-bitl15=0) then there are
two data integers, else one. The duration is kept in bit6é to bitl5 of the
first data-integer if there is one integer. If there are two data integers
then the duration is kept in the second integer read as a normal Mdtorol a
type integer- nost sig. byte first. The velocity is kept in bitO-bit5 of
the first byte of the first data integer. The range of the velocity is O-
127, but the resolution is 4,so the values are 0,4,8,C, 10,14,18,1C........
The 3 integer variant is used when the duration is |onger than $3FF cl ks. (
This indicate that the | ongest possible note is $7FFF (=85 bars of 4/4 )
Exanpl es:

8027 013C . note=27, vel =0(=mi di 3), dur=13C, dd ks=0

9029 0800 0764 : note=29, vel =8(=08&7C), dur=764, dd ks=10(=90-80)

Ti re conmand

I have not tested if |onger delays than $7FFF are possible, and if so what
are the rules. If the rules are sinmlar to that on the classic we use the
excess in the nsbyte as a nultiplier of $8000 yielding a max. del ay of
$3FFFFF. Exanpl e:

92E6 1523 dd k= 91523=(92-80)*8000 +1523

Par si ng

Start parsing at byte offset 28. fromtop of track. Parse first one integer
at atime. If <O it is a command integer ( otherwi se error). Advance the
parser by as nmany integers as required by the nunber of data integers for
the conmand. They shoul d be positive, else error

ENSONI Q EPS SONG STRUCTURE

A Song consist of a collection of individual ( but stored together in 1
file) sequences, one sequence for the song and a speci al songsteps chunk

EPS cl assi ¢ and 16+

The song file start with a collection of pointers to the individua
sequence chunks. The nunmber of sequences does not seemto be stored so one
woul d have to count. The Song Sequence has a pointer at a fixed position.

SONG HEADER, cl assic and 16+

The header consist of npbstly vectors to sequences. Al data are stored as
eps_l ongs. (exanple $12300040 points to $4123) . At location $150 is a
pointer to “the songs tracks”-here called song sequence. Nornally the
“song step sequence chunk” will follow after, ( but nay not and )the entry
poi nt is anyhow included in the |list of sequence chunk pointers. One can
also tell what is a normal sequence and what is a song-step sequence by

| ooking at the nane field in the sequence chunk. For the classic if byte 20
is $30 its a nornal sequence if it is O its a song step sequence. For the
16+ if it is a normal sequence the sixth byte is FFif it is 00 it is a
song step sequence.



Song_chunk, classic and 16+

ofs size narme meani ng

0 4 SongSz 512 bit chunky size of song stored as eps_| ong

4 4 Next Seq physi cal size of song stored as eps_| ongint

8 4 songstepPtr Pointer to the songstep chunk, eps_|ongint

(@ $134 SeqThbl offsets stored as an array of eps_| ong_pointers,
enpty slots are filled with 0. The sequences

are nunmbered by order of appearance in the table
starting with 1. (seqO is the SongSteps )
$150 4 SongSeqPtr offset (eps_long pointer) to the song sequence.
then cones all the sequence_chunks in an arbitrary order

Song_steps_chunk, classic

of s size name meani ng/ comment s

0] 4 SeqlLen eps_| ongi nt

4 24. SegNane msb of each integer filled with ascii, ofs 20=0
28. 2 NuntSongSteps stored as integerX16 “OR’ RepFl ag( on=0800)

30. 2 songnunf? x16, usually zero

32. wvar. SongSteps an array of individual commands,

these are normally 8BA0O(= seq. call ), and eotrk

seq. _call _command, classic

$8BA0 0080 0000 0000 0020

means at current tinme call sequence 8 twi ce,

witten as bits

<lstint> <trk> {0} nnmm nmmmm {0} | {0} tttt tttt {O}|] Onnn nnxx xxxx {O0}]|
here nmenut ebyte, t=transposebyte, n=transposeanount, X=repeattines.

{0} neans a nybble where all bits are O.

the mute and transpose byte has track 1 to the right and track 8 to the

|l eft,

exanpl e: $8BA0 0040 0220 0050 3060 will play sequence 4 repeated 6 times,
tracks 1 and 3 will be transposed +12 steps, track 2 and 6 will be mnuted.
The transpose bits is a 5 bit signed 2's conplinent nunber

%40100=-12 %40101=-11 %40110=-10 %40111=-9

%11000=-8 %41001=-7 %41010=-6 %41011=-5
%41100=-4 %41101=-3 %41110=-2 %41111=-1
00000=0 %9©0001=1

Song_steps_chunk, 16+

ofs sz name meani ng/ conment s
0] 4 SeglLen stored as eps_I| ongint
4 24. SeqNanmel16 msb of each integer filled with ascii |,
| sb=FF, except ofs 4=ofs 6 =0
28. 2 NunBSongSt eps nax. 99, 'OR ed with Rep Flag (=$0080) ????
30. 2 SongNumber? please tryl!l111l. it’s normally O
32. var. SongSt eps an array of individual comrands,

these are normally 80E7, (= seq. call )
ended by EndOF Tr k
seq. call _command, 16+

$80E7 0001 0000 0000 0001

means at current tine call sequence 1 once,

witten divided in bytes by {} and in integers by |

{80} {E7}| {O}{trk}|{O}{nutetrk}|{O}{transp.trk.}| {trans.v}{rep}|

here trk=track, transp.trk tracks to transpose, trans.v the anpbunt to
transpose, rep= how nmany tines to repeat. To get the transpose anount, you
shift right 2 tinmes and sign extend the byte fromthe second bit.



The nmutetrk and transp.trk bytes uses each bit as a nmask; track 1 to the
right and track 8 to the |eft,

exanpl e: $80E7 0004 0022 0005 3006 will play sequence4 repeated 6 tinmes,
tracks 1 and 3 will be transposed +12 steps, track 2 and 6 will be rmnuted.
The transpose byte yields

$50=-12. $54=-11. $58=-10. $5C=-9

$60=-8 $64=-7 $68=-6 $6C=-5

$70=-4 $74=-3 $78=-2 $7C=-1

$00=0 $04=1 $08=2 $0C=3

$10=4 $14=5 $18=6 $1C=7

$20=8 $24=9 $28=10. $2C=11. $30=12.

( where the left of the “=" sign is the transp.v byte and the right is the

transpose anount in half steps )

FOOTNOTES

footnote 1 : About One bit extra in the note conmand.

Oten this bit is zero. | have seen it been 1. This is not randomy. If
this bit is 1, it is so for all note commands for a take. If I change this
bit (by editing the file), the sequence still plays back the sane. I have

concl uded that one do not have to worry about it.

footnote 2 : References to eps-file infornation

1) Articles witten by Gary G ebler in Transoni q Hacker.
Supposedl y appeared in autunn 1991.

2) The essential parts of the above was edited by Scott Fisher and
sent to the eps-nmiling list {<n017GDM 0003HFC@ eed. edu>,

24 Jan 92 in the EPS nmil-archive at eps.reed. edu }.

3) Acopy(?) of 1) is in a docunent call ed EPSD skFormat.Z (sp?)
t hat can be found at oak. oakl and. edu.

4) A way of storing individual files that is used by utilities
sold by Gary Geblers for the EPS and PC is called the . EFE
format and is also a tradenark.

5) You can also find all about the file structure by peeking around
the di sk yoursel f.

6) You can read inmages (of the floppy )which holds the sequence files
by a nunmber of existing utilities, and you can easily make your
own t oo.

7) For C code for reading EPS disk directories see
Letter fromKelly Larson <nDl q9nZ- 0003HVC@ eed. edu>, 26 May 1992 in
the EPS nmail -archive at eps.reed.edu and utilities at eps.reed. edu

The Infornmation found is this docunent is intended to be useful and
correct, however no such guarantee is given and any use of the information
is on the users own risk. Any corrections or additions to this manuscri pt
is welconed . (contact <terje.finstad@ys. uio.no> by e-nmail)
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