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H e r e i s a L l s t o f t h e c o r n p o n e n l s y o u n e e c l t o e n j o y t h e f u l l p o t e n t i a o l t h e M D M a c r o & M o n t o r p r o g r a m

C, & Perinherals

. Color Monllor or TV

The Yamaha Muslc Cornpuiers (CX5IV or CXsMll)  come with ihe
SFG-01 or lhe SFG 05 Yamaha FM Sound Synthes zer l ln i t  l f  yotr
own anoiher Yaraaha MSX computer you wl l  have to purchase a
M D nterface (see be ow).
You can use the Yamaha FII  Sound Synthesizer Llni ts SFG-01 or
SFG-05 or the SN.4D 01 as a lVlDl intedace for your computer
We recornmend an RGB mon tor lor opt imalscreen resolut on. l f  your
compuler ls noi  equ pped w th an RGB connector any co or monitor
or TV wi do P ease reter to lhe Owneas Manua oi  your computer

A pr inler wl l l  provide you w ih hard copies of your programs. Any
prinler bear ng tne @ talet can be used We recornmend the
Yamaha PN'101 Dot mpacl Pr nter
You can use a Data Recorder lor an ord nary tape recorder).  For
h gh speed memory operat on, howev€r ,  a Yamaha Memory Car-
tr idge (UDC-l )  or an MSX F oppydisk Drive ( the Yamaha FD 05. for
example) s besl.  Note thal  onty one I  oppy disk dr ive can be used
and lhat only the SFG 05 s compatib e wlth a f loppy d sk dr ive.

Yamaha Music compuler
or Yamaha MSx compuler
equipped wlth a MlDl ln-
lertace
MlDl lnler lace

. Prlnler

. Exlernal memory

MIDI
. Source lnslrumenl

.  Slave Inslrumenl

Any l \ , l lDl  un t  can be lsed as an input dev ce Yo! may lse a M D
keyboard a l i / lDi  sequencer or even another lVusc Computer
equipped with sequence sof lware. s!ch as lhe FM Mus c Cornposer
o r  t h e  F M  M u s  c  M a c r o  o r l u s t a M u s i c K e y b o a r d l Y K ' 0 1 / Y K 2 0 )
Any M D syslem featur ng a M D N connector The slave nslrument
w I  play the M D sequences generated by or handed on i iora your
Mus c Compuier.

A dio System
Do not connect lhe AUDIo oLlT lacks ofyour SFG-01 or SFG-05 toyoursound system. Connect a stereo
a m p l i J i c a t i o n  s y s l e m  l o  t h e  N 4  D  n s t r L m e n t { s )  f l h e y d o n o t f e a t u r e b ! i l l - n a m p l i f e r a n d s p e a k e r .
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()verview of a C

MJD]

.  Reler to the Owner's lVanual ol  \ rour computer lo connect the TV/moni ior and the Data Recordef.

.  To connect lhe other components refer to iheir  respect ive Owner's [4anua

. l f  your computer is equ pped with only one cartrclge slot  yo! may rnsert  the dlsk drve int€dace
orthe Data Memory Cadridge inlo the rearslot using a Singte Cartrdge Adapter (CA 0i) .

rffi
MIOIOUT

N1 D .strumenl (Sourc€)

.  Never insed or rernove anything from a cartr ic lge s ot as long as the computer s power Io caror
is l i l .

.  NeveT nsert  or remove a l ioppy d sk when the dr ive s operat ion nd cator is I i t

.  Never switch the computer or the dr ive on/oJJ white there is a f toppy disk in the dr ive

Warn ng
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MIDI Connections

MIDI

. To play back MlDl sequences by means ol the MlDl Macro Assembler or the MlDl Monilol

The MlDl coanect ions depend on lhe way you

. To monitor the MIDI sequences ot a MIDI

;  r  - , " . -  
l

intend to use the l , l lDl  l " , lacro & f /on tor program

inslrumenl

Fi\4 So!nd Genarator

. To use lhe program belween lwo MlDl Inslrumenls

M D  N

M D  N
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ae sure lo insert  the YFN,I 303 cartr  dge before turn ng on the power to ihe complrter.  nseri ing
or removing a cart f  dge wh e the power s on may danrage both the computer and the cartr idge
Also insert  a Daia Memory Cartr idge orthe f loppy disk dr ive interface before booi ng your system
Connect ing these peripherais wh le the computer is on is harmfu andwll lerasealLthedalayoLr
might have stored in ihe computer s mernory.
Boot ing yoLrr system mLrst be carr ed out n the r ight sequence (as exp ained below).

#;*Q'*9&NfuTrtffi $-rVSrtEM

Power-on S
Be sure al l  ihe components and the YRM 303 cartr idge are properly connected
Turn on the TV, the (unloaded) f loppyd sk ddve, the lv l  D nstrumenls, and t  naly the complter

* Fieverse the above sequence to turn youf syslem off .

Floppydisk Drlve

N4lDl lnstr l rments

Computer

J

Fi-if nacRp r-jo\nnFl

* l f  the above d sp ays lai l  io appear,  turn off  your computer and insert  ihe cartr  dge cofreci  y

?

! f e r s .  o + { l
r ' r F .  + +  l u h F

i  a o r o  F i  l i€.  H o l d  N c o p v
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Block Di
The fol lowing diagran shows rhe ooerat ion of the lv lDi vonito.

MtD! t \ roN ToB . . . . .  . .

@
G)MFTLTEF

@

[r]Dt t l iAcRo . -  - - - .  . -

@MERGE

lit Fiil
OfgLD vorur6F uoa"

O DLJMP

@MEMoRY

@ PAsrE BUFFEF
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bLO tn  e

lv, l lDl  sequences received at the MlDl iN term nal O are sent to the display @ and to the l \ , l lDl  OUT
termina @ ior transmission. The actual dala paih can be control led by severa "switches":
.  e t 1 6 r ! 1 1 . i o n  s s e _  ̂ r l e I t l r a  L o i l n o o . @
. Begardless ol  the f  l ter luncl ion sett ing, two switches (@ and @) a low lhe data to bypass the f i  ler

O, so that ihe daia that are sent to the screen @ and the dala thal  are seni to the i \ , l lDl  OUT
connector @ can be lndependent ly f  l tered

. Two switches (@ andO)al low lhe data received at M D N Oto be slorecl  n memory @ whie
theyarebeingdisplayeci(Monitormode). Theswitchesalsoservelodisplaythedataareadystored
n memory ( [4emory Dump mode).

.  The Hold funct on @ prevents new data arr iv ing via the l , l lDl  lN ierm nal O from being sent to ihe
screen @ so that the data that are current y being d sp ayecl can be examined

. The l i lefgefunct ion @ a ows ihe daia corning from the M D Ntermina Oiobenrixed 0 wth
the daia that are input v a the conputer keyboard @ . The blend w l l  then be sent to the lv l lDl  OUT
termina @

. The PUt and GEi commands a low data transfer between the memory @ andthe Paste Buffer @
for rnemory relocal lon or relr leval by means of the Macro Assembler

The three Modes the MIDI Monitor
In the L,lonitor mode, the daia received at the MlDl N terminal (, are d sp ayed n real time and
simultaneously stored ln memory @ Data input v a the compuier keyboard are a ways sent to the
lvlDl OL-IT terminal @ daia receivecl  al  ihe M D lNtermnalO aresent lotheMD OLIT termina
@ on y i f  the Merge funct ion is on.
ln the Memory Dump rnode the data that have been prevlously slored in the memory @ can be
d s p l a y e d a n d r e - a r r a n g e d . T h e d a l a r e c e j v e d a l t h e M D  l N l e r m i n a l O c a n s l r l b e s e n t l o l h e [ , / ]  D
OUT terminai @ , but they wi l  nei ther be stored nor d sp ayed.
In the Fi ler Edlt  mode @, you may select the Ll lDl messages to be accepled by the Fi  ler O

9
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TlTe MlDl Monitor features rnany screens one Jor each of the f . loni tor,  lvemory Dunrp, and Fi l ter Ed t
modes, pl ls 6 He p screens
The to lowing l luslrat  ons show how to access each of these screens

F l ter Edit  lv lode

The IKANAI key (Prini  Dump on/ol f)  corresponds to the ICODEI key on Inlernal lonal mode s.

the Modes of the MIDI Molitot

[ ,4emory Dunp Mode

i r i r ! ! ,  r l  4 !

.M : '  ! !  1q  1  9q_ i1  11
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thc HelD Scree s

Mon tor Mode Mernory Dump \,,lode
nEn

@

brAUEt E!! l  roexr

t?x) xx=12<cr):de+ine senbol

lSFAcEl lEsel ro e, t-u-

DFS =  d i sF las  + i r t e .  su i t ch

il
lSFAcEl @ ro exit

[ _
lseAqq E!91 roe/tu

DHS =  d t sP lae  ho rd  su i t ch

ESUI  O EV IT o e x t
- 1 1

===== kEv FLNCTTo

F i r t e r . n /o+ f
F5 -- DLI1P (==:> tloNIToR
F? - - iCRo <===> roNIroR

Print duir on-,o+f

F2 --- se..ch L.st block
F3 --- sr:rch N.xt bl&k
F1 --- I'ler.e +ilter onlo+f

DEL --- Delete ch**rer
TAD --- R€c.lr cffia^d irne

^sToP --- stop pfinti4

L I s t  - - -  l i s i i n s  . vhbd l  bb le

rrc^l
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Press ng the ITJ.I (FFllm + E) key sends the screen data to trre or nter The pr ntoLrt wi ook
ex6cl y r  Ke yoLlT scfeen
. l fyou are not n Moni lor or \ , iemory Dump mode press@
. Before you attempt any pr lni  ng. vo! must tel  the conrpuler wh ch k nd of pi inter is on ine. Th s is

done by us ng ihe PR command Ths command ac.epts t , ro parameters: the f i rst  spec f  es the
p  e  r l  " . o o  p e  i a . 5 o p r r ,  g d a

MSx for MSX Prinlef
for EPSON Prinler

Density S l n g  e
DO!ble

lor ight pr nt ing
ior heavy pr nt ng

YoLr feed only to type the I  rst  two characters of these parameters
Example

You have an l \ ,1SX pr nter and you want heavy pr int
Type in PR* Ms Do and press IFETURNI

* t r ' , . v d . d  ^ e r e  a -  o o ' r r L a , o . o  o r  L - \ e  o r a Q p o b o , L  p o . a .

No!, /  se ect lhe screen 10 be pr intecl  and press lhe @ key The b,order co or of the screen tufns
to green dur ng pr nt ing operat ion and goes back to norma after complel  on
* l f  you try to pr nt out the iv lon tor or Memot Durnp mode screefs t f  e bordpr co or does not lurn

green b!t  the Jo lowing message appears:
Hard Copy: CTRL - STOP break

: ! 4 5 6 ? e 9 A ! C D E

. . :. ,, ..:::::::.)..:,: ::::l::a::a::.::.;:,:a:

DO (heavy)Sl ( l ightJ

'12 -
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? 5  E 4  F C
E E  E B  F B
3 B  2 ?  E F

F 9  9 B  2 51 5  B A  ? 6

9 9  2 5  F B
1 C  2 9  F E
l ,  F F-r  9E
9 E  ? 5  S E
9 E  1 C  : 6E F  F E  F 9

B O
9 F
! ?

aq
9 E

9 E
t 5
F E
F E

F E 9 F :  F e  F e  9 B  ? 6B a 9 a :  F e  F B  g a  2 n
6 F e e : 4 4  F i  F F  F A
E g e E :  F E  9 E : 9  4 ' !
B E ? i :  F F  9 q  ! ?  a F
I t r ? a  F t  F 6  F a  F e
B E 6 e :  F !  F E  F a  F SB A 6 q  F E  9 r i  2 2  B BB d 5 e  1 D  4 4  F A  F n
E E 5 E : 5 8  F e  ! i i  1 !
B E 4 e  j  3 E  F n -  F F  F EB B 4 ! :  S d  F€ 9 A  ! l
B A 3 S :  F A  9 8  e ?  B BB F I B : 5 8  2 5  E F  F F4 E Z E :  F A  F a  F s  F E
B 4 ? B :  F E  F g  F g  9 E
6 E 1 8 : 1 t  E q  F E  F a
E A l A :  F g  F s  F E  F e
B E R g :  F e  F S  F F  9 A

ae
B
IE
5
5
6
€
!
s
Ba
6a

g g 9 8 : F A  F e  9 A  2 6  3 e  F A  F eB 6 9 B I F A  F e  9 A  2 6  A A  F e  9 agBBEtfS Ee iE 
"g 

?A ?e PBA 6 1 B : F A  9 6  2 7  A F  2 7  A g  2 So a T B : F a  F e  F e  F A  F A  F g  F eg 9 6 e : F B  F e  F A  F A  F A  9 6  2 2A O 6 q : F e  9 8  2 2  A A  F A  F E  F e
A g 5 A : ! t  4 4  F A  F A  F e  F e  9 a
A g S A t s g  F A  9 g  l D  O A  F E  9 6q B 4 B . 3 E  F e  F e  F A  9 q  2 t  a o
S q 4 O : A A  F A  9 A  2 2  4 a  F a  F a
0 8 3 8 : F e  9 0  2 2  q B  F a  F a  F eAAE\|TE ?e ?E FE',8 7e 3aA O 2 A :  F e  F A  F A  9 9  2 5  2 D  F e
A O l e : t C  O A  F e  F g  F g  9 A  2 5g g l A t F E  F e  F B  F g  F S  9 9  1 C
0 9 9 4 :  F e  F e  F g  9 9  1 c  9 6  F a

E

> H e r d  C o F g :  C T R L - S T O P  b . e a  t C T E L  - S T D P  b r F !  k
H e x  L a s L  N e x l  f 4 F o + +  E o h i tH e I p  l , a c r o  F i I t e r  H c o F g

- DO (heaw)
. io i l te-uot a orint our. press the la tA l  |  @l "eys

* In orderto be sure the printer is properly reset for fulure printouts, switch the printer OFF, then
oN. edch fime you interrupt a prjnrout by oressing laTiFTl - FiOA.

Sl (  iqht)

t 3  _
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The daid received at the I/lDl lN terminal can be displayed in rAal iime, in either hexadecimal or ASCII
notal ion. The status bytes appear on a bluebackground. The sysiem is automal ical ly set lolhis mode
wFen l l -e powFr is lurned on.
* To swiich to this mode, press the @ key iJ a Help screen or the Filter Edit screen is displayed.

This will switch to either the Monitor or Memory Dump mode. From ihe lremory Dump Mode, simply

t
I
t
I

A KEY ON/KEY OFF sequence wi l l  be displayed l ike ihis l

@3cao@3coo
The stalus bytes (blue background) indicate the message type In ihe above example, the Jirsi daia
byte indicates the pitch while the second indicates the velocity (volume).

Hexadecirnol & ASCII Notations

Press the E key to toggle belween hexad€cimal and ASCII notation. You will usually prefer the
hexadecimal noiation because the display cannot be read in ASCII noiation, However, the volces of
lhe DX7 are displayed in full; BRASS for example, uses 5 characters. ln hexadecimal this will reacl 4:l
52 41 53 53. The ASCII notation is then uselul lo lemoorarilv check lhe voice names.

r  l ' l . . c .  o + 4 1
F u  l  t  D F o + +  I l F o + l  D u r P

.  H e l F  i . c . o

In this iexi w€ assume thal the reader has some basic knowledge regarding the lvlDl encoding
standard. A summary ol  the l \ ,4lDl encodlng standard wi l l  be given in the Appendix of this manual.
For more ;nformation, please consul l  the booklei  "Whafs MlDl publ ished by Yamaha-

In the Moniior mode, data akeady displayed on lhe screen are not properly updated by pressrng
the E key. Be sure to select the Hexadecimal or ASCII notation BEFORE starting data reception

- 1 4
www.cx5m.net



4 0  r t e  3 ?  E g  d l  3 5  4 0  n e  3 5  6 9
A a  3 ?  4 A  A A  3 ?  9 9  6 a  3 1  4 0  r t E
3 B  9 0  r i a  3 9  4 0  n A  3 9  0 O  6 e  3 ?

6 e  3 ?  4 B  r i E  3 ?  a a
n E  3 1  4 a  6 e  3 !  O A  o E  3 {  4 A  6 e
3 3  4 0  6 e  3 8  B B  6 a  3 a  A 9  i ' a  3 C
4 0  n d  3 E  4 0  6 E  3 E  0 0  t t E  3 C  0 6
n e  3 E  4 B  6 e  3 t  S 0  6 t s  3 E  4 9  d e
3 E  9 0  6 E  3 !  4 9  o e  3 A  A B  6 4  3 9
4 9  6 a  3 9  9 0  6 E  3 C  4 0  i i A  3 a  0 A
6 E  3 9  4 b  6 e  3 9  6 0  t i A  3 ?  4 a  6 E
3 7  g g  n t  3 9  4 9  6 E  3 9  0 0  t i a  3 ?
4 A  A t  3 ?  g S  d e  3 5  4 E  i i E  3 5  A B
3 ?  9 9  n E  3 5  4 E  6 E  3 5  9 9  6 E  3 4
4 A  E A  3 4  g g  d E  3 4  4 A  6 4  3 4  6 B
6 E  3 5  4 6  i i a  3 5  6 0  i i i  3 A  4 b  d e

t  e r  q e  o + + l
H e r F  i a . r o  F i l t e r  H o l  d  N c o i r q

ASCII

3 9  4 0  9 A  3 9  A B  9 A  3 ?
B 9  9 0  3 5  4 0  9 B  3 5  0 0
9 A  3 ?  B A  9 A  3 8  4 9  9 0
3 9  4 8  9 A  3 9  A S  9 A  3 ?
a B  9 B  3 1  1 A  9 6  3 ?  @ B
9 S  3 8  6 A  9 8  3 C  4 A  9 B
3 1  9 9  9 6  3 C  B O  9 0  3 C
4 6  9 A  3 E  A 4  9 0  3 C  A O
9 9  3 3  6 A  9 A  3 E  4 8  9 A
3 t  4 9  9 0  3 a  g 0  9 0  3 9
0 0  9 1  3 c  4 s  9 0  3 c  0 0
9 6  3 9  6 g  9 9  3 ?  4 6  9 A
2 9  4 6  9 6  3 9  6 6  9 B  3 7
0 0  9 6  3 5  4 9  9 0  3 5  B 0
9 g  3 7  g S  9 A  3 ?  4 S  9 A
3 5  4 0  9 0  3 5  0 A  9 6  3 4
o a  9 8  3 4  4 A  9 6  3 4  8 2
9 8  3 t  B B  9 S  3 8  4 B  9 9

t  n e F o e  o + + l
H e  1 F  t 4 a c r o  F i l t e r  H o I d  H c o F q

Hexadec mal

Line Feed Fanctiorl
The MlDl funct ions can ei lher be wrapped, 10 make ful l  use of ihe screen width, or d sp aved one
b e r e a l '  l h e o l h e r  T ' r e d e r a r l r s e t t i ' l g i . t l | l l  L s e r r e @ t " v r o r o g g " b e w e F  f u  a ^ d L F \ L i l a - F F 0 J .
Note that messages belween F7{H) and FF(H) wi i  not be al igned to the eft  margin even thoLgh LF
may have been selected.

Holdins the Di

When LF is selecied, the status bytes (excepi
r / ( J \  -  t  - r - , ,  d r a  a l r g r e d  l o  l h e  l a , l  n a r g i  .

As ihe data are input,  the screen is progresslvely i i l led up (an arrow crtrsor indicates the locat on oi
the lasi  message).  Once lhe screen is ful l the cursor returns to the uppef lef t  corner and wri tes the new
data over ihe old. Whenever you want io ihoroughly examine the data, press the E key ( lSHlFTl
+ E).  This wi l l  prevent the display ol  new incoming data. Press E once aga n to retaunch the
display lunct ion

9 A  3 A  A g  F E  F F

9 9  3 A  9 E  F E  F E

9 E  3 E  3 C  F E  F E

t f i P . o e

F i  I  t . e r  H o l d

, 1 5
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The sett ing of the f i ter w I  be expla ned n the "Fi l tef  Ed t  [ .4ode' sect ion oi  th s chapter '
The I  i ter funct ion can be sel to ON/OFF independent ly Ior lhe data to be dis0Layed and for the data
to be sent to the MlDl OUT connector TlT e E switches the d sp ay f i l ter ON/OFF Depending on the
sett lnq DFon or DFoft  wi appear in ihe Key Menu area
The lF; l  kev svr ' l tches the MLD OUT f l ter oN/OFF lonly ettectve I  the N,4erge funct ion is oN)
MFon, 'MFotl  wiL aopear in the Kev \4en! area
l l  DFon or MFon are cl isplayed, data for the d sp ay or the lv l lDl  OUT terminai have io pass through the
f i  ter The f i l ter oulput depends on lhe sett ing you have se ected in lhe F ler Ed i  mode

MEFCE EFLE.iI M IDL

o+o

MIDI Meryc Function

The M D Merge functon s switched oN/oFF by means of the l lEl l  key The status of the Merge
f!nct on is displayed at the r ighl  srde oi  lhe screen lust above the Key Menu area. The default  sel l lng
is Merge of i .  f  the t \ , ' lefge i !nct jon s ON, E s act ivated, and, depend ng on whetheryou selecled
MFon or MFotl ,  the clala wl l  pass through or by-pass the f i l ter belore reacf i ing the M D OUT lermina
f the Merge lunct ion s set io oN, the daia received al  lhe M D N connecior can be mix-od wi ih the
data inDUt from the computef keyboard

Merge of l :  only the daia input l rom the keyboar0
are sent lo ihe MlDl OUT connector.

Mergeon both the data inpul l rorn the keyboard
and the dala received at the M D lN connector
are sent to the MlDl ouf connector.

\oI"" ]  
i

I  Swi tch ing lhe l lerge luncl  on ON/OFF w l l  c  ear  ihe memory (a I  daia are reset  to  0)  |

MERGE l3E.Fcil

, 1 6
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Data ia the Ket)boatd

Data can be entered Jrom th€ compl ler keyboard. These data wi l  appear n the Command area.
eressingtne F-t iU[Nl leyw]l lsend egalclalalotheMlDlOUTtermna,whereas legaldatawitcause
an error message to appear Legal dala const i i l le vaid MlDl messages. The bytes ot a val id lv l lDl
message mLrst be separated by cornmas (,)  or spaces. The bytes may be eniered n ei lher decima or
hexadecima notal ion. A decima number must be Jo lowed by a dec ma poini .
Examp e:

F0 and 240. are equivalent
For an examp e oJ data nput via the computer s keyboafd type in C0,00 ana ni t  the IFETU-nNI tey i
lhe slave MlDl lnstrument is set to M D Cha.nel 1, lh s [ , ]  Dl message wi l lselecl  VOICE ]
.  Ed l ing Funci ions

Some contro keys wi he p yoL quick y correct a text.  These keys have almost the same funct ion
as in ihe BASIC mode The la-Rl l  key however rs not act ivated and cannot be used fof coniro

. Templale Funct ion
A t e m p a t e f ! n c l o n  s p r o v d e d t o f u f t h e r e a s e t h e i n p u t o l d a l a  E a c h  t r m e  y o u  e n l e r  a  l i n e  o f  d e t a
the l ine is stored. Presslng the @l key wi l  cause the same ne to be displayed aga n.

.  Creai ing Macro Symbols
t is possible to ass gn data lo syrabo jc var ab es so that these symbols stand fofthe ass gned valLe
n further inpul.  Such a def ni i ion uses lhe equal ( : )  s ign
Example:

Type in V = 80,07 and press F-iiUnNl

V is delined: lenglh = 02
The length is the nLmbef oi  bytes affected to lhe symbo V. l tyoLrtorgotthe comma (orspace)
between the two bytes, the ength w i l  be 1 and 07 v! |  be dropped.

* A re-def ini t  on of the same syanbo wi I  erase the old one
* A previo!sly def ned symbol can be used to def ine other symbols
Examplel

W = V, 7F wi l  asslgn the va ue 80, 07, 7F to the symbol W

Conlro Key

EE N4ove the cursor across the command I  ne without erasing

@ Drags lo the lel t  the characters ocated at the cLrrsor posi t  on and at the
r ghi of  this posi t ion \4h; le eras ng ihe character at the el l  ol  the cursor

lSPAaEl Creates a blank
lta'\4E1 Erases lhe command l ine.
ftELl Deletes the characler at the clrsor posi i ion and drags the folowng

characters to the lef t .

N T o i n s e r t c h a r a c t e r s .  T h e c o o r o f  t h e c u r s o f  c h a n g e s t o r e d  Y o u c a n e x t
ihe nsen mode by pressing ei ther @ or lH-OMEI.

- 1 7  -
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lmpodant:
The legal symbols are submitied to restrictionS similar to the restrictions undergone by the BASIC

. A syt'nbol is made oJ up to lwo characters, ihe first being a letter ot the English alphabet and the
secono a .af fe- ot  lhe Engl is l  alphaber or a rumer c

.  The name ot exist ing commands l ike Ll ,  AA are i l legal symbols (reier to the l is l  of  commands to
avoid using conlliclive symbols).

. Upper case and lower-case leiters cannot be distinguished (ll and m are
symbols).

. As lhe characters from A to F are used as hexadecimal d igits, iheycannot be Llsed in combination
wlth a numeric of anolhefcharacterfrom Ato Fto dei ine a symbol(AA, Fg are inval id;AV isval id),

.  Lis i ing and Erasing Symbols
A re-definilion of a simbol iakes precedence over the old deiiniUon. To erase a symbol iake lhe
fol lowing sleps:
Type in the Ll command and press |FETUnNl. tne list oi deiined symbols will be d;splayed (lo exit
l r  e lsr disolay, p.ess any [ey).
To erase a regislered symbol, PC f or instance, type in PC :, and press l!!M{1.
To erase all symbols, type in the SC (symbol clear) command, and press IRETURNI.
Erasing symbols is sometimes necessary to iree up some raemory space ln order lo define other

To know how much space is left in the symbol memory, type in the FR command and p.ess
IEETURNI. A message viillindicate how many byles are slillavailable.
The space necessary to store the defjnition of a symbol obeys the following formula:

symbol name (2 bltes) + Length of data (1 byie) + one byte per data

Keyboard lnput can sometimes be shortened when lhe same stitus byte has to be used in con-
seaut ive messages. For detai ls,  refer 1o the Appendix F, lasi  note on "RUNNING STATUS".

- 1 8 -
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q#He"/U6.4/-AeYd{-P-Ur[/,P@
The E key s used to toggle b€tween the. l \4onitor and I /er.ory Dump modes.

The Memory Dump mode is used lo display the data stored ln the memory When this mode is set.  the
data received atthe M D lNierminalarepreventedfromgolngintothememoryortrombeingdspayed
The [ , lenrory Dump screen shows lhe data i rom the last input.  Scro] l ing Lp and down can be car|ed
o I  o )  o  " . . i n g  [  -  f l . n o  [  .  r  ' : o r  l e , .
T h e d a t a s t o r e d  n t h e m e m o r y , b e J o r e t h e M e m o r y D u r n p m o d e i s t u r n e d o n  s t a r t a t t h e a d d r e s s 0 0 0 l .
Each t ime new data are stored in the Monitor nrode, the old dala are pLrshed uJr so thal  the new dala
can be stored at the bottom of the memory The total capacily ol the nremory s 4336 bytes
An address of the Addfess Column indicates the h ghest address of the corresponding I  ne of data,
that is.  the address ol  the lei tmost data.:

Displayed address 0008: 53 20 20 20 3'l 20 19 F7

Address of each byte a7 04 0 l

When switching from the Memory Dump mode to the lvon ior mode recept ion ot new data starts.  A
str ing oi  24 EF(H)codes is,  however nseired between the new and the old data. As a receDtion of 24
consecutve EF{H) codes never occurs n MID commLrnicat ion, these codes wi l  const i tuLe a gooo
separator and make i t  easy for you to dist inguish successive b ocks ol  lVlDl messages.
l \ .4oreover,  the E and E keys can be used in the Memory Durnp mode to scro l ihe screen up and
down by the amount of one block

0203050608

Hex.adecimal & ASCII Notation
The l l l l  key ls used to toggle belween hexadeclmaland ASC I notat on Refertolheforrnerparagraph
(The lVonrtor N4ode) for further detai  s

o Block of Data

2 7  g A  A E  9 3

2 t  a a  a 5  a a

6 2  5 8  O 9  2 ?

o o  a a  a 6  a E
o a 2 6

H e x  L a s t  N e r !  t l F o + +  f o n i t
H e l p  i a c r o  F i l l e r  N c o p e

-  1 9
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ine rhe Data
The GEi and PUt commands are used lo re-arrange data in the mernory. Reiocaiion of daia ls carned
out in two operat ions:f i rs i  you transfer data {rom the memory to lhe Paste Buffer,  nexiyou send back
the data from the Paste Buffer lo the memory.

The GEt comrnand is used to seleci a block of datafrom ihe memory and store ll lnto the Paste Buffer.
A maximurn of 256 bytes can be transferred at a iime.
Example

Type in cE-8D,95 and press lFETUnNl.
* A space must always be eft between a command and its paramete(s). Parameters may be se-

paraleo oy a comma or a space,
The two parameters of ihe GE command indicate the tirsi and last address o{ the data to be stored
into the Pasie Buffer.

I

I
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o E E E  I  E E  8 E  E A
E B E E : 8 E  A A  q B
9 9 D E :  E F  E F  E F
B A b B :  E F  e F  E F
A A C E :  E F  E F  E F
S O C 0 : 9 6  3 4  4 9
B O E e : 4 0  9 A  3 4
E A B E : 3 7  O B  9 A
0 O A 8 : 9 8  3 5  4 o
B B A E : 4 8  9 a  3 B
9 9 9 8 : 3 ?  A A  9 9
B E 9 g  . 9 E  3 9  4 BB A A E  .  A A  9 A  3 1
9 A A S : 3 4  A g  9 oq g ? B : 9 0  3 5  4 g
s q ? a :  g g  9 9  3 5
B S 6 8 : 3 5  4 A  9 9
A g 6 6 : 3 8  3 7  A A
9 9 5 8 : 4 8  9 9  3 4

E A  g E
E 9  E g
E F  E F
E F  E F
E F  E F

aaBa
E
E
Eo

g E  B EgE  sa
E F  E F
E F  E F
E F  E F
9 A  3 4

> H E . d  C o p e :  C T R L  - 5 T O P  b r e a
H e x  L 3 s t  N e x !  l l F o f f
H e l p  I ' l : c r o  F i l ! e r

k

The PUt command s used lo send the data back to a specif  ed f ie.nory ocat ion.
Example:

Type n PU -100 and press the |F.TuRNl key.
T h l s w  l s e n d t h e d a t a p r e v o u s l y s i o r e d i n t h e P a s i e B u J J e r b a c k l o t h e r n e m o r y  T h e  p a r a r n e l e r
of the PlJt  command ndicates the top address oi  the new locat on

A B  A A  E B  E E  A E  A E
B @  O A  g g  8 g  A A  B 8
B @  g g  @ @  s a  g a  a g
9 9  3 5  9 0  9 S  3 9  4 0a o  g o  @ @  0 0  0 0  6 0
E E  A E  E g  E g  6 g  g A
g E  A E  E A  g E  S E  g E
@ g  @ @  g o  @ @  a @  B a
E F  E F  E F  E F  E F  E F
E F  E F  E F  E F  E F  E F
E F  E F  E F  E F  E F  E F
4 g  9 @  3 4  @ g  9 g  3 4
3 4  g g  9 g  3 1  4 @  9 @
i B  3 7  4 g  9 8  3 1  B B
4 @  9 @  3 J  E A  9 8  3 E
3 9  B @  9 g  3 7  4 9  9 A
9 E  3 5  4 A  9 0  3 5  0 @
4 9  9 E  3 ?  4 S  9 0  3 9
3 7  E E  i E  3 4  4 B  i A

@ L L e :  g O  g g
B ! ! g :  g O  o @
6 1 6 8 :  B g  e 0
E I . B E . 3 5  + B
E E F A  9 6  6 EA A F B :  A O  A B
E B E E :  q g  B B
E E E E :  g E  g S
B B D S :  E F  E F
A B D A :  e F  e F
@ @ C e :  E F  E F
E B C 6 : 9 6  3 4
E A A S : 4 9  9 B
@ @ B @ : 3 7  A A
0 0 4 8 : 9 0  3 5
E E A E : 4 9  9 a
B B g E : 3 7  B g
9 8 9 9 : 9 8  3 9
S S A S :  S S  9 A

Cleaing the Memon:

) H E r d  C o p g :  C T R L  - S T O P  b r e E k
H e x  L e s t  N e x t  f l F o + +  n o n i t
H e I F  I ' l i c r o  F i l t e r  H c o P g

There are two ways of c ear ng the nremory:sw tch ng ihe lv lerge fLrnct on ON/OFF n the l , ,1on tormode
or enter ng the CL command from either the [ ,1on lor or the tr lemory DLrmp mode
Note that switching i rom the klemory Dump mode to the Mon lor mode al lows you to slar l  wrth an empty
screen bui does nol erase anything n the memory.

4 A  9 9  3 5  @ A  9 g
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Rlock Di.
hF olow g d "grdn ,hows he ope'ar ion or lhe V.Dl \ ,4acro Aosemble'

M D  M O N I T O F . .  .  . .  . .

@

t v o M A c B o . .  - .

GE I

. . /  o  ouMP

OBJECT
DATA O
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You may relrieve an old block of daia previously saved on cassetle lape, Data [,lemory Cartidge
or f loppy disk.

The
r"r rir","o"*.unn o"t€ usinq the lM

ponanr

easy writing and understanding ofthe source data @.
ln lhe command mode, you have aocess to lunchons such as Assemble @ (performing the con-
i/ersion source data + object ciata) orOu-tpu1 (sendinq the objecl data @ to the [/lDlOuT ierminal
@) .
The File mode is used for saving/loading eilher the source or object data The obiect data saved
in this mode can be used with the lVlDl Recorder (YFM-301) orlhe RX Editor (YRlVl-302).

In this manual, "source data" refers to the dala you actually ediit whiJe "object data' refers to the
d ata I hat can be actu ally trans m itted to a MlDl instrume nt. The sou rie data co nsist of N,4lDl messages,
symboJs standing forMlDlmessages (yoi  may det ine these symbols In the Ed t  mode),  and comments
you might wish to insen lor easier undersianding. The objeci data consist ol pure I/lDl messages
in hexadecina'  norat ion.

- 2 1  -
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The fol low ng i  lustrat ion shows how to switch lo the di f ferent screens of the MlDl lVacro Assembler.

Edit  Mode

Command I lenu
(Help Scre-"n)

File N,4ode

Thesescreenscanbeprintedoutbyusngthe@key RefertoChapter2, HardCopyofthescreens,,

!rI'rr9.tore di'tect9re. blocL
1Q)ecPs h .n  coPe lm l  to . r ' -1 r_
i.ijiFiifft il:i .illift'T1"fi"f.5"i. r.:

n,n= block* / a= r-rz.e.r,eF aB-.4O,
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When you switch your system irom
E key),  you are in the Command
lhe avai lable commands.

lhe i\,IlDl Monitor to the fvllDl Macro Assembler (by presstng the
mode oi the l\,{lDl Macro Assemb er. This mode disolavs a list of

*iu' ?:n",io. E;rrr".6; f :xc"',

fr,n- bl@klt / = t..e step (9..40)

96pi@ nidi 9,.r,t

:Ftnt +tun tn1 io lnl
tsE

Available Operations
In the Command mode, the fol lowing operat ions can be carr ied out:
. Source dala assembJy
. Object data oulput
.  Object data d:splay
. Data block management

Screen d splay
Delete
copy
Swap
Printout

Eow to Enter a Comhtarnd
The leJi  column of the Help Menu indicaies the avai lable commands and which parametertsl  you may
enter along with the cornmand. The ful l  name of each command is disptayed onty for easy unoer-
slanding:when enter ing a command, jusi  type the upper-case tette(s) of  the command.
Exarnpie:

Sedl l  (Symbol Edit)r type in S.
Aspace I 'etween a command symboland i ts l i rst  parameter is mandatory, When a command req! ires
lwo parameters, insert a comma between the oarameters.
Alier typing a command and its paramete(s), press the JFEiURNI key to enter the command

2 9 -
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JHE-E-DWA'D'E
To switch Jrom the Command mode 1o the Edit  mode, enier the S or E command. S is used when you
wantloedit themacrosvmbolstobeusedinyoursourcedaia;Eisusedloractualedit ingofthesource
data.

Symbol Edit Screen

the Soarce Data
To edlt  a block of source daia, enter ihe E comrnand {olowed by a blank space and the number of
the block you wantto edit .
Example:

E..6 IFETURNI
The block numbers range Jrom 1 to 16, and ihe selected block number wl l l  be displayed on the Source
Data Edii screen.

Source Data Edit Screen

l  t lane  e 'ForL  3  serbo l  !  (oeg l .  -> 'P \ r t

TSVI1BOL TAILE INFORI'IATION]

5
1

72

7
1:N.ne ? 'Foh!  9 'sehbol  4:eopeL.  - t  p ' r t

I!LoCKINFoRIIATIoNI Font

2
3
5
7
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l l  you om I the block number, this speci l icat ion wi l l  defaut i  io the tasi  edi ied block (or block #j  i f  you
enter the E command for the f j rst  t ime).

Justenterihe S commanO,rUO",n 
" 

unO Or"ffi
Arredit ing operat ions (with the except ion of the name and font registrat on) are carr ied out as rortheSource Data edit ing and wi be explained taier.

When you are jn Edit mo." (aorr"" O"t" orrffi
corresponorng scTeen.
.  Pressing the @ key sends the cursor lo the Command Area of the same screen and swltches

the system to the Command mode. you maV then enter a command.
* l l  you do nol remember the name of ihe comrnand you want to enter,  press the E key to go

oacK Io tne He o screen.
* l f  you mistakenly pressed the @ key wh e edi i ing Macro symbols Jor instance iusr enrerthe

S command again.
. Pressins the @ key white ed ling lvacro symbots ll/ili swiich the system to the Source Data Edit

screen (see Note below).
.  Pressing the E key whi le edit ing Source data wi l  switch the system to the Symbot Edt l  soreen.

The fol lowing explains the use of speciat keys that make i t  easy to edit  daia in ei ther Source Data or
Symbol Edit  mode.

. Cursor Moyemenl
Use lhe cursor kevs m. ffl ll ..a fJ
atrol t / -ma.\ ,  ercepl in the,olowi lq crrcL1ls dtr(e5:

Symbol Edit Screen Source Data Edtt  Screen

Command ModeHelp [4enu

e effect of the @ key during Symbol Editing depends on how the screen was accesseo
Accessed bytheS command + Back to Command mode.
Accessed by the E key (from the Source Daia Edjl screen) + Back to the Data Edit screen.
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cursor wi l l  not respond i i

E at lhe end of the lastsentence of a block

E at the beginning of the lirst sentence ot a block

m in the f i rst  sentence ot a block

u in the lasl sentence of a biock

. Scroll"up/Scroll-dotrn
rne lSHlFTl + U (m) keys wil rnove the cursor to the beginning of lhe nexl (previous) page

rhe@ + E (El) keys enable edit ing of the next (previous) data block

rrmrnnnrurrrmrrrrrr lsntrfl + p uunnnnrrmurlt,

2 1 5

.ll||||||||l|||""'m @]+ E lrrrlrllllllrrrlllnrrrrrtll

. Back Space
Pressing E will delete one character to the left of the cursor and drag the characiers oi th-a llne from
the cursor pos t ion to the end oJ the l ine back one character space to the lei i

. Delele
Presslng ihe E] key will clelete the character the cursor is over and drag the rest ol the line one
character to the lefi,
Pressing ihe lSFlFil + @ keys will delete all the characters o{ lhe line and move ihe f ollowing lines
one posi i ion up.
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a lnsert
Press the N key to toggle between lhe insed and write-over modes in insert mode, the cursor is
yel low, Typing one character n insed mode d sp ays the character at lhe cursor posit  on and moves
lhe rest of  the ine -  and the cursor -  one character to the r  ghi .
eressing @ + N creates a blank ine and moves the l ines one posjt ion down irom the cursor
pos| l |on,

. Line Break
Pressing the IFEiUFNI key in the m ddle of a line moves the rest ot the line to the beginnrng or ine
next I  ne, and the subsequent l ines one posi l ion down.

Use of the Fanctio Keys

. Swltchlng from lhe Source Dsta Edlt Scr€en to the Symbol Edit Screen.
Pressjng E switches frorn the Source Data Ed t screen to the Symbol Edit screen. When the Symbol
Editscre€n is accessed thatway, pressing ihe @ keywi I  not act ivate the Command mode butswttch
back to ihe Source Data Edit screen.

. Llne Copy/Paste
Pressing lhe @ key slores ihe current ine. Pressing the E key will wrjte ihe siored tine lrorn the
current cursor oosition.

. Pasle gutfer Copy
T h e E k e y w i l l c o p y t h e c o n t e n i o f t h e P a s t e B u l J e r J r o m l h e c u r r e n l c u r s o r p o s i t i o n . D a t a a r e s i o r e d
in the Paste Bul ler whl le the MlDl Monitor program is in use (cEt command). This feature provides
an easy way to ini l ia l ize your source data.

. Name Registratlon
Each bLock of Source data can be assigned a name. This name wiLl  be used by the Yamaha t \ ,1tDt Fe-
corder or RX Editor to select the file to be toaded
Pressinq the E key in the Source Data Edit mode firoves the cursor to the B ock Name Area. Type
in the name (6 characters) and press the [geTUntrtl t<ey.
* Pressing @ instead of IBEiURNI cancels the name input and restores ihe old name
* The fol loM/lng characiers are avai lable forthe block name:

A - Z a - 2 . 0 - 9

. Patlern (FonU Reglstratlon
Each block can be assigned a special  pai tern. When you insert  a MlDl Macro in the Chain Mode ot the
Yamaha MlDlFecorder (YR[/-30]) ,  ih ls specialpai iern wi l  be disptayed so ihatyou can east iytocate
and identify the l\,4 Dl Macro
Pressing the E key enables the Pattefn Edi i ing. use the cursor keys to move the cursor across the
big box at the upperr ight corner oi  the screen. Use the space bar to swi ich one dot ON/OFF. White
you edit ihe pattern, a real size character is disptayed al the teft of the big box. press the IFETUFNI
kev to enterthe Dattern.

@ + E wi l l  delete al l  the characters of the l ine io the f ig ht of  the cursor posit ion.
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* The size oi the Pattern is 16x16 bits. Flowever, the righi vertical line and the botlom horizontal line
are used as separaiors for the MlDl Recordels display The box perirneter may be edited but ihe
abovementioned l lnes wi l l  be reset to lhelr  defaul l  when dlsp ayed by the lVlD R€corder '

The fol lowing keys feature rnterest ng edit ing funct ions:

lFbMEt 90' rotaiion, coLrnterclockwise.

N
@ vertical reflect on oJ the Pattern
lSHrtrfl + m, m,
l + j ,  L ] l

t ranslat ion ln the direci ion of the arrow (32 x 32 bl l  per iod).

lrABl in t ia l izat on (onlv lhe two abovementioned l lnes appear)
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Let's try oul a few simple examples to illustrate how the MlDl llacro Assembler is working.

J

In the fol  owing examp es we assume thal a DX7 - or other MlDl keyboard -  and a Yamaha FB-01
are used as source and slave lnstruments respeclive V,
Any system can be sel by using Syst€m Exclusive lvessages. However, in order to make it easrer for
you to use the fol lowing examples even i fyoursystem is noithe abovementioned system wewilavoid
using System Exclusive messages here and carry outthe lni t  alsel t ings by a sequence oi  lVlDlmessages.
* Before start ing with these examples, set the s ave jnsl f !ment (FB-O1) to the recept ion l \ , { lDlChannel

1

We wanl to carry the iollowjng settings:

the MIDI Mes
We are going to create a simple macro rnade up of the fol owing rnessages:

Program Change (Voice Change)
Volume Change
Modulat ion Wheel Control

So let's first analyze what these messages must consisi of,

. P.ogram Change
The Program Change message is made ol lwo bytes: a status byte identitying the rest of the message
and specify ing the MlDl Channel,  and a daia byie specify ng the new voice.

Status: 1 I00nnnn or Cn(H)
voice: 0ppppppp

Since the FB-01 is set to recept ion channel 1 n :  0,  and the status bytes must be Co(H) or 192(D).
* MlDl Channels are numbered from 1 to 16, which correspond io the actual tour-b t  specif jcalrons

from 0 to 15.
The data byte must be 5 if we want to switch to voice #6. The comptete program Change message
wil l  be (n hexadecima notat ion):

Program ChangerC0 5

. Volume Chgnge
The Volunre Change is one of the Control  Change Messages and is made up of three bytes: a stat!s
byte ident i fy ing a Control  Change l \ , {essage and specify ing the MtDt channet,  a dala byie ident i fy ing
the specit ic control  (here volume change),  and f inal ly a data byte specity ing the new vatue.

Siatus: 101 l  nnnn or Bn(H)
C o n i r o l # :  0 c c c c c c c
Valuei ovvvvvvv

6
1 1 0
0
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Since ihe M Dl channe ls l  ihesiatus byte is B0(H) AvolumechangecorrespondstoControlChange
#7 so that the second bvte is 7.
To set the vo ume to the va ue of 110, the lhird b), ' ie nrLlsl  be 6E(N) or 110(D)
The complete vo ume change message wi l  be ( in hexadecinral  notat ion):

Volunre Chanoe B0 7 6E

. Modulation Wheel Control
The 'v lodu at ion Wheel Control  s another Conlrol  Change. ls number:s 1. The value byie mlrsl  be 0
f we want to set ihe Modulat ion Whee io0 The comp ete moduation Whee Control  wl l  be( in
hexadecimal nolat on):

Modulal lon Wheel Contro :  B0 1 0
The sequence ol  l i l lDl  messages necessary to obtain the desired sel t ings is then

c05
BO76E
8010

Source Data Cot str t:tion

. Slarling lhe Edllor
I  the MlDl Monitor program ls enabled. press the E key to swtch to the MlDl Macro Assembler
program.
f yolr are not in the Command mode of the M D N,4acro Assernb er. press lhe @ key once or twice,
Lrnt i l  you get the command node.
We a.e going to wr ie the above data in block L Enter the E . .1 command.

Type in E -'l and press IFETURNI.
l f  y o u  a l r e a d y  h a v e  s o m e  d a t a  n b l o c k l , s e l e c t a n o t h e r b o c k

. Data Inpul
Each daia should be wri i ien in sequence from C0 io 0. f ' lexadecinral  data musi be preceded by the $
symbol i  dec mal data can be wri t ten n the usua way. A dala must be separated from the fo lowing

After the ln plt of a complete message, press IFEiURNI to go to the next I ne In tfie case or a mrsrype,
Lrse the edii keys (@ for example).
After the lnpLt of the three messages your screen wi I  appear as fol lows:

IEL0CKIHFoRHaTIoNI Font
l'lo. ane Sire I

al xxxxxx L49 I
1,
2
3
5

9
1B
11
12
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is concludes the data input procedures, The text disDlaved on the screen is whai we call a source
a . _

Ab6embllng D6la

source dala cannot be directly senl to the [4lDl OUT connector: you must firsi convert the source
inlo object data- This conversion is refefied to as assembling.

a6semble your data, press @ to efiablethe Comrnand mo.ie. You may then press E to display
iist of the available commands. Assembling is carried out by the A command.

Type in A-l and press IRETURNI.
display the objeci data, use the O command.

I y p e  i n  O * 1  a r d  p ' e s s @ .
ote that all the object data are now displayed in hexadecimal notalion.

Ttansmlttlng the Obiect Data
'ss E lo enabie the Command mode and use lh" E ,"y o So back lo l l -e Heio lvanL.

ssion of the objecl data is carried oul by the OU command. This command accepis lwo pa
eters. The first parameter is the block number specifier; ihe second one will be explained later

Type in oU -1 ana press IEETU-FNI.

-31 -
www.cx5m.net



Input of Co sta ts

l\,{lDi data consist of sequences of MID messages a MlDl message being made of a status byte and
one or more value bytes. Status and value byles are nothrng bul numbers from 0 to 127 (value bytes)
or Jrom 128 to 255 (status bytes),  Source data wi l  therefore appeaf as a sequence of numbers The
MlDl f,,lacro Assembler, however, accepts many different ways lor writing these numbers, so that yo(]
may choose ihe most conven ent one for each data to be input.  You may inpLrt  numbers, as we did in
the above example, or wri le symbols standlng for numbers You mayeven use operat ionsto generaie
numbers In many nstances al l  these features result  in source daia and object data that look very
differeni: the object daia are pure numbers, displayed in hexadecima notaiion while the source data
wi l l  be appear as a symbol ic text very mLch easier to understand. For the source daia inp!t  you wi l
usewhatwecal l  here amacrolanguage asysternolsymboLicwrl ing easier lo handle than pure
numbers.Whenyouaci ivatetheAcommand.yoursymbol icsourcetextwi l lbecorrecl lyconveriedinto
p!re numbers (the object daia ready for iransmission), provided ihe program is able to understand
the meanrng of your source text.  The rules governing a correci  nput oi  ihe source data are what we
call here,the syntax ot the macro language. lf you respect the syntax rules your source text will be
properiy assembled, i f  not,  assembling wi j l  be mpossibie or wi l l  prodLrce unwanted results.
The syntax s the subjecl  of  this sect ion. We recomraend you carelul ly read the fol lowing explanat ons.

A c o n s t a n l s a n u m e r i c v a l u e . l n t h e a b o v e e x a m p l e , o u T s o u r c e i e x t w a s c T e a t e d b y i n p u t o f c o n s t a n t s
only.Asyou not iced we used boih decimal and hexadecirna notaUon, accordingtowhch notaton
was lhe mosi convenieni There are aclual ly four legal notai ions for the consianls.

. Decimal l{olalion
Simply wri te the number as you usual ly do: using d gi is f rom 0 to 9 without any pref ix.
Decimal notai ion is the most convenient for values l ike volume sett ing or control  nurnbers
Examplel

$80, 7, 110 (7 :  yol l rme control  #;  110 :  sett  ng value)

. Hexadeclmal Notalion
The iable of I\,llDl messages usually gives the slatus byte n hexadecimal notation. Thls nolation will
theretore be most usefu when writing a status byte
A hexadecir.al constant starts with the $ prelix and uses two d giis, irom 0 io I or A to F.
Examp e:

$B0, 7,110 (SB0 :  Coniro Change stalus byte for L4lDl Channe 1)
* A Channel message stalus byte rs most easi ly interpreted in hexadecimai notai ion: the l i rst  digi t '  ,' '8" iniheaboveexample,announcesaControlChange;theseconddgit ,  0",  nd cateslhaichannei

1 is aftecied by this message.

. Binary Nolatlon
Binary notat ion uses the % preJix,  and is made oi  I  digi ts (1 or 0).  Th s notat ion should be used on y
Jor very specif ic data where each single bi t  is assigned a special  meaning. To turn the operators of
the FB-o1 ON/OFF lor example, you need a value thal  has the Jol lowing binary structure:

: re evant bilj 0 : unused bits)
The order ofthe operators is4 3,2 1
Examplei

% 01100000 (turns ON OP4, OP3 and iurns oi{  OP2 OPI)
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7
In decimal notai ion th s value wi I  read 96 - and is hard to relate with ihe des red effect.

. Key Name
Thiswl lbeusedtorpi lch ndicat ion. l fyouwanttoseiapitchtoA#l, forexample inaNoteONmessage,
you may of course specify the hexadecjmal code number oi  the key ($2E). The lVlDl Macro, however,
a l l o w s t o r a m u c h e a s i e r w a y m e r e l y l n p u t l h e n a m e o f l h e k e y w i t h t h e ' p r e f i x ( a p o s t r o p h e ) .
Examp es: 'ca (: $3c)'A#1 (: $2E)

Whenever the input of a characterstr ing sreq! ired (voice narne ofthe DX7, forexample),  usequotat ion
marks
Examp e:

"aRASS"
The A command wi l l  replace each characier oJ the str ing by i ts ASC|lcode

"BRASS" + 42 52 41 53 53 (hexadec mal)

Ch.vacter s

Using Symboh
One of the most powerful  features ol  the Macro Assemb er is i is abi l i ty to acceot svmbols instead of
a raw sequence of numbers,
lhere are lwo krnds oJ symbois, global and local.  Globa symbols are defrned in the Macro Symbol
Edit  screen, accessed by the S commandt local symbo s are def ined n each ind v dua blocK or oara.
The A command refers to the GlobalSymbolTable in orderioconvert thesyanbol into numberswnenever
i l  appears A local symbol,  however,  wi l l  be converted into the contents i i  was assigned n the block

Therefore, you wl l l  use global symbo s for the sequences of n!mbers wh ch appear l requent ly in any
ol your source b ocksi  you Vvi l l  use local symbo s when yo! want lhe same symbol to be assigned
dit ierent contents n each block.
T o d e f i n e a g l o b a s y m b o l , u s e t h e S c o m m a n d t o s w t c h t o t h e M a c r o S y m b o E d i t o r f y p e i n t h e n a m e
ol vour (yn bol I  e equat stqn. l 'en lhe vo,Jd
Example:

EOX = $F7
lf  you want the symbol to be assigned more than one value type in these values between < and >
orackets separat ing successive numbers by a comma.
Example:

Sample : <$F0, $43, $00, $01, gF/>
To def ine a local.symbol inside a source data b ock, proceed in the same way. Be sure however tai
the def lni t ion of a symbol appears ln your text before the Jirst  ut i l  zat on.

C3 is the name of middle C f tefer to the key note table in Appendix D).
The Jirst  characier ndicates ihe note the number speciJies the octave
Use # lor sharps and b for i lats (A#3, Db2).

3 9 _
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. The lengih ot a symbol can vary. However only the first four characters are taken into consid-
eral ion:

AAAAB and AAAAC cannot be differeniiated
However, it is olien convenient to use symbols made of rnore than 4 characiers ior ease ol un_
derstanding (exarnple: SAMPLE ).  Be carelul  not to def ine anothef symbol star l ing with lhe same
four characters. The available characiers are resiricl€d tol

A -  Z, a -  z,a -  9,  -  (underscore)
and the firsi character must be a letter.

.  Upper-case and lower-case let ters cannot be dist inguished

. A previously def ined symbol may appear in the def ini l ion of a new symbol

ooerators can be appl ied to one or two operands. When the A cornmand is act ivated, lhe operat ion
i-  caI l ied oul a 'rd i ts esul l  "uo"l i  J Fo lor I l_e erpreosion.
Constantsandoneb!4esymbolsareval idoperands(applyinganoperaior ioasymbolthat isassigned
more lhan one byte ol data is invalid).
The tol lowing table gives a l ist  oi  the avaiable operators.

Operator
Symbol Operat ion Example/Commenis

[/  ul t  pl ical ion $20r<2 + $40
Division $10/2 + $08

+ Addit ion s90+6 -+s96
Subtraci ion 68 34 J $22

Two's Cornplement $40 + $C0
$40 : % 01000000

I
Reverse each bil

%  101 i11 r  1
J

Add 1 (discard any carry over beyond the MSB)
I

% 11000000
I

sc0
Bit  Reversion r$00 + $FF

AND Loglca AND between
homologous bi ts % 1001 AND % 1100 --+ % 1000

OR LogicalOR between
homologous bi ls %  1 0 0 1  O R  %  1 1 0 0  +  %  1 1 0 1

xoR LoOicalOR (exclusive)
between homologous bits "/o 1001 xOR % 1100 - % 0101

* For more detais aboul logicaloperators and two s complernenl,  refertoyourBasic manuals (what
appl ies in Baslc for two-byte operands app ies here for one byte operands).

40
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Two's complernenl of a one-byle is used as a consistent representalion of a negative value. The
reader car edsr ly check l r  e Io lowing denl i ly:

A  B : A + (  B )
where A and B are both one bylevalues, and (-B) is ihe two s complement of B. (Discard any carry
over beyond the [,1S8.)

The DHL Function
DHL funciion splits its afgurnent jnto lwo bytes. The argument is written in brackets and its value

st f i t  on 14 bi ts.

DHL <150> + $01, $20
o understand this result  let 's wri te 160 in binary notat ion, on 14 bl ls.

160 decimal : 00000010100000 binary, 14 blls

rnple:

, let's spl:t the two halves ol lhe binary notation.
% 0000001 , % 0100000

$01 $20
(High 7 bits) (Low 7 bits)

oi 7 signilicant b,ts

is funct ion is used ro simpl i fy rhe inp r l  of  he BylF Coun, when LsinS 8u t  ddla w lh Yandha Syslem
usive message. The function allows {or easy input of a value higher than 127 io be encoded on 2

AMAHA BULK DATA FORI\IAT
1 1 1 1 0 0 0 0  S t a t u s :  F O ( H )
0 1 0 0 0 0 1 1  l D : 4 3 ( H )
0 0 0 0 n n n n  n  -  C h a n n e l N u m b e r
O f f f l f l f  t :  F o r m a t  N u m b e r
o b b b b b b b  l  b : B y t e o o u n l
0bbbbbbb --  (Number of Bytes)
o d d d d d d d  l  d :  D a l a

odddd. ldd --- l
o e e e e e e e  e : C h e c k S u m
1 1 1 ' 1 0 1 1 1  F O X : F 7

(ample:
When lhe Bulk corresponds to voice data, the format number :  00(H), and the nurnber
of bytes : 155:

$Fo, $43. $00, DHL< 155 >, data.. . . . ,  data, check sum, $F7
The check sum is ihe two s complement ot the lower 7 bi is of  the data sum

- 4 1  -
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D H L < v a l u e > - b y t e l , b y t e 2 c a n b e e a s i l y r e l a t e d l o B a s i c e x p r e s s i o n s a s f o l l o w s :
bytel  -  value\128 (\  in ieger djvis ion)
byte2 : value MOD 128

. The DLH Functlon
The DLH funcl ion works in lhe same way as the DHL funct ion but the lower 7 bi l  byte comes i i rst .

DHL <$2000> + $40, $00
DLH <$2000> + $00, $40

This funct ion is useful  to match iheiormatofthe Pitch Bender value. The stalus byte for the Pi lch
Bender is $E0 and is followed by the bytes of daia These two byies can encode values from $0000 to
$3FFF and ihe lower 7 bil bytes must come f rst.

Each t imeyou have some doubt aboui the result  of  afunct ion oran operat ion, you maytemporari ly
inpLrt  the corresponding data in an unused block, assemble this block (A command), and then have
a look at the obiect code (o command)

Inserrtng Cornrizrrts
A source data text that you are creating today may include symbols corresponding io complex oper-
alions. lf you are to retrieve the same iexi o ne month atter, yo l-r will welcome com ments givi n g delailed
explanation of what the text and symbol stand for.
A commeni starts wi ih a ;  (semi-colon).  Any data fol lowing a semi colon, and belonging lo lhe same
l;ne, wj l l  be considered as a comment and \{ i l l  be discarded by the A command.
This ls quiie similar to the REIV staiemenl oi Basic.

4 2 -
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Assemblng and transmit t ing were out l ined in a previous seci ion of thls chapter ( , ,Operat ion
Guide ine )  Fo iowing, are some deiai  s about these operat ions

when the source data lnpLt s complete sw tch to the command mode (and press the @ xey tr  you
rani the Command f \ , Ienu to be disDlavedl.
Type n A. a space. the number of lhe b ock to be assemb ed then press IRE-UFNI. f  Vou ornrr rhe
t o. .  l r  1b.r  r ' )a d-t  aotrao oto I  a I  o- assero ed

SOURCE

a  -2

OBJECT

the Obiect Data

Object Block

* To assemb e al  lhe blocks Lrse the AA command (without parameters)
l f  assembling can be carr ied oui (no error in the source clata).  ihe message Comp eter appears
n the message area Otheruise an error message appears in the folo\ ' | / rng Jormal

error message [b, ll

For a rst  of  the ef ior messages please refer to the Appenct lx

Tod sp ayone block ol  objeci  data usetheOcommand Yo! mayspeciJythe b ock number olhelwise
lhe asl  assembled block wi be d so aved.

Source Blocks

ASSEIj/BLE
=

IBL0CKlNFoRl lATIoNl  Font
Ho. l.lEhe Size
E1 lxxxxx 149 _ l

t
2
3
5
6'/
s
9

1b
t2

I lLock iHF0RIIATION I Foht
No,  HEhe Sire I
Ot txt xxx 4E l

B@@ CE A5001
EE2as3
@84
aa5
8A6
8E?sBe
BE9
91S
sLl-
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ittinP the MIDI Dat.r
Use the OUt Lout of SOut command to send the object data to the MlDl OUT connector.
You may specify the b ock aumber.When lhe bLock number s orai t ted, lhe last assernbled block wi l

OU lransm ts one block once
L lransmis one block repet i t ive y,  with an inlerval  of  aboul 3 seconds belween con

secut ive transmissions.
SO iransm ts a sing e byle each t ime yoL press the space bar after enter ing ihe command.

Wiih the OU and L commands, you may specify an inlerval  of  t ime belween each slep
Examp e:

OU-1,4 (oulpul block I  with an interva of 4seconds betweeneachstep)
The intervalranges from 0 to40 seconds.

. To abort ihe iransmission, press the @ + lsToFl teys.

. The step currenlly being transrnitted is displayed in red in the lower r lghl-hand corner of the
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Ihe comraands isted
'or re-arrangrng your
drthout th s prefx rvi l

in the lower pad of the Ftetp MenLr
b ocks Each of these commands
be app ied to the source b ock{s)

are ut l i ty cornrnands
accepts lhe pref ix O

they prov de the too s
(oblect) .  A conmand

Block Direct
-he D coramand d sp ays a ist  of  ihe b ocks

D Command O D  C o m m a n d

I h e f o n t , n a m e a n d l e n g t h ( n b y l e s ) o f e a c h b l o c k a s $ / e t  a s t h e i o l a i l e n g t h o t y o u r . l a t a a r e d i s p t a y e d .

a Block

block The b ock nLtrnbef mlrst  l je spec f  ed otherwsean
command. ihe corresponding (so!rce or obiect)  directory
Press IRETUPNI ro conl rm or another key to abort .

The K cornmand s used to efase a s ng e
error message appears Alter you enter lhe
appears, w t l r  t l re message Are you sur€?

C. a Elock
The C command al lows you to copy one block to another.  The f i rst  parameter nd cates tne oroclr  ro
be copiedithe second parameter indicates the dest nat ion block
Examplel

C -1, 2 cop es block 1 on block 2

t.1ooTonr _
] The desl nat ion block dala w t t  be erased and reptacecl by .re data of the O o"t  to n" 

"opr.O 

- l

Omitt lng one parameter wi l  result  tn an effor message.
4l i9l  you enter the C command the directory appears wth the message Are you sure? press
IF-EJURN] to confirm or anolher key to abon

1 l  : 5 ?
r l  --: t i

51"'5si

?;r,.. i"." I ir i r." + .

45
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Two Blocks

The SW command allows yoLr to exchange two specjJied blocks. The parameters specifying the two
b ocks mav not be omiited.
Al lhough this operat ion is harrnless (reversible),  the directory appears, and you are requesled toconl i rr f
or cancel lne commanos.

intinp Blocks
The P command ai lows forthe pr int ing ofone or more blocks. The parameters specify ihel i rst  and lasl
block to be pr inted.
Example:

P,1, 3 pr ints blocks 1,2, and 3 and turns the screen background to green during pr int lng,

* To pr intonyone block enteronlyone parameter( i .e.  p-1)

* To pr ini  the global symbol table, enier P- 0

To abori the prlnting operatlon, press laTB-fl + lS-oPl TH EN TURN THE PRINTER o FF AN D oN
to clearthe Dr nter butter.

Example ol  pr intout

s$URcE BL0CK H0.81 tRxlnchl 941 Ht

RXPC=<$F0 ,  $45 ,  $10,  3>
SD 1=  116

SDHV=@, SDI '4D=1 ,  SDL I -2 ,  SDHT=3
BD1=118

BDt'41=0, BDt'12=1 , BDHVY=2
HHCL=120

HHCl -0 ,  HHC2=1 ,  HHPD=2
HHOP=121

HHO1=0 ,  HH02=1
E0X=$F7

RXPC ,  SD1 ,  SDHV,  EOX
RXPC,  BD1 ,  BDI '11  ,  EOX
RXPC,  HHCL,HHCl ,EOX
RXPC,  HHOP,HHOl ,EOX

aa@raaaz
a@43
@@@4
@aa5
@@46
@@@7aa@aaaa9aa@Aa@aBa@acaaaDaaaEaaaFaa10aaI l
aa72@ar3aa74
aa15aa16aatT
AAIBaa19

- 4 6
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As an examp e ietstry
coni igurat ion dala for

Yamaha RX-l  l ,  and lheto create daia for swrtch ng the nstrument t i rnbre of a
the Yamaha FB-01.

RX.l1 INST
Suppose we wani to produce the fol lowing sett  ngs on an RX I1:

SDl + HEAVY
BD] + [ ,4ED UN,41
H H  C L O S E  +  C L O S E D l
H H  O P E N  +  O P E N ]

. Creating lhe Source Data

. F rsi ,  switch to the Source Data Edit  rnode, block 1
E -1 IFETURNI

The alrove set i lng is carr ied out by a Syslem Exc Lrsive lv lessage hav ng the fo towing torm! a:

1  1  1  1 0 0 0 0
0 1 0 0 0 0 1  1
0 0 0 1 n n n n

0 0 0 0 0 0 1 1
o p p p p p p p
0 d d  d d  d d  d
r r 1 1 0 1 1 1

F0(H )

1 n ( H )

03(Fr )
0p(Fl )
0 d ( H )
F7(H)

Status
I D
S!b-stalus
n  =  [ / ] D l C h a n n e l
G I o u p  a n d  S u b  g r o u p  N u m b e r
Parameler N urn bef
Data
EOX

The f i rst  byte, F0(N) announces a System Exc us ve Message
The second byte ident i f  es the manufaclurer:  Yarnaha s lD number s 43(H)
The third byte gives the sub-status and the l , ,4lDl channe .  The sub-statLrs required here s 1
The group and sub-group numbers ind cate lhe type of data For an RX-l  I  this must be 3
The parameter nufaber indrcates the lype of parameter
The Data byle prov des the va ue ol  the parameier
The last byte ndicates the End Of Exclus ve message
Note ihat for each message of this type thai  we have to create the f i rst  fo!r  bytes w I  be dent ical  i f
l h e y  a p p  y  t o  t h e  s a m e  M  D  c h a n n e .  T h e r e t o r e .  t i s s u t a b l e t o d e f i n e a g l o b a t s y m b o t i o r t h e s e b y t e s .
.  Swltch to the Symbol Ed t  screen by pressing lhe B key

Input the lol lowing:
RXPC = <$F0, $43, $10, $03>

FXPC lRX-11 Parametef Change) now stands ior the i  rst  four bvtes oJ olrr  rnessages, and wit  be
rece ved on channel l .

The iwo next data (Parameter NLrmber and Data) use only one byte each, so we clo not need lo clef ine
a symbo for lhese. l lowever def intng a syrnbo for each of these data wi l  make our souroe texl  reao

Type in the fo lowing
s D 1  -  1 1 6

SDHVY - 0, SDMD = 1, SDLT
B D 1  =  1 1 8

BDMI = 0, BDM2 : 1,  BDHVY :
HHCL = 120

2, SDHT = 3

4J
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trs$qsgry#w

NNcl = 0, HHc2 :  1,  HHPD = 2
HHoP = 121

HH01 = 0, HH02 = 1
* The above values are part icular to ihe RX 11
* We have prepared rnore values lhan we actualy need lor our purpose This ls however,  very

convenient lor easy modif jcai  on of the sou.ce text,  which we may be required to update laler '

Now def ine ihe last symbol:
EOX = $F7

r- i i  cor '  ida: \ -  oel  I  i  ior o o rr  r) l1bol)

Press the @ key to edit  block 1.
error s found, an error message wi i

Tlre program wi l l  check your def in trons at th s slage, and i f  an
appear and lhe previous screen w l l  be displayed again

ISVI4SOL TAFLE INFORI'IATION]

433
1 RXPC=<3Fa,t43,t18,3)

i '5iH0;6 . sDr'rD=1 . sDL I =?, 9DHT=3
5 801=1186 !Dr'11=9. BDt'12=1, EDHUV=2
? HHCL=1eoe HHCI=A , HHC2=1 , HHPD=z

$ HFol=6;HHoz=1

Y o u m a y u s e a n o d s y m b o l i n t h e d e f i n i t i o n o f a n e w s y m b o l . l f y o u h a v e  f o r i n s t a n c e  a l r e a d y d e t  n e d
a  s y m b o l P a C h :

PaCh = < gFo, 943,910 >
for changing the parameters of a DX 7, you may sfrorten the above def ini t ion and def ine RXPC as

RXPC = < PaCh, 3>

Let 's now wri te our source lext.  To make SD1 HEAVY simp y enter
RXPC, SD1, SDHVY, EOX

The next input ls as lol lows:
FXPC, BD1, BDMl, EOX
RXPC, HHCL, HHCl, EOX
RXPC. HHOP.HHOI. EOX

tBLocK lNFoRl'lffrloNl Font f--_l'fi ['JH"" ""4 M L ]
1-
2
3
4
5
67
I
9

tg
LL

sD1. SBD1,I
HHCL,
HHOP,
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.  Press the @ to switch to the Command mode. and assemb e the dala byenterng theA comrnandl
A ]FtrTI] RNI

fassemblngcanbecarredout,  Completel 'wi l  appear af lerapause oiherwise an error message
w i  ind cale n whlch ne of b ock 1 an error has been found

. f  you wanl to see the object data, enter the O commandi
O IFETIFNI

wi l l

To check whether th s l \ lacro works or nol  yo! need an RX 11 connected to ihe MlDl OUT of your

oU -1 lR-EruFNl
send the data, and you can check the actua changes.
qx_ |  1r <. l r"  -p o syc \ro o\ o o, , .  r  .o.  o .e do-o

the FB-01
Let s now try to create a conf igurat ion oI the FB-o1.
.  C o n n e c t t h e l l l D l O l l T o f t h e F B - 0 l t o l h e M D  l N o f i h e c o m p ! l e r , a n d t l ' r e l v l l D l O U T o f l h e c o m p u i e r

to the lv l lDl  N of the FB'01
.  S w i t c h t o t h e M D  M o n t o r p r o g r a m  N , 4 o n i t o r m o d e t o l o e n a b e t h e r e c e p t o n o f d a t a J r o m t h e F B 0 l

lpress Ll  /  l )
.  Operale the FB-01 to effect a b! lk dump. The data wl l l  appear on your screen.
.  Press E io switch to lhe Memory Durap mode. The data stored n the memory shoLr d be Derween

lhe 0001 and 00AB addresses. The data should consisi  of  F0(Fl)  43(H) 75(H), 00(H), 00(H) 01(N)
..  F7(N)

* i  you already had something ln the memory, t f re staft  and end addresses w l l  be dl f ferent
.  Transier the data into the Paste Buffer

GE -BO, 1 IRf II]RNI
To check that the data are correcl  y transJerred into the Paste Bulter,  copy the same clata at a free
locai ion of the merrory

PU,200 IRETUFT.TI

lllocK INFoRT'lATIoill Foht f-- l

";i 'lill"."n "1'" M L ]

@44
EA'
Bq6
@o?
09eaa9BragtL

f  you want to save ih s Macro reier lo the next sect on of th s chapter Slrch a N,4acro can Oe laiet
retr ieved from the Fi e mode of the RX Editor (YR\,1 302).
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* Aiile name extension is auiomatically appended iolhe file name:
Sou'ce .lilMs
Objecr ,MMD

This exiension fill make it easier to identify the files displayed in the Directory Area bui does not
work wiih cassette tape recotders,
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In the fol lowing l ists ol  comrnands, we adopted the Joi lowing conv€nl ions:
.  In the "Command" column we gve the whole narne of ihe commands. only upper case

characte(s) have io actual ly be input.
.  The "Formal" column indicatesthe syntax of lhecommand. Parenthesis andthe "-  "  markare

metasymbols. They do nol have to be input. Parenthesis indicate an opt onal parametel - "
indicates ihat a bJank soace is reouired.

.  The e{Jecl of  the command is descr ibed in the "Funci ion" column,

.  The delault  va Lre for opl ional paramelers is given ln lhe same column,

.  l l  not otheMise specif ied, m and n stand for block numbers (1 -  16).

MIDI Monitor

. Commands available in both Monilor and lremory Dump Modes

. Commands Available in Memory Dump irode Only

Command
Clear CL C ears the mernory

FR Returns the number of bytes left for symbol registration
Llst LI Displays the list of registered symbols

SClear sc Erases a l reglslered symbols
PR *lype, mode SpecJies the pr inter and pr inter mode

type = MSx or EPson
mode : Slngl€ or Double

Command
GE -m, n lransters the data stored in the memory between the

addresses m and n into the Paste Bulfer
m : start adoress
n : e n d a o q r e s s  m < n

PUt PU* m Copies the contents ol the Paste Bulter into the mernory
from the address m.
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MIDI Macro Assembler

Command
Conva-rs at  'oL- .e dara b lo!  l .s  in lo obje,  I  da la  b loct  q.

A -(m) Converis source data b ock m lnto objecl  data b ock m.
Default for m the last ed ted b ock.

copy c*m,n Cop es the source data block into

Directory D Displays a table ol  the source dala b ocks (name, font
length)

Edit E *(m) A l o , ^ s  o r  e d  I i l g  o ' l h e  s o J r - e  d " l "  b l o c t  m .
Default  for m:the last edled bock (or 1 when start ing

lhe edit  ng)
Ki1 K - m Deleles the source data in block m.

Lout L-(m) (,r) Periodic oulpul of  the objecl  data b ock m. I  isthe interval
( ln seconds) belween the outputoftwo consecul lve bytes.
Defau i  for m:the lasl  assembled block
Deiau I  for l i  0

Oblect o - (m) D spays the oblect data b ock m.
Defau I  for m:the lasl  assembled block

our oU - (m) (,t) oulpul of  the object data bock m I  is the nterval
seconds) between output of lwo consecut ive byles.
Defau I  for m:the lasl  assernbled b ock
Defau t  for l :  0

( rn

ODirectory OD D s p l a l o c t a o l e o f l l  e o J p L l b l o .  l s ( n a n "  o  l e r  g 5 )

OCopy O C - m ,  n Copies lhe oblect data b ock m rnto t f ie objecl  data block

oKit l OK *m Deletes the object dala in b ock m.
osw O S W - m ,  n Swaps object data n blocks m and n

OPrint OP*m(,n) Prinls outthe object data blocks from m to n.
Default tor n: m

P -m(,n)

P -  0

Prinis out the so!rce data blocks from m to n
Defa! l t lorn: m
Pr nts outthe l ist  of  globalsymbols.

SWap SW* m, n Swaps source data in b ocks m and n.
SOut so- (m) Set the obleci  data b ock m to slng e stop oulpLrl .  A byte

is transm t led by press ng the space bar '
Delaul i  lor mi ihe iast assembled block

Sedi t Switches to Macro Synrbo Editor screen.
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MIDI Monitot Program

. Monitor Mode

Category
Execut on
a n d

Sw tch ng

E Hexadec mal/ASCI

E Line Feed oN/oFF

E D splay Fi ter ON/OFF

E [,{erge Fiter ON/OFF

@ Screen display hold ON/OFF

m Hard Copy
i\ . , l lDl  Merqe ON/OFF C ears the rnemory

l-opEl Printer Dump ON/OFF

L9r M -  to  ur l Interrupts pr int  out
Key c ick ON/OFF

Edir EE Cursor movernent

ITAEI Wrtes the contents of lhetemplate

N Insert  mode ON/OFF
Character delete (cursor statlonary)

@ Bacl.  space and characler delele

lFEruRNl Enters a command

tE!l Cancels a command input

E Displays the He p screen

tRtrrJRNl Next page

Back io Monitor mode
Switching E JVernory Durnp mode

E l\,,llDl Macro Assemb er program

@ F ter Edit  rnode

_ 5 6
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lremory Dump Mode

Flller Edil Mode

Category
S c r o l i n q Scro l ing (one l ine)

Scro l ing ( to previous block)
Scrol l ing ( to next block)

Execut ion

Switching

Nexadecimal/ASCll
Output F l ter ON/OFF
Hard Copy
InlenLpt pr intoul
Cursor movement
Writes the contenls of the temp ate
lnsert  mode ON/OFF
Characler delete (cursor stai jonary)
Back space and character delete
Enters a command
Cance s command npul
Displsys the Helpscreen
Next page
Back to I\,lemory Dump mode

Switching lvloni tor mode
l j , l lD Macro Assembler program
Fil ler Edit  mode

Selected data ON/oFF

Message ONi OFF

ChannelON/OFF
System Messages as a whole ON/OFF
Fecal ls previous sett ing

Back io lVon tor or Memory Dump raode
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MIDI Macro Assembler

. Command Mode

. Fl le Mode

Category Funct ion
Edit EE Cursor movement

l-ABl Wriies the contents of the lemplate

N lnsert  mode ON/OFF

lDEal Character delete (cursor stationary)
E] Bach Space and character deleie

lFEru-RN I Enters a command
tEsdl Cancels a command input

Execut ion @
Interrupt pnnl out

E Displays Nelp screen
Swltching to E lvl lDl Monitor program

@

Category
Speci l ica l ion MUEE

lREruRNl Selects an i tem/enters a f i le name
Back to Command mode
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Edlt Mod6

Category
Edtl M UEE Cutsot movement

lSHrFI + m E Cursor movement (one page)

ISFIFTI + E E Cursor movement {one b ock)

E Back space and character delete
fN- Character delete (cursor stai ionary)

lsFfltril + EELI Deletes one l ine
Deletes al l  the characters to the r  ght ol  the
cursor

N lnsed mode ON/OFF
lsnrtril + lrNSl Creates a blank lne belowthe cursor

lFEru-FN I Line break

E Stores the l ine lhe cursor is on

E Wr ies ihecontenis oi  the Paste Buffer at lhe
cursor posi l ron (source data edit ing)

@ Writes the I ne slored by E
Feg strat on E B ock narne

E Block font

E Swtches to the Symbol Ed I  screen
Execut ion L! Vi

Icinrl + lsioFl Interrupts print out
Exit LE9I I Back to Command mode
Font Edit MUEE

15PrcE B ue/White dot
IDEII Reflection

N
lnbMEl 90o rotation (coLrnterc ockwise)

FHrm+mU
EE

Perodic translai ion (32 x 32 dots)

IFETOF_NI Enters the font
Cance s the fonl  registrat ion
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Cause
lllegalcharacler l legal characters were Lrsed Llse egal characiers only
l l legalvs lue Data valLe is  lncoJ ect Use a value in theval id range
Uncleflned symbol Undef ined symbols were used Use only def ined syrnbols
l l legaloperand ncoTTecl comman0 parameter Input pararaeters cofiectly

Can'l transmil it now Data oulput is not posslble in the lJse the lvlonitor mode

l l legalcommand name lncorTecl command name was Use corTect command names

lllegal symbol name lncorreci  symbol name was used Use correct symbol names
Symbol table ovedloru The symbol table ls fuL Delete unnecessry symbols
Too longll Asymbol is too long A symbolshou d be shorterthan

255 bytes

Messag-a Cause
l l legslcommand ncorrecl  commano was useo Use correct commands
l l tegalargumenl lncorrect command parameters Input cofrect parameters

SOURCE a.ea is lrrtl The source area is ful l De ele unnecessary source data
This block is emply Try ng to outpul an empty block First  creaie object data, then

outpui

- 6 0 -
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Errors

l legalcharacter used Use only egai characters
Cofiect the error

Djf ferenl type of dala was Correct

Undef ined symbo used Use only def ined symbo s
The resu t of operation exceeds
the range (3FFFh)

Shonen the data

The memory area is ful l Erase !nnecessary data
e deflnltlon The symbol is def ned twice De ete one of lhe detrnrt  ons

A d vis ion by zero was al tempted Correct the denominator
Non usable fLrnci  on was used Refer to Chapter 3, and use only

vald funct ions and operators
The OBJECT area becanre ful i Ki l  unnecessary blocks

Mode

An error has occurred dur ng
data loading

Check the state of the external

An error has occUred during
cala savrng

Check the state ol the external

The l loppy disk s wrte protected S ide the wri te-protect ion tab
to the c osed posit ion

al  F i le  Name l l e g a l J i e  n a m e  u s e d Specif !  a correct f ie na.ne
The f  e specif ied was nol found Spec ly the correcl f i le name

(display the directory)
The f loppy disk is noi  correct ly Sel  the d s l .  conect ly

Trying lo save data to a Uoppy
d sk wi lh no avaiable area

Delete unnecessary f  le or Lrse

tlegal Data Type Due tothe di f fereni f ie type.
loading is not enab ed

This occu.s w lh lapes becaLrse
a f i le name extenslon cannot be
used. Tryto make i t  a habi i to
write ihe lisi of file naraes on

V€rily Error An error has occured whi le ver i ,
tcat lon was caf i ied oul by the

Try sav ng again. Adjust the
vo ume tone and phase con-
trols.  Clean the nragnet c head
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c7

D]
D#7
E7

G7
G#7

B7
c8
c#8
D8
D#8
E8
F8
F#8
G8

108
109
I 1 0
r11
1 t 2
I  l 3
I  l 4
I  l 5

1 t 7
1 1 8
1 1 9
120
121
122
123
1 2 4

126
127

6C
6D
6E
6 F
70
71
72
73
74
75
76
77
t8
19

7 B
7C
7D
7 E

0
l
2
3

5
6
1
8
9

B
c
D
E

1 0
l l
12
13
1 4
1 5

1 7
1 8

1 C
1 D
1 E
1 F
2A
21
22
23

c1

E1

B1
C2

D2

E2
F2

G 2

82

D3

E3
F3

G3

A3
A#3
B3

36
37
38
39
40

42
43

46
47
48
49
50
5 1
52
53

55
56
57
58
59
60

62
63
64
65
66
67
68
69
70
7 1

24
25
26
27
2A
29
2A
28
2C
2 D
2E
2F
30
31
32
33
34
35
36
37
38
39
3A
3B
3C
3 D
3 E
3F
40

42
43

45
46
47

c4
c#4
D4

D#4
E4

G4
G#4

B4
c5
c#5
D5

D#5
E5
F5

G5
G#5
A5
A#5
B5
c6
c#6
D6
D#6
E6
F6
F#6
G6
G#6
A6
A#6
B6

72
73
74
15
16
77
78
79
80
81
a2
83
84
85
86
87
88
89
90
9 1
92
93
94
95
96

98
99
1 0 0
1 0 1
102
103
104

106
107

48
49

4B
4C
4 D

50
5 1
52
53

55
56
57
58
59
5A
5 B
5C
5D
5 E
5 F
60

62
63
64
65
66
67
68
69

6B

c-2

D-2
D#-2
E-2
F-2

F#-2
G-2

c#-2
A-2

A#'2
B-2
c 1

D-l

G 1

B-1
CO

DO

EO
FO

GO

AO

BO

0
1
2
3
4
5
6
7
8
s
1 0
1 1
1 2
l 3

1 5
1 6
1 7
1 8
l 9
20
2 1
22
23
24
25
26
27
2a
29
30
3 l
32
33
34
35
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o
I
2
3
4
5
6
?
a
9

1 0
l l
1 2
I 3
t 4
t 5
l 6
L 7
1 a
1 9
2 0
2 I
2 2
2 3
2 1
2 5
2 6
2 7
2 a
2 9
3 0
3 1
3 2
3 3

3 5
3 6
3 7
3 a
3 9
4 0

4 2
1 3

4 8
4 9
5 0
5 l
5 2
5 3

5 5
5 6
, 7
5 a
5 9
6 0

6 3

00000000
00000001
00000010
00000011
00000100
00000r01
00000110
00000111
00001000
00001001
00001010
00001011
00001100
00001101
00001i10
00001111
00010000
00010001
00010010
00010011
0 0 0 1 0 1 0 0
00010101
0 0 0 1 0 r 1 0
00010111
00011000
00011001
00011010
0 0 0 1 1 0 1 1
0 0 0 t 1 1 0 0
0 0 0 1 1 1 0 1
00011110
0 0 0 1 1 1 1 1
00100000
00100001
001000i0
0 0 1 0 0 0 1 1
00100100
0 0 1 0 0 1 0 1
0 0 1 0 0 1 1 0
0 0 1 0 0 1 1 1
00101000
00101001
0 0 1 0 1 0 1 0
00101011
00101100
00101101
0 0 1 0 1 1 1 0
0 0 1 0 1 1 1 1
00110000
0 0 1 1 0 0 0 1
00110010
0 0 1 1 0 0 1 1
0 0 1 1 0 1 0 0
0 0 I 1 0 1 0 1
0 0 1 1 0 u 0
0 0 1 1 0 1 1 1
0 0 i 1 1 0 0 0
00111001
0 0 r i 1 0 r 0
0 0 1 1 1 0 1 1
0 0 1 1 i 1 0 0
0 0 1 1 1 t 0 l
0 0 1 1 1 1 1 0
0 0 I l 1 t 1 l

0
I
2
a
5
6
7
a
9

B
c
D
E

l 0
t l
L 2

l 4
L 5
l 6
t 7
t a

T B
t c
1 D
1 E
1 F
2 0
2 7
2 2

2 4
2 a
2 6
2 7
2 a
2 9

2 B
2 C
2 D
2 E
2 F
3 0
3 1
3 2
3 a
3 4
3 5
3 6
1 7
3 8
3 9
3 A
3 B
3 C
3 D
3 E
3 F

6 4

6 6

6 a
6 9
7 0
7 I
7 2
7 3

7 5
7 6
7 7
7 8
7 9
a 0
a 1
a?
a3
4 , 1
a 5
a 6
a 7
aa
a 9
9 0
9 i
9 2
9 3
9 1
9 5 _

9 ' t
9 a
9 9

1 0 0
1 0 1
t o 2
1 0 3
1 0 4
1 0 5
1 0 6
1 0 ?
t o a
1 0 9
1 1 0
t L l
L 1 2
1 1 3
L L 4
1 1 5
1 1 6
1 1 7
l  L a
1 1 9
T 2 O
t 2 l
t 2 2
7 2 3
1 2 4
t 2 5
7 2 6
L 2 ?

01000000
01000001
010000i0
01000011
01000100
01000101
!1!00110
01000111
01001000
01001001
01001010
01001011
01001100
0 1 0 0 1 1 0 1
0100 10
0 1 0 0 1 1 1 1
01010000
01010001
0 1 0 1 0 0 1 0
01010011
0 1 0 1 0 1 0 0
0 1 0 1 0 1 0 1
0 1 0 1 0 1 1 0
0 1 0 1 0 1 1 1
01011000
01011001
0 1 0 1 1 0 I 0
0 1 0 1 1 0 1 1
0101 00
0 1 0 i 1 1 0 1
0 1 0 1 1 1 1 0
0 1 0 1 1 1 1 1
0 1 1 0 0 0 0 0
01100001
01100010
0 1 1 0 0 0 1 1
01100100
0 1 1 0 0 1 0 1
01i00110
0 1 1 0 0 n 1
0 1 1 0 1 0 0 0
0 r 1 0 1 0 0 1
0 1 1 0 1 0 1 0
0 1 1 0 1 0 1 I
0 1 1 0 1 1 0 0
0 1 1 0 1 1 0 1
0 1 t 0 1 1 1 0
0 1 1 0 1 1 1 1
0 1 1 1 0 0 0 0
0 1 1 '  0 0 0 1
0 t ] 1 0 0 1 0
0 1 1 1 0 0 1 1
0 1 1 1 0 1 0 0
0 1 t ] 0 ] 0 1
0 1 1 1 0 1 1 0
0 1 1 1 0 1 1 i
0 l l l l 0 0 0
0 1 i  1 1 0 0 1
0 1 1 1 1 0 1 0
0 1 1 1 1 0 1 1
01u  u  00
0 1 1 1 1 1 0 1
0 l 1 r  1 1 1 0
0 1 1 1 1 1 1 1

4 0
4 1
4 2

4 4
4 5

4 a
4 9

4 D

5 0
5 L
5 2
5 3

5 5
5 6
a 7
5 a
5 9

5 D
5 C
5 D
5 E
5 F
6 0
6 1
6 2
6 3
6 4
6 5
6 6

6 8
6 9

6 B
6 C
6 D
6 E
6 F
7 0
7 l
7 2
7 3

7 5
7 6
7 7
7 a
7 9

7 B

7 D
7 E

t 2 a
1 2 9
t 3 0

\ 3 2

1 3 6
t 3 7
1 3 4
1 3 9
! 4 0
1 4 1
1 4 2
r 1 3
t 4 4

1 , 1 6

1 4 4
L 4 9
1 5 0

1 5 2
1 5 3

r55
1 5 6
\ 5 7
t 5 a

1 6 0
1 6 1
t 6 2
1 6 3
t 6 4
1 6 5
t 6 6
1 6 7
t 6 a
1 6 9
1 7 0
L 7 L
t 7 2
1 7 3
7 7 4
r 7 5
1 7 6
1 7 7
1 ? 8
1 , 7 9
1 4 0
1 4 1
t a 2
1 4 3
1 8 4
L a 5
1 4 6
1 8 7
1 8 4
1 8 9
r90
1 9 1

10000000
10000001
10000010
10000011
10000r00
10000101
10000110
1 0 0 0 0 1 t 1
10001000
1000100i
1000r010
10001011
10001100
10001101
10001110
1 0 0 0 1 1 1 1
10010000
10010001
1 0 0 1 0 0 1 0
10010011
10010100
10010101
10010110
10010111
10011000
1 0 0 1 1 0 0 1
1 0 0 1 1 0 1 0
10011011
i 0 0 1 1 1 0 0
1 0 0 1 1 1 0 1
l 0 0  t  t 1 t 0
1 0 0 1 1 1 1 1
10100000
1 0 1 0 0 0 0 1
10100010
1 0 1 0 0 0 i 1
10100100
1 0 r 0 0 1 0 1
l 0 t 0 0 l t 0
1 0 1 0 0 1 1 1
10101000
1 0 1 0 1 0 0 1
1 0 1 0 1 0 1 0
1 0 1 0 1 0 1 1
1 0 1 0 1 1 0 0
1 0 r 0 i l 0 r
1 0 1 0 1 1 1 0
10101111
10r0000
1 0 1 I 0 0 0 1
1 0 1 1 0 0 1 0
1 0 1 i 0 0 1 1
1 0 1 1 0 1 0 0
I 0 1 1 0 1 0 1
1 0 1 1 0 1 1 0
1 0 1 1 0 1 t  I
1 0 1 1 1 0 0 0
1 0 1 1 1 0 0 1
1 0 1 1 1 0 1 0
l 0 t  l t 0 I t
1 0 1 1 1 1 0 0
1 0 1 i  1 1 0 1
1 0 1 1 1 1 1 0
1 0 1 1 1 1 1 1

ao
a 1
a 2
a 3
a 4
8 5
a 6
a 7
8 a
a 9
A A
8 B
a c
8 D
8 E
8 F
9 0
9 1
9 2
9 3
9 1
9 5
9 6
9 7
9 a
9 9

9 B
9 C
9 D
9 E

A 6

A A

B O
B 1
B 2
B ]
B 4
B 5
B 6
B 1
B 8
B 9
B A
B B
B C
B D
B E
B F

\ 9 2
1 9 3
1 9 4
L 9 5
1 9 6
7 9 7
1 9 4
1 9 9
2 a o
2 0  |
2 0 2
2 0 3
2 0 4
2 0 5
2 0 6
2  0 ' l
2 0 4
2 0 9
2 t a
2 t l
2 1 2
2 7 3
2 1 1
2 1 5

2 1 , 7
2 t a
2 t 9
2 2 4
2 2 1
2 2 2
2 2 3

2 2 4
2 2 6
2 2 l
2 2 4
2 2 9
2 3 0
2 1 1
2 3 2
2 3 3
2 3 4
2 3 4
2 3 6
2 3 7
2 3 4
2 3 9
2 4 0
2 4 r

2 4 1

2 4 6
2 1 7
2 4 4
2 4 9
2 5 0
2 5 L

2 5 3
2 4 4
2 5 5

11000000
u000001
1i000010
11000011
I1000100
11000101
11000110
i1000111
11001000
t1001001
11001010
11001011
11001100
I 1 0 0 1 1 0 1
l l 0 0 1 1 l 0
1 1 0 0 1 1 r 1
11010000
11010001
110r0010
1 1 0 1 0 0 1 1
1 1 0 1 0 r 0 0
1 1 0 1 0 1 0 r
11010110
11010111
11011000
1 1 0 1 1 0 0 1
l l 0 l t 0 t 0
11011011
i  l 0 1 t t 0 0
1 1 0 1 1 1 0 1
1 1 0 1 1 I 1 0
1 1 0 1 1 1 1 1
11100000
11100001
I1100010
11I00011
11100100
11100101
r 1 l 0 0 l  t 0
111001I1
11101000
1u0t001
1 1 i 0 1 0 1 0
1 1 1 0 1 0 1 1
11101100
1 1 1 0 1 1 0 1
1 1 1 0 1 1 1 0
11101111
11110000
1 1 1 1 0 0 0 1
1 1 1 1 0 0 I 0
1 1 1 1 0 0 1 1
1 1 1 1 0 1 0 0
1 1 1 1 0 1 0 1
1 1 1 1 0 1 1 0

I t 0 1 t 1
11111000
1 t i  I 1 0 0 1
l t l l l 0 l 0
1 1 t t  1 0 l t
1 1 1 1 1 1 0 0
1 1 1 1 1 1 0 1
u t l l i t 0
1 1 1 1 1 1 1 1

c o
c l
c 2
c 3

c 5
c 6
c 7
c a
c 9
C B
cc
C D
C E

D O
D 1
D 2
D 3
D 4
D 5
D 6
D 7
D 8
D 9

D B
D C
D D
D E
D F
E O

E 2

E 4
E 5
E 6
E 7
E A
E 9
E A
E B

E D

; ;
F O
F 1  l

; " ' i

t9 |
F 8

i*i
Fc  IF D  I
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MlDl ( [4us ca nstrument Digi tal  Interface) is a world wide standard adopted for the commun]cat jon
between rnusical  jnslr !ments and computers. Th s standard speci l ies what kind of elementary nfor-
mationcanbeexchanged,andinwhicheectronicJormalthis informationmustbeshaped Elementary
i n l o r m a t i o n s c a l l e d a M l D l M e s s a g e . A M D M e s s a g e s t s e l f d v i d e d j n t o s m a l l e r p l e c e s o f l n f o r m a t i o n
cal led byles. A byte is a successjon of ejght bi ts.  A bi t  can lake two va ues (0 or T) wh ch cor lespond
t o t w o d g i l a  v o l t a g e s w h e n s e t t o t r a v e l t h r o u g h a M D l c a b l e o r t o b e p r o c e s s e d b y a d g i t a  n t e r f a c e .
Therefore, a byte can have 256 bi t  conf igurat ions, and each of these conf lgural  ons can be associaled
w:th a number l rom 0 to 255. A byte wi l  therefore read as an eighl digi t  b nary number
Accord ng to th s,  you may see the MlDl nforrnai on as a sequence of n!mbers, each one in the range
of 0 to 255 And a L{ lDl message wi l  correspond to one, two, or more ol  such numbers.
The [ / lDI s landard speci l ies the structure of the nformation by det ning a set of  l i / lDl  messages and
the strucure of each message The M D message also concerns some hardware spec f icat ions, For
nstance, the MID informal ion must travel through a s ngle cable. When more than one instrument
are to receive the inlormation l rom a single source, the rnstr !ments are da sy-chained, that is,  the saf i re
nformation reaches al l  s lave nstruments and each instrument has to pick oui on v the port ion of the
M D l m e s s a g e t h a t i s r e e v a n t t o t h e m . T h i s i s p o s s i b l e b e c a u s e a m e s s a g e c a n c a f r y a n d e n l j f i e r c a l e d
a M D l C h a n n e l N L l m b e r . T h e M D S t a n d a r d a l l o w s t o r l 6 d i f f e r e n t l \ 4 D l C h a n n e l s T h s w o r k s a s T o l l o w s :
f  a MLDI inslrument is set to rece ve on MlDl Channe l , forexample, a message carryjng a diJferent
MlDl Channel Number wi l  be discarded, This teature al lowsforthetransmission otspeclf ic informat on
to 16 d l lerent insiruments lhrough a single cab e.

Structare of the MIDI
There are two types of MlDl L,lessages.

. The Channel Messages
The Channel l lessages carry a MlDl Channel Number so ihat they cannot be received by any instru
rnents set to receive another channe .

. The Syslem Messageg
The Syste m Messages wi l  be, in pr incip e, received byal instruments,regardlessoftheirchanne set l ing.
The System Common Messages and the System Rea Time Messages can be received by every [ / lDl
instrument;  the System Exclusive Messages, however,  are individua to di l ferent manufacturers and
can only be received by nstruments of the same brand.

Except ions:
n some instances a MlDl Channel [ lessage may be d scarded by an inslrurnent,  not because lhe

channe numbers do not maich, but due to the hardware imitat ion of that instrument,  Exarnp ei
pi tch out of range.
As we wi see later,  some Sysiero Messages are received only by instrumenls of a certain brand
and wi l l  be discarded by other instruments. Fudher,  some System l \ ,4essages may carry Cf iannel
Number informat on.
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MlD l \ , lessage is n dde of o1e. two. or more by_es.The first byte is called ihe siatus byte, while ihe
byiesbvres o ' l l^F came mes<age are cdled the data

Stalus Byle
staius byte has two funci ions: ldent i ly ing ihe message and carrying ihe MtDt Channet Number ( in
case of a Channel Message).  The MlDl Channe Number is encoded on the four lower bi ts or Lne
us byte.

Dala ByIes
data bytes carry valLles relevanl to the information specifled by ihe status byte. Example: a NOTE
r.essage conta ns the pi tch value of the note to be p ayed, and i ts ve oci iy (votume).

orderiorthe status byte to be properly interpreted, we need a systern to a low ihe receivjng instrument
distjnguish which byies are status bytes and which are data bytes. The trjck is, the MSB of a srarus

is aways l, while the MSB df a dala byte is atways 0. Therefore, status bytes range jrom 80{H)to
H), and dala byres from 00(H)to 7F(H).

maythink on one hand, that we do not need as much as 128 different siatus bytes. and on the other
nd, thal  128 di f ferent values rs too few fof some parameters t ike pi tch Bend.
l, we do noi actually have as many as 128 dtllerent siat!s bytes, because fo r Ch a n nel J\,4essages,
iower four bi ts are used for Channel Number specif icai ions l t  is t rue, however.  that some srarus

arenotused they are ke pt lor futu re exiensio ns. Forparametersrequir ing awiderangeofva ues,
can spl i t  the values on iwo data byles, and obtain a range from O to i6383.

1 0 0 0 0 0 0 0  -  1 1 1 1 1 l 1 1
0 0 0 0 0 0 0 0  -  0 J 1 1 1 1 1 1
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MIDI Messaee Format

Note Oii 8n Note Number Velocity
Note on 9n
Polyphonic

ConlrolChange B n (Contro Numbe4
01 Modulat ion Wheel
02 Breath Controller
04 Foot Controller
05 Portamento Time
06 Data Entry Slider
07 lvain Volume

40
41
42

60
6 l

7B
7C
7 D
7 E

Sustain

Soslenulo
Soft

Data lncremenl
Data Decrement

Al l  Note off
O m n i O f f
O m n i O n
Mono On
Poly On

lu'"

)
t 00: off
l 7F :on)

7 F
7 F

00: Oll, TFr On
00
00
00
00-0A(Number of Channels)
00

Program Change Cn Program N!mber
Channe Allertouch Dn

selting
HigherT bi ts of the
setting

i;..=
::e',,,.

E.
:.2::.9.:'
:2.':=::

:,&a.

ta->:::
=
:t(::

System E-'clusive FO IVanufacturer lD code t lp to the manufacturer

Song Posit ion F2
seiting

HjgherT bi ts of the
set lrng

Song Select F3 Song NLmber
F4, F5
F6

End ol Exclusive
Timing Clock F8

F9
Sla
Continue FB
Stop FC

FD
Aclive Sensing F E
System Reset

* Al l  nunrbers in the above table are oiven in Hexadecimal notai ion
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The nole number lnd cates which key was released and veloci ty indicates
how quick y i t  was re eased. Very few keyboards have re ease Veloc iy
Sensi i iv i iy ( lhe Sequent ial  C rcui ts Prophet TB is one) Most other key-
boards (such as the Yamaha DX ser es) send a Note On message wi lh a
ve ocity of 0 lo nd cate a Note Off.

The note number indicates which key was ptessed and vetoci ty indicates
howhard i twas hi t  On keyboardsthatdo nol haveveloci tysenstt iv i ty (such
as lhe DX21), a medjum va !e oi  40(H) is sent.  A Noie On message with
a velocrty of 0 s the same as a Note Off  message.

An(H) POLYPHONIC AFTERTOUCH
lolonnnn The note nlmber ind cates which key s be ng pressed and the pressure
n = Channe # indicates how hafd that key is be ng pressed (e. each key can send n,

dependent aftertouch rnessages.) Ol a Yamaha keyboards, on y the DX1
is ab eto send (and react to)this message.

8n(H) NOTE OFF
l000nnnn
n = channe #

gn(H) NOTE ON
1001nnnn
n :  channe  #

l 0 l  I  n n n n
n  =  C h a n n e l #

1  1 0 0 n  n n n
n  :  C h a n n e l #

. Bn(H) CONTROL CHANGE
The conlrol  nu.nber ind cales wh ch contro number is be ng moved and
thedata nd cates the posit  on of lhe contro ler Intheabovechart  contro
changes I  -  7 are cont inuous contro ers (S jder or wheel type con-
tro lers) They carry data ln the range of 00(Fl)  '  7F(N)
Control  changes 40{H) -  a3(H)are on/off  switch type contro e.s,  and
carry data ol  e ther 00{H) or 7F(Fl) .
Control  changesTA(H) -  7F(H) areaspecial type of control  changecal led
Mode Messages and usua ly carry a f lxed data byte. They tel l the receiv ng
tone generator how to behave. The way n whjch these messages are
intefpreted wi l l  depend on the device {See the MlDl lnrplemenlatton Charl
lor your tone generator or synthesizer )

. Cn(H) PROGRAM CHANGE
This te ls the receiving devrce lo switch programs (vo ce memories )

. Dn(H} CHANNEL AFTERTOUCH
I  I 0 l  n n  n n
n  :  C h a n n e l #

En(H) PITCH wHEEL
I 1 1 0 n n n n
n  :  C h a n n e l #

Also ca led "Common Aftertouch th s is found on the DX7.

To prov de f  ner resol! t ion this data issent intwo bvtes the lowerbvtel i rst .
Yamahatone generators and synthesizers gnoretheh gher(second) byte.
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. m($ sYsrEi, ExcLUslvE
11110000 After F0(H) must come an ident iJ icat ion number which has been assigned

to each manulacturer Yamaha's number is 43(H). Whai comes between
this message and F7(H) (End of Exclusjve) is compleiely up to each
manuiacturer (but each byte must be between 00(H) and 7F(H)).  The daia
may incllrde a Channel ? lor exampie. Yamaha uses systern Exclusive
messaqestotransmitvorce data, sequence data, rhyihm pattern data, bulk
memory data of al l  k inds, and many other useful  thlngs. See the System
Exclusive lormat chan for vo!r  device.

. F/(H} END OF EXCLUSIVE
11110111 This marks the end of a System Exclusive message.

. F2(H}, F3(H}, F8(H}, FA(H), FB(H}, FC(H), FF(H)
(Song Posit ion Pointer,  Song Select,  Timing Clock Stad, Stop Cont inu€
Sysiem Reset) are al for conifolling sequencers and rhythm machines
See the MlDl lmplementat ion Chart  for your device.

. FE(H) ACTIVE SENSING
ll there are no MlDl messages that have been sent , one oi these ls s-6nt
every 300msec, iust io let the receiving devjces know that there is still
someone out there. l f  there have not been any [ l lDl  messages for a long
time (like 1/2 a second), the receiving devjce assumes thal some error
has occurred (eg. a MlDl cable was pul led oul by mislake),  and wi l  s iop
aLt noles.

. Fl(H}, F4(H), Fs(H}, Fg(H}, FD(H)
These are unused, and reserved for future expansion.

When the same rnessage has to be sent repeiitLvely the staius byte being tn" 
"ur", 

it i" pliil
ioshorten the sequence and wri tethestaius byleonlyonce. Such astalus byte iscal led a RUNNING
STATUS. Thls procedure is allowed for Channel messages only.
Example:

90 3C 40 90 40 40 90 3C 00 90 40 00
1

90 3C 40 40 40 3C 00 40 00
You may use this procedure when enler ing data from the keyboard, in l i loni tor mode
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