Roland Exclusive Messages

a Format for Exclusive Messages:

Ttoland's MM implemenation use:

w follewing ala formal
for alb exclusive messages  (lype H

[yte CESCriphen

T Exclusive status

41H Manufzcteres 10 (Foland;
DEY Devize I

DL hacel D

ZhE Coramand 1D

[BOCYS Maindata

F7H End of exclusive

-7 status . FCH F7H
An esclusive message must be flanked by a palr of salus
covles, starting with a Manufactures =11} immediately afler FORI
LMIDE versionl ).

= “tzrufactures 1D 41H
The Manufactures TD identifies the manufaciurer of a WD
instrument dhat triggeres an cxclusive message, Yaluc 41Y
represents Reland's Manufaclures (DL

- Z:z.zz D DEV
The Pevice—1D comtains o unigue value that identifics the
individual device in the multiple implementation of MLDI
inslruments, [t is wsoally set to 0011 — OFHL 8 value smailcr
by une than ihat of a basic channel, but value 00 — P2
may be used for a device with multiple basic channuls,

= *zzel- 1D MDL
The Madel D contains a value that origuely iderdilies one
model from ancther, Lilferent models, however, may share an
identical Model—1D if they handie similar data,

The Nodel—[D format may cordain 30H in one or more places
te provide an extended data fiekl The following are examples
of valid Modet—IDs, each representing a unigue mode] @

B1H

nzh

03H

0O0H, 014
00H, 0211
G011, ¢, (el

+ Z=mmand- ID . CMD
The Comnand-10 jndicates the function of an exclusive
message, The Command - [0 (ormat may contain 0011 n one
ar more  places (o provide an exiended data field,  The
following  are  examples of  yvalld Command [0, each
representing A unigue femclion

01H

0z2ill

VBN

2011, 0111
D011, B2H
nailr, GO, GiH

- *'z2in data . BODY
This [ield contains a message o be oxchanged across an
interface, The cxact data size and contenrs wiil vary with the
Mudel =il and Command - 1135

E Address— mappeﬁ Data Transfer

Address manpping s o technigue far transferring moes
crnfoeming to lhe dala format given in Section 1. it assigns
a sories of memory—resident records— —waveform and tone
data, switch status, and parameters, Tor example tor specilic
locations in a machine dependent  address space, therely
allowing arcess lo data  residing al the address a message
spocifies.

Address—mapped  data transfer @5 therefore independent ol
models and data categories. This technique allows wse of e
dilfcrent  {ransfer  procedores pne—wav  transfor and
handshake  transfer,

# One- way transfer procedure (Ses Section3 for details)
Thiz procedure is swited for the transfer af @ small amount of
data, it sends out an exclusive message complelely independent
of o receiving device status,

Connection Diagram

Device [A) Cevice (B}
KDl OUT o M M
WICH L ---i---—-vv'lnl [

Cannectiomat point? is cssential for "Request data” procedures.
(See Hectiond.)

#+ Handshake transfer procedure (See Sectiond for details;
This procedure inidiates a predetermined  lransfor  soquence
(handshaking? scross the interface belore data transfer takes
plece, andshaking ensures that reliabilily and teansfer specd
are high enough to handle a large amount of dala,

Connection Diagram

Device (A) Device (B)
3
MIDI OUT P WD LN
MDDl IH il KDL OUT
2

Connectionat peintsi and 2 s essential,

Notes on the above two procedures
®There are scparate Command—IDs for different transfer
procedures,
#wDovicesA and B cannet exchange data unless they usc Lhe
samé ransler procedure, share identival Device -1 and Model
10, and are ready [or communicaiion,

E Dne— way Transfer Procedure

This procedure sends oul data all the way ualil i sfops whes
the messages are so short that answerbacks need nol be
checked,

Far long messages, haweover, the receiving deviee must acquire
cach message in Ume with the transfor sequence, which inserts
ineervaks of al least 20milliseconds in between,

Types of Messages Message Command '0

Fiequest cata 1 | RG1 {t1H}
Data get i CT1 {12H}

# Request data # 1. RQ1 (17H)
This message is sent out when there is a necd 10 acquire daw
from o device at the other end of Lhe interface, 1l vonlains data
for the address and size (hat specify designalion acd length,
respeclively, af data reguiced.
Onoreceiving an RQ1 message, the remole deviee checks ils
memory for the data address and size that salisly the reguest

IF it fieds them and is ready for communication, the deviee will
sramsmit a "Data set 1 {717 message, whith contains the
requested data, (Otherwise, the device will send out notking.

Bytz Jescription
FCH Exc usive status
A1H Manufactures 10 (Rolanc)
DEw Cewvicn i)
KL Maode! 10
Bk Command 1T
azH Adgress M5B

' L5B
sg— Sire MEE

52

LT hock sur
Tk Enc aof exciogwve




# Data set 1 ;

#The size of the requested data does not indicate the number
of byles that will make up a ¥T] message, but represenls
the address fickds where the requested dala resides,

#bome models are subject W© keilalions in da formal wsed
for a single lransaction, Reguested data, for example, may
have a limit in fength or must be divided into predelermined
address ficlds bofore i is exchanged across the nterface,

#The same number of byles comprises address and size data,
which, however, vary with the Model 17

#The error checking pricess vses a checksum that provides
a Dit pattern where Lhe teasl significant 7 hits arc zero when
vafues Tor an address, size, and thal checksum are summied,

DT1 ¢12H;
This message corresponds {o the actusl data trapsfer process,
Levause every byee in the data is assigned 2 unique address,
a DTI message can convey the starting addecss of one or
more data as well as a series of data farmatted in an address
- dependeont oedor.

The MDI standards inhibit mon real time messages {rom
interrupting an exclusive one. This [act is inconvenient for the
devices that support a "soft—through” mechanistn, To maintain
campatibility with such devices, Roland has fimiled the DT 1o
256 byies so that an excessively long message is sent oul in
separate semmenls.

Byte Deszriatan

FaH Txolusive

ary Marufactures 0 {Reland)

CEY Devvica D

MOL Madel 1D

12H Carmmangd 0

aaH Aderess MSS
L5

dd— [Data

LM Creck sum

F7H End of exciusive

#A DTl message i capable of providing only the valid data
among those specified by an J91 messape,

#3ame mudels are subject to limilalions in data format used
for a single transaction. Requested dala, for example, may
have & limit in length or must be divided iste predetermined
address fields before it is cxchanged across the interface,

#The number of byles comprising address dala varies from
e Mode!- 11 (o anolher,

%The error chogking process uses a checksum that provides
a bil pattern where the |east signilicanl 7 bits are zero when
values for an address, size, and that checksum are summed,

# Example of Message Transactions

®Dovice A sending data to Deviee B
Transfer of & DT message is all thal takes place,

[Data set 1] -

FMore ther 20m sec time nterral,

[Data ser 1]

Data =at 1] ———— g

@ Device T requesiing dala from Deviee A
Device B sends an R message to Deviee A, Checking the
message, Uevice A sends a DTT message hack to Doeviee B,

[Data et 1] --- [Request daral

[Data ge: 17 -

*More than 20m sec tme intermnal

[Cata set *] o

[Data set 1) -

n[ Handskake— Transfer Procedur.e

Types of Messages Message Command 10
Want to serd data WET) {40
Fequest data RGO (4'H}
Data se: DAT {42H)
Acknowedgs ACK (L3H)
End of data EGD {d4bn)
Comrmunicatior creor | ERE (4EH}
Rainction RJC (4FH}

Handshaking is an interactive process where two  dovices
exchange crror checring signals belure o message lransaclion
takes place, thereby increasing data relisbiliey, Unlike ong--way
trunsfer thal inserls a pausc belween messsge transaciions,
handshake transfer allows much speedier lransactions bovause
data transfor slaets onee the receiving device returng o ready
signal,

When it comes bt handling large amounts of data-  sampler
waveforms and syathosizer lones over the enlice range, for
example acrass o MDD interface, haadshsking  lransier s
more efficient than one  way transicr.

+ Want to send data . WSD (40H

This message s senl ol when data musl be sent to a device
al the other end of the inlerface. 1l condains data for she
address and  =ize  that specifly  designation  and  length,
respeclively, of the data tn be sont,

On receiving a WHD miessage, the remote device checks jts
memoey [or the specilied data address and  size which  will
ratisly  the request, I oal finds them apd B8 ready  for
communication,  the deviee will return an " Acknowledge
[ACKY" message,

Ciherwise, it will returne o "Rejection (RJCY" message,

Hyte Description

ron Frolusve status

41H Manufasturas 12 {Ralang)

LY Nevice 1D

rATIL Modal 113

40H Command D

aatl Addross WER
Ls8

aald Sive MST
Tt

LT Check sum

71 Tnd of cuslusive

#The s of the data to b sent does not indicale the number
of bytes that make up a "Mata set (DATY' message, bul
repeesents the addeess ficlds where the data should reside,

#5ome models are subject to limitations in data format used
for a single transaclion, Requested dala, for example, may
fave g limit in tength or must be divided into peodeicemined
address ficlds before it s exchanged across the interface,

*The same number of byles comprizses address and size data,
whick, hewever, vary with the Model =1L,

= Tre error chocking prooess o 4 choecksum that provides
a biv patiern whers the feast significant 7 bets are 2000 when
values Tor an address, sime, and 1Bal checksum are sommed.

2



# Request data:

# Data set :

DAT

RQD ¢41H;

‘This message is sent out whea lhoere is o need o acguire dala
from a device at the other end of the interface. | containg dala
fur the address and size lhat specily desigaalion and  beragdh,
respectively, of dala required,

On receiving an BOQD message, the reme device checks ils
memory Jor the data address and sfze which sadisfy the reguoest,
1 it finds them and is ready for communicalion, ihe device will
transmit a "{xta set (DAT}" mesange, which contains Lhe
requested data, Olherwise, i@ will retuen a "Rejeclion (RICY
message,

Byte [rescription
FCH Exclusive status
41H Manufacie-es 1D {Roland)
DBV Device iD
ML Model 1T
414 Commang 1D
azH Andress MBS

’ LB
SS.H Size N‘IS%

L3S0

sum Check sum
F7H End af excluswe

% The size of the requested dota does noc indicate the number
of bytes. that make up a "Data set (DAT)" message, bul
represerls the  address fiekds  where the  reguested  data
resides,

#50me models are subject to limilations in dala format userd
[ur a single transaction, Regeesled data, for example, may
have a limit in length or must ke divided inte predetormined
address Telds before it is oxchanged across the interface,

*The sume number of bytes oompeises address and size dala,
which, however, vary with the Model-- 173,

#°The error checking process uses o checksum that provides
a bit paltern where the leasl significant 7 bits are zern when
values for an address, size, and lhal checksum are summed,

(42H;
This message cormsponds 10 the erival dala transfer process,
Because every byte inothe dala is assigned a unigque address,
Lhe  messege can convey the saning addeess of one or anore
dala as  well as a2 series i dara formalted  in oan
address  dependent order,

Alhweugh the 2D standards inhibét non teal tdme messages
fram interrupling an ¢ Ve une, some devices support a "
st through " mechanism Tor such dnderropts | T
mainiaincompalibilily with such devices, Hofand has limited the
LIAT 1o 2BBbyles so thul an excessively long message is sond
vt in separate segments,

Byze Ceszcripticn

Fo- Fxeluswe sratas

ATH Marafastares 30 (i

N Device 10

M. wineel 10

L2H Commang 15

aaH Address MSE
LEB

ddn= Crata

LM Cneczk sum

F7s E-d ol ex

# Acknowledge .

# End of data .

# Communications error .

*A DAT message is capable af providicgs anky ke vald data
among Lhose specified by an RQL ar W31 message,

#*5ome models are subjecd o tmitations in dale formal used
for a single transaction. Requestoo dada, for example, may
have a fimit in length or must be divided inle proedelerinment
address lields before il is cxchanged across the nterface,

*The number af byles comprising addrss data varies Trom
one model 1D to anolher.

#*The error checking nrocess uses o chockswn Lhal provides
a hit patiern where the least significant 7 hits are mero when
values for an address, size, and thar cheocksum are summed,

ACK (43H:

This message = seat oui when no orror was delected on
reception of 2 WSD, DAT, "End of data {EQD)7, or some olbher
message and  requested setum or aclion i: complele. Unless
il receives an ACK message, the device at the other end will
not procecd (o the nexi operalion,

Byte Drescription
FOH Exclus've siaius
A41H Manufactures I {Roland)
DEV Ceviee 1D
MWOL Model 1T
43H Commang 1D
F7r Frd af exciusive
EOD (45H;

This message is sent ¢ul ta infarm a remole device of the end
of a message. Communication, however, will not come 1o an
enil unless the remote deviee returns an ACK message oven
though an EQOD messape was Lransmitted,

Byta Cescription

FOH Excluswvn status

41H Manufaciures 1D

OEW Cevice (0

RLEL Model 1T !
45+ Command iD

F7H Eed of exclusve

ERR (4EH:

This message warns Lhe romoe device of a commenications
funlt  encountered  during  message  lransmussion  due,  for
example, to a checksem orrar. An ERR message may be
replaced with a "Rejection {R]CY" one, which terminales the
currcnl messaxe transaclion i midslream,

YWhen it receives an ERR message. the sending device may
wilher atternpt to send oul the lazl message a second time or
terminate communication by sending out an RIC messame,

Byte Descriplion

FZH Exclusive status

£TH Mardacln-es I {Nalandy
TEV Device 1D

MG NMaogel 0

4L Commard |2

FF7H Eng of exclysive




RJC (4FH:

This message is sent oat when lhere is g need to lerminate
communication by overriding  the corrent message, An RJC
message will be triggored when

- d WSD or RO message has sperificd an illegal data address
ar sl

< the doviee is ot ready o communicagion,

can illegal number of addresses or data has been detected,
-data Iranslor has been termiraied by oan operator,

=4 communications errof kas occurred,

An ERE message may be senl ool LY a deviee o cither side

of the nlerface . Communicaiion must be  terminaled
immediately when cither side riggers an FRR message,

yte Description

[ Twelusso status

41H Manufaciures 10 (Foland)
Dev Zrevice 1D

ML Sode: 1D

aFH Commard 1D

F7H Erd of axclusme

# Example of Message Transactions

@ Data transfer fram device (&) to device {B).

=

[Want ta sona cata] ———————————

i} [Acknowledge]
[Cata se:] -

-} [Acknowledge]
[Cata setl -—

-t [Acknowledge]
[Erd af datal : -

- [Acknaw'adgeal

@ Cevice (A) regquesis and rece’ves data fram devica {(B),

[Requast datal o=

. ‘Data set]
[Aecknawlengs] -

- (Data set]
[Acknowledge ] -

ferd of data]

4

[Acknowlecan | o

@Error vceurs white devica (A) is receiving data from
devicn (R

17 Data tramsier fram device (AY to device {8

[Cata set]

4

[Acknowledge ] -

(Errar) % - [Cata set}

[Commungation arror] —— e e—— -

e} [Data setd
{tke same data
[Acknowledge] - a: oabove)

2) Cevige (B} reiects the data re—transmibad, and
auits data transfer,

Beviee (A

-t [Cata =et]

Y

[Acknowhadge]

{Error} = - [Caza se:]

[Communication error] ———————%t

(it - [Iteiast'or]

3} Coevice {A) immediately guits data transfer.

- |l2ara ==t

[acknowledge] o
{Errar} = | [[ata =et]
[Rejection] - {0ust)




