JPDL2 - Protocol Definition Language
Version 2

Table of contents

I 1 1 0o 1 Tox o o 1 3
28 1 (o O 3
B REFEIENCES. ...ttt ettt e neeaenreenneeneeeneenneas 3
AUSING ThE PDL2 [IBIaIY......couieeieieeeeses e 3
4.1 ParSiNg @PDL-TIl€. ..o 3
4.2 ParSiNG @IMESSAE. ......veeiteeiteeiieeeteestee et esseesteesteesaeesseessseassesssseaseessseesessseeanseesseesnsenas 4
4.3 GENEaliNg AQIMESSA0E. ......eiueereiueeireerteeeesteeiteeeesseesteseesteessesseeaseessesseesseesesseesseessesseesses 4
5 THE PACKEL ParSEr.......ccue ettt e et e s re e e e e e neeneas 4
5.1 ParSiNg MENOGS.........couiiiiiiieeee e 4
5.2 Table Of MOAITICALIONS.......c.oiieiiee et sre e ens 5
5.3 ParsiNg BEaVIOUN .......c..ooiiiei ettt e 6
B PDL2 SYNEBX.....veiteetieuienieiesiesiestesessesee e seeseestestessessesseeseeeessassessesbesseeseeseensensensessessessensens 7
LS O0 0 01 1SRRI 7
6.2 SLANt-SEAEEIMENT. ...t e et e s e e e nbb e e e be e sbe e e sbe e nreeeaa 7
6.3 PACKEL DECIAraLiON.........eeieeieeesieeie ettt sae e steeaesneeseeneesneeneeeneens 7
S 0] 05 = | EO RO 8
LIV A= A= o [ RSP 9
B.6 VaallE-LiSl......oo i e ere e 9
6.7 IMPlICHE VaTADIE......eceeceeeceeee et ne e 10
6.8 ANONYMOUS VaTADIE......c.oeeeeiieie ettt es 10
B.9 MIUITIPIICITY ..ottt sb e nn e 10

B.00 LAEL ... e e 11




jPDL2 - Protocol Definition Language Version 2

6.11 PaCKEL REFEIEINCE..... .. it nre e snne e 11
6.12 INline Packet REFEIENCE..........cc.ooiiiiiecce e 11
B.13 PACKEL-LISE. ... civiiteitieiieie ettt r e 12
B6.14 IT-SEALEMENL. ... .eee et e e e s se e te e e ere e se e e e sneenne e 12
6.15 SWITCH-SEALEIMENT........eoiiie e esre e ere e e reesaeeearee e 12
B.16 TAIL.. et he e re e e sae e reeneeereenns 12
B.17 SITNGAET ...ttt re e 13
6.18 CNOICE-SLALEIMENT. ... .eeiieecie e sre e e e e sre e enre e 13
6.19 OPLiONAl-SEALEMENL........c.ee e e esr e e e e s e e sreenne e 13
L0l 1S5S o T o RS 14
S o= o] o RSOOSR UR RO TSRR 14
401014 oo oSSR 18
7.1 REUSE CNECKSUM..... .ottt ettt e b e s e e e teesnee e 18

Page 2



jPDL2 - Protocol Definition Language Version 2

1. Introduction

The Protocol Definition Language Version 2 (PDL2) and itsimplementation, jPDL2, is used
to decode and encode messages to and from any binary protocol that can be defined in PDL 2.
Thelibrary was initially written to handle the MIDI protocol used by the synthesizer Clavia
Nord Modular but is now a general purpose library for defining binary protocols and parsing
or generating streams according to the protocol.

The PDL2 library mainly consists of a parser which reads a protocol definition and generates
an equivalent document object model (DOM), the DOM implementation, streaming class for
bitwise reading or writing, classes for parsing and generating streams according to the
protocol.

2. History

2008-02-22: PDL Version 2
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4. Usingthe PDL 2 library

4.1. Parsing a PDL -file

i mport net.sf.nnedit.|pdl 2. formt. PDL2Par ser;
i mport net.sf.nnedit.|pdl 2. dom PDLDocurent ;
i mport net.sf.nnedit.|pdl 2. PDLPacket Par ser;

String PDLFil eContents
"start Sysex; Sysex := OxFO M di Dat a$data OxF7; " +
..., [l pdl file contents
PDL2Parser fileParser =
new PDL2Par ser (new St ri ngReader (PDLFi | eContents)); // create the PDL
par ser
TileParser.parse(); // parse the file
PDLDocunent pdl Doc =
fil eParser.get Document (); // get the parsed document

Page 3


../javadoc/net.sf.nmedit.jpdl2/api/index.html

jPDL2 - Protocol Definition Language Version 2

4.2. Parsing a message

/1l parse a nessage

Bi t St ream nessageSt ream = get MessageStrean(); // get nessage stream
PDLPacket Par ser packet Parser = new PDLPacket Parser (pdl Doc); // create
packet parser

PDLMessage message = packet Parser. par seMessage( nessageStream; // parse
nessage stream

/1 further processing
handl e( nessage) ;

4.3. Generating a message

/1 generate a nessage

I nt St ream nessageDat a = get MessageData(); // get nessage data
PDLPacket Par ser packet Parser = new PDLPacket Parser (pdl Doc); // create
packet parser

PDLMessage nessage = packet Parser. parseMessage(nessageData); // parse
nessage stream

Bit Stream resul t Stream = packet Parser.getBitStream(); // get generated
nessage stream

/1 further processing

byte[] byteMessage = resultStreamtoByteArray();
handl e( byt eMessage) ;

5. The Packet Par ser

5.1. Parsing Methods

2]
—+
QD
—

PDLMessage parseMessage(PDLDataSource | yes
input)

PDLMessage parseMessage(PDLDataSource ho
input, String packetName)

PDLPacket parse(PDLDataSource input) yes

PDLPacket parse(PDLDataSource input, no

String packetName)

The packet parser takes instances of IntStream or BitStream as argument (PDL DataSource).
For IntStream arguments it generates a BitStream instance containing the message. Parsing
starts at the packet with the specified name. If no packet name is specified, parsing starts at
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the packet referenced in the start-Statement.

5.2. Table of Modifications

Constant

Constant
(multiplicity)

Variable

Variable-List

Implicit
Variable

Anonymous
Variable

Packet
Reference

Inline Packet
Reference

OxFO0:8

n*0x1:8

v:8

n*v:8/0

v:8 = (at+b)

%v:8 = (at+b)

Packet$data

Packet$$

1 value

n values

1 value

at most n
values, stop
behind a
terminal value

read specified
number of bits
and compare
to constant

repeat
n-times: read
specified
number of bits
and compare
to constant

read specified
number of bits

read at most
n-times the
specified
number of
bits, stop
behind a
terminal value

read specified
number of
bits, fails if the
function result
and the value
are not equal

write constant
value with
specified
number of bits

repeat
n-times: write
constant value
with specified
number of bits

write value
with specified
number of bits

write at most
n-times the
specified
number of
bits, stop
behind a
terminal value

compute
function, write
the result
value with
specified
number of bits

set variable

set
variable-list
(terminal not
included)

set variable

compute
function, set
variable

parse into new
packet/set
packet

parse into
current packet
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Packet-List n*Packet$data = - - - parse packet
n-times/set
packet-list

stringdef str:="hello" - - - set string

Label @IbIName - - - store
bitstream
position

messageld messageld - - - set message

("Sysex") id

Note: message (global) properties are mutable and store only the latest value.

5.3. Parsing Behaviour
____________________________________________________________________________________________________________________________|]

if-Statement if (v>8){...} if the condition is true, | if the condition is true
parse the following and the following
item/block item/block fails
switch-Statement switch(v) { Selects a case the selected case fails
case 1. ... according to the value.
case 2: ... Either selects a
specific case or if no
default:... case matches the
} value and the default

case is present then
selects the default
case. If the default
case is not present,
then no case may be
selected.

optional-Statement ?0ptional$$ Parses the optional
statement, ignores the
statement if it failed.

choice-Statement (A$S|B$S|CSS) Parses the choosable | each of the choosable
statements in the statements failed
specified order.
Accepts the first
statement which could
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be parsed
successfully.

fail-Statement if(v==2) fail always fails (in the always
example the packet
fails if the condition
v==2 is true)

6. PDL 2 Syntax

6.1. Comments

// comment until the end of the line
/* comment over

mul tiple

li nes */

6.2. start-Statement

The PDL File may begin with the optional 'start'-statement. The start-Statement identifies a
packet as the packet with that the parser should begin parsing / generating a message.

Syntax:

START_DECLARATI ON : = 'start' PACKET_NAME ';'
Example:

start Sysex;

6.3. Packet Declaration

The remaining PDL file consists of a sequence of packet-statements.

PACKET DECL_LIST : =
PACKET _DECLARATI ON
| PACKET_DECLARATI ON PACKET DECL_LI ST

Syntax
PACKET DECLARATI ON : =

PACKET DECL_HEADER ':=' | TEM LI ST_OR NO | TENVS ' ;'
PACKET DECL HEADER : =

PACKET _NAME
| PACKET_NAME ' % PADDI NG

Page 7
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| TEM LI ST OR NO | TEMS : =
/* no items */
| 1 TEM LI ST

| TEM LI ST : =
I TEM
| I TEM | TEM LI ST

VAR ABLE
VAR| ABLE LI ST

| MPLI CI T_VARI ABLE
ANONYMOUS_VARI ABLE
PACKET _REF

| NLI NE_PACKET_REF
PACKET LI ST

LABEL

MESSAGE_| D

FAI L

STRI NGDEF

| F_STATEMENT

SW TCH_STATEMENT
CHOl CE_STATEMENT
OPTI ONAL_ STATEMENT
BLOCK

BLOCK : = {* ITEMLIST OR NOITEMS '}"' ;
Example
start Sysex;

Sysex
Packet 2 ;

Packet3 % 8 : ;

PacketN %9 := ... ;
Packet declarations might have an optional padding value. If the value is not specified, then a
default padding value of 1 is used.

A packet statement is either empty or contains one ore more of the following items:
choice-Statement, Constant, fail, if-Statement, L abel, messageld, optional-Statement, Packet
Reference, Inline Packet Reference, Packet-List, switch-Statement, Variable, Variable-List,
Implicit Variable, Anonymous Variable, StringDef.

6.4. Constant

|
A constant value or alist of constant values.
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Syntax:

CONSTANT : =
MULTI PLI G TY? CONSTANT_VALUE ':' SIZE

CONSTANT _VALUE : =
| NTEGER LI TERAL

SIZE : =

| NTEGER LI TERAL /1 0 <= SIZE < 32

| NTEGER LI TERAL : = /1 32-bit integer
DUAL

| HEXADECI MAL

| DECI MAL
DECI MAL : =

0] [1-9][0-9]* /1 exanple: 1234
HEXADECI MAL : =

"Ox" [0-9a-fA-F] {1,8} // exanple: OxFO
DUAL : =

[01] {1,32} [dD] /1 example: 001d
Example:
Sysex := OxFO0:8 ... OxF7:8

The Sysex packet starts with the 8-bit number OxFO and ends with the 8-bit number OxF7.

6.5. Variable

|
A variable defines a value which can be queried after parsing or can be used in an integer
expression in the PDL file.

Syntax:
VARI ABLE : =
VARI ABLE_NAME ':' Sl ZE

VARI ABLE_NAME : =
NANE

Example:
Sysex := OxFO0:8 v:8 ... OxF7:8

Defines the 8-bit variable 'v'.

6.6. Variable-List
1
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A variable-list defines alist of values of the same size which can be queried after parsing.

Syntax:

VARI ABLE LI ST : =
MULTI PLI CI TY VARI ABLE
| MIULTIPLICITY VAR ABLE '/' TERM NAL

TERM NAL : =
| NTEGER LI TERAL

Example:

Sysex := OxFO0:8 16*stringl: 8 16*string2:8/0 ... OxF7:8

Defines 16* 8-bit variablelist 'stringl’ and the 16* 8-bit variable list string2 which additional
allows the terminal symbol '0'.

6.7. Implicit Variable
|
Asthe name indicates the value of this variable isimplied. The value must be equal to the
value of the specified integer expression. The implicit variable isintendet to be used to for
checksum values.

Syntax:
| MPLI CI T_VARI ABLE : =
VARl ABLE '=' ' (' I NTEGER EXPRESSION ')’
Example:
Sysex := OxF0:8 ... 0:1 v:7=(2*3) OxF7:8

Variable with an integer expression (function) assigned.

6.8. Anonymous Variable

A anonymous variable is not part of the stream but only added to the packet.

Syntax:

ANONYMOUS_VARI ABLE : =
"% IMPLICIT VAR ABLE

Example:
Sysex := OxF0:8 ... a:l1l b:1 %b:2=((a<<1) | b) OxF7:8

6.9. Multiplicity
-
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Syntax:

MULTIPLICI TY : =
VARI ABLE_NAME ' **
| CONSTANT_VALUE ' *'

Example:
Sysex := 2*0:8 2*var_list:8 v:8 v*0:8 v*var_list2:8 ;

6.10. L abel

|
A label stores the current bit-position. The label may be updated and stores only the latest
bit-position.

Syntax:

LABEL := '@ LABEL_NAME ;

Example:

Sysex := OxF0:8 ... @blEnd 0:1 v: 7=(@ bl End&x7F) OxF7:8 ;

6.11. Packet Reference

|
A reference to another packet declaration.

Syntax:

PACKET_REF : = PACKET_NAME '$' BINDI NG ;
Example:

Sysex := OxFO: 8 Dat aPacket $data OxF7:8 ;
Dat aPacket := ... ;

The example shows the reference of the packet 'DataPacket’. The reference is associated with
the packet binding value 'data.

6.12. Inline Packet Reference
|
A reference to another packet declaration. The items of the referenced parsed asif they were
declared in the referencing packet declation. No new data-packet will be created. The
declaration allows to reuse certain parts of the protocol without changing the data-packet
structure.

Syntax:
| NLI NE_PACKET_REF : = PACKET_NAME ' $$';
Example:
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Sysex := OxF0:8 Inline$$ OxF7:8 ; Inline := d:8 ;
is the sane as
Sysex := 0OxFO0:8 d:8 OxF7:8 ;

6.13. Packet-List
|
Like with constants or variablesit is possible to define alist of packets.

Syntax:

PACKET LI ST := MITIPLICITY PACKET_REF;
Example:

Sysex := OxFO: 8 v: 8 v*Dat aPacket $data OxF7:8 ;
Dat aPacket := ... ;

The example shows the reference of the packet 'DataPacket’. 'DataPacket’ is repeated
'V'-times. The packet-list is then associated with the packet binding value ‘data.

6.14. if-Statement
|

Syntax:

| F_STATEMENT := 'if"' ' (' BOOLEAN EXPRESSION ')' |ITEM ;
Example:

Packet := v:8 if (v >=2) { v2:8 } ;

6.15. switch-Statement
|
Syntax:

SW TCH_STATEMENT : =
"switch'" ' (" INTEGER EXPRESSION ')
"{'" SWTCH CASE_LI ST DEFAULT_CASE? '}’

SW TCH CASE LI ST : =
CASE_STATEMENT
| CASE_STATEMENT SW TCH CASE LI ST

CASE_STATEMENT : =
| NTEGER LI TERAL ':' | TEM

DEFAULT CASE : =
‘default’ ':' ITEM

Example:

6.16. fail
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|
Syntax:

FAI L_STATEMENT := '"fail"' ;

Example:

Packet := v:8
switch (v)

case 0x01 : O
case 0x02 : v:
def aul t o f

}

6.17. stringdef
|
Syntax:

STRI NGDEF : = STRING NAME ': =" STRI NG _VALUE
STRI NG_NAME : = STRI NG LI TERAL;
STRI NG_VALUE : = STRING_LI TERAL

Example:
Packet := manufacturer_id:8
i f (manufacturer_id == 0x33) manufacturer := "Clavia Digital I|Instrunents”

6.18. choice-Statement

Syntax:

CHO CE_STATEMENT := '(' CHOCE_LIST ')' ;
CHO CE_LIST : =
| TEM
| ITEM'|' CHO CE_LIST

Example:

Packet := ( { 1:8 v:8 } | Afa | B$b ) ;
A := al:8 a2:8 a3:8;
B :=0:8 bl:8 b2:8 b3:8;

6.19. optional-Statement

Syntax:
OPTI ONAL_STATEMENT : = '?" | TEM;
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Example:

Packet := v:8 ?Qptional Packet $p;
Optional Packet := v:8 if (v>4) fail;

6.20. messagel d
]
Syntax:
MESSAGE I D : = '"nessageld '(' STRING LITERAL ')';
Example:
Packet := ... id:2 nessageld(' MessageD )

switch(id)

case nessagel d(' MessageA' ) packet ASdata }

0: {
case 1: { nessagel d(' MessageB' ) packetB$data }
case 2: { nessagel d(' MessageC ) v:4 }
case 3: { } /! '"MessageD

}

Associates a message with an identifier (1D). Each time a messagel d-Statement is found, the
global messageld value is set to the specified value.

6.21. Expression
|

Syntax:

EXPRESSI ON : =

| NTEGER_LI TERAL

VARI ABLE_NAME

LABEL

'-' EXPRESSI ON

' ~' EXPRESSI ON

"1 EXPRESSI ON

"(int)" EXPRESSI ON

' (bool ean)' EXPRESSI ON
EXPRESSI ON ' +' EXPRESSI ON

EXPRESSI ON ' -' EXPRESSI ON
EXPRESSI ON ' *' EXPRESSI ON
EXPRESSI ON ' /' EXPRESSI ON

EXPRESSI ON ' % EXPRESSI ON
EXPRESSI ON ' & EXPRESSI ON
EXPRESSI ON ' | EXPRESSI ON
EXPRESSI ON ' A EXPRESSI ON
EXPRESSI ON ' <<' EXPRESSI ON
EXPRESSI ON ' >>' EXPRESSI ON
EXPRESSI ON ' >>>' EXPRESSI ON
EXPRESSI ON ' ==' EXPRESSI ON
EXPRESSI ON ' ! ="  EXPRESSI ON
EXPRESSI ON ' <' EXPRESSI ON
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| EXPRESSI ON ' <=' EXPRESSI ON
| EXPRESSION ' > EXPRESSI ON
| EXPRESSI ON ' >='  EXPRESS| ON
I "(' EXPRESSION ')'

|

STREAM OPERATOR
| NTEGER EXPRESSI ON :

EXPRESSI ON
BOOLEAN_EXPRESSI ON : =

EXPRESSI ON
STREAM OPERATCR : =

‘[' ST_OPERATOR ';' ST_START ';' ST END';' ST_SIZE';' ST_FIELD']"
ST_OPERATCR : =

i

| "]

s

| N

| okt
ST_START : = | NTEGER_EXPRESSI ON ;
ST END := | NTEGER_EXPRESSI ON ;
ST SIZE := | NTEGER_EXPRESSI ON :
ST FIELD : = I NTEGER EXPRESSION ; // only here the '$' placeholder is
al I oned

6.21.1. Operators

Operatorsin order of precedence from highest to lowest

1 - unary minus right
~ bitwise NOT

! boolean (logical) NOT

(int), (boolean) type cast
2 *[ % multiplication, division, | left
remainder
3 +- addition, substraction  left
4 << signed bitshift left left
>> signed bitshift right
>>> unsigned bitshift right
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5 <<= less than, less than or  left
equal to

> >= greater than, greater
than or equal to

6 == equal to left
I= not equal to
7 & bitwise AND left

boolean (logical) AND

8 n bitwise XOR left
A boolean (logical) XOR
9 | bitwise OR left

| boolean (logical) OR

6.21.2. Stream Operator

The PDL2 format contains a specia stream operator which isintended to be used to compute
checksum values.

The operator is afunction

(int, int, int, function:(int) # int) # int
f(start_bit_position, end bit_position, size, function:(int) # int) # int

The operator can be translated to following equivalent java code.

function streanOperat or (
Bi t Stream bitstream /1 the message
char operator; /1 the operator, one of [+-*7]
I nt Expression e_start; |ntExpression e_end; |IntExpression e_size;
I nt Expression e field
%
int start e _start.conputelnt();
t();

int end ;e_end .comput el n
if (start >= end) error();

int size = e_size .computelnt();
if (size <= 0) error();

int result = 0;
for ( int pos = start ; pos<end ; pos+=size )
{
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bi t stream set Posi ti on(pos);
int field = bitstreamgetlnt(size);
field = e_field.conputelnt(field); // '$ refers to this field argument

if (pos == start) { result = field; continue; }

swi tch (operator)

{

case '+ : { result =result + field; break; }
case '"*': { result =result * field; break; }
case ' : { result = result ™ field; break; }
case '"|': { result =result | field; break; }
}
return result;
6.21.2.1. Checksum Example
Here an example using the stream operator.
M di Message : =
OxFO0 /] start byte
M di Dat a$dat a /1 message contents
@ bl End /1 1abel containing bit
position
0:1 checksum= ( [+;0, @bl End, 8, 8] %128 ) // checksum
OX7F /1 last byte

Let'stake alook what the cryptic looking checksum function does. The stream operator has
following arguments:

+ . compute the sum of the field values

0: start bit position (before the first byte OxFO)

@IblEnd : end bit position (right before the checksum byte)
8 (bit) : field size of 1 byte

$: thefield value is not modified

The checksum is the result of the stream operator modulo 128.

byte[] nessage = { OxFO, ... /* MdiData */, XX, Ox7F }; // XX = checksum
val ue

Bit Stream bitstream = BitStream w ap( nessage) ;

int start = 0;

int end = bitstreamgetSize()-(2*8); // 2nd | ast byte, right before XX
int size =8; // 1 byte

i nt checksum = O;
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for (int pos=start ; pos < end ; pos += size )

if (pos == start) { checksum = bitstreamgetlnt(size); }
el se { checksum += bitstream getlnt(size); }
checksum = checksum % 128;
/1 now XX == checksum
7. Cookbook

7.1. Reuse checksum
|

Checksum declaration:

Checksum : =
@CHKSUM _END
0:1 checksum 7 = ([+; 0; @CHK_SUM END; 8; $] &0x7F)
Reuse checksum:
Packet 1 : = Checksunt$$ OxF7;
Packet 2 : = Checksunt$$ OxF7;
PacketN : = Checksunt$$ O0xF7;
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