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Introduction

This document (“ECOLANG_v_1_3c_Eng.doc”) descritiess communication language used
in one multi-agent systems environment for ecolalgstmulations, based on the EcoDynamo
simulator application (Pereira and Duarte 2005kddh with several intelligent agents and
visualisation applications and extends the initafinition of the language (Pereira et al.
2005).

The agents’ actions and perceptions are translate messages exchanged with the
simulator application and other agents.

The concepts’ definitions used follow the BNF naiat(Backus et al. 1960) and it's inspired
in the Coach Unilang language (Reis and Lau 2002).

ECOLANG notation is an extension to the original Bformalism adding the following
meta-symbols:

{} used for repetitive items (one or more times);
[ ] encloses types of values;

Terminal symbols use bold face letters.

1 Message definition

The base syntax of each message is as follows:

<MESSAGE> ::= nessage (<ID> <SENDER> <RECEl VER> <MSG_CONTENT>)
<ID> ::= [integer]

<SENDER> :: = [string]

<RECEI VER> :: = [string]

<I D> is the message identifier sent by the initiatoit 45 a sequential integer number
controlled by each sender (initial value is 1).

<SENDER> is the name of the message initiator applicatsmuice).
<RECE!I VER> is the name of the message destination application

<MSG_CONTENT> is the content of the message.

Each message will be represented by a numericereferto facilitate its identification.

2 Message types

Message exchanged by the applications may belorigutotypes: connection, definitions,
actions and perceptions.

The connection messages establish the communicatssions between the agents /
applications and specify the computer where agelainigs and the port number in which the
agent listens the messages.

Though there could be actions and perceptions dttido some type of the agents belonging
to the system, there are no restrictions to thesages that applications can use.

<MSG_CONTENT> :: = <CONNECTI ON_ MSG> | <DEFI NI TI ON_MSG> | <ACTI ON_MSG> |
<PERCEPTI ON_M5G>
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2.1 Connection messages

Connection messages define the start and the fofiie communications sessions between
applications. In this group there are also messagezsk the agents known by the other
partner of the session. This allows the establ@tirof links between multiple applications,
facilitating the expansion of the communicationd &nowledge network.

<CONNECTI ON_MSG> :: = <CONNECT> | <Dl SCONNECT> | <ACCEPT> | <ASK_AGENTS> |
<KNOWN_AGENTS>

The session begins with tleennect message and finishes with ttisconnect message. The
accept message answers any of those messages:

<CONNECT> ::= connect <HOST_NAME> <HOST_ADDR> <SERVER_PORT> [1.1]
<Dl SCONNECT> :: = di sconnect [1.2]
<ACCEPT> ::= accept (<ACTION_| D> <ACTI ON_RESULT>) [1.3]
<HOST_NAME> :: = [string]

<HOST_ADDR> ::= [string]

<SERVER_PORT> :: = [integer]

<ACTION_ID> ::= <I D>

<ACTI ON_RESULT> ::= ok | failed

To ask the other partner for the known agents:

<ASK_AGENTS> ::= agents [1.4]
<KNOAN_AGENTS> :: = known_agents (<ACTI ON_I D> { <AGENT>}) [1.5]
<AGENT> ::= (<AGENT_NAME> <HOST_NAME> <HOST_ADDR> <SERVER PORT> <CONNECTED>)
<AGENT_NAME> :: =[string]

<CONNECTED> :: = connected | disconnected

<HOST_NAME> and <HOoST_ADDR> identify the computer name and IP address where the
application runs<SERVER PORT> identifies the port number where the applicatiopezts
connections.

<ACTI ON_I D> of the answemessages must be tkeD> of the corresponding connection
message.

2.2 Definitions

From version 1.3 of the protocol, these messagelkida the definition of regions and
information about the type of model loaded in theuator, its dimensions, its morphology
and species of shellfish and molluscs prevailing.in

<DEFI NI TION_MSG> :: = <REG ONS_MBG> | <MODEL_DEFI NI TI ONS>

Each region is referred to by name, will be of ¢y and will cover a certain area. It may
also be defined at the expense of other regioradjrdefined.
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<REG ONS_MBG> :: = <DEFI NE_ACTI ON> | <DELETE_ACTI ON> | <GET_REG ONS> | <GET_REG ON>
| <DEFI NE_RESULT> | <DELETE RESULT> | <GET_REG ONS RESULT> |
<GET_REG ON_RESULT>

<DEFI NE_ACTI ON> :: = define (<REG NAME> <REGQ O\>) [2.1]
<DELETE_ACTI ON> :: = del ete {<REG_NAME>} [2.2]
<REG NAME> ::= [string]

<REG ON> :: = <REG ON_TYPE> <REG ON_AREA> | {<REG_NAME>}

Each region is of the type land or water and, l#ter, is characterized by its quality as well
as the type and quality of its sediment.

<REG ON_TYPE> ::

<LAND REG ON\> | <WATER_REG ON\>

<LAND_REG ON> ::= land

<WATER_REG ON\> :: = <WATER_CARACT> <SEDI MENT_CARACT>
<WATER_CARACT> :: = <SUB_I NTERTI DAL> <WATER_QUALI TY>

<SUB_| NTERTI DAL> :: = subtidal | intertidal

<WATER_QUALI TY> ::= <QUAL_SCALE>

<QUAL_SCALE> ::= excellent | good | poor

<SEDI MENT_CARACT> ::= (<SEDI MENT_TYPE> <SEDI MENT_QUALI TY>)
<SEDI MENT_TYPE> :: = sandy | sand_nuddy | nuddy

<SEDI MENT_QUALI TY> ::= <QUAL_SCALE>

The region area is a set of one or more simpleonsgieach one defined by one point or a
simple polygon (rectangle, square, circle or cienig).

<REG ON_AREA> : : = {<SI MPLE_REG O\>}

<SIMPLE_REG ON> ::= <PO NT> | (rect <PO NT> <PO NT>) | (square <PO NT> <PQO NT>
<PO NT> <PO NT>) | (circle <PONT> [real]) | (arc <PONT> [real] [real] [real]
[real])

<PONT> ::= (point [integer] [integer])

Each of the previous messagdsfine anddelete) should be answered by the application that
receive the message:

<DEFI NE_RESULT> ::= define_result (<ACTI ON_|D> <ACTI ON RESULT>) [2.3]
<DELETE_RESULT> ::= del ete_result (<ACTI ON_I D> <ACTI ON RESULT>) [2.4]

At any time it is possible to know which are théied regions and their characteristics:

<CET_REG ONS> ::= get_regi on_nanes [2.5]
<CET_REG ON> ::= get_regi on <REG_NAME> [2.6]

The previous messages should obtain as answepscte®ly

<GET_REG ONS_RESULT> :: = regi on_nanes (<ACTI ON_| D> {<REG_NANME>}) [2.7]
<GET_REG ON_RESULT> :: = region (<ACTI ON_| D> <REG NAMVE> <REG ON>) [2.8]
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There are also messages to get information abeunddel loaded in the simulator — they can
obtain the size, type, morphology and species dluscs and shellfish prevailing in it:

<MODEL_DEFI NI TI ONS> :: = <GET_DI MENSI ONS> | <GET_MORPHOLOGY> | <GET_SPECI ES> |

<Dl M5_RESULT> | <MORPHOLOGY RESULTS> | SPECI ES RESULTS>
<CET_DI MENSI ONS> : : = nodel _di nensi ons [2.9]
<GET_MORPHOLOGY> :: = nodel _nor phol ogy [2.10]
<GET_SPECI ES> :: = nodel _speci es [2.11]

The previous messages should obtain as answepscte®ly:

<Dl M5_RESULT> ::= di mensions (<ACTION_I D> <LI NES> <COLUWNS> <LAYERS> <|\/UD_TYP[E2>)12]

<MORPHOLOGY_RESULTS> ::= <MORPHOLOGY RESULT> | <MORPHOLOGY_ END>

<MORPHOLOGY_RESULT> :: = norphol ogy (<ACTION_ID> > {(<CELL> [real])}) [2.13]

<MORPHOLOGY_END> : : = nor phol ogy_end [2.14]

<SPECI ES_RESULTS> ::= <SPECI ES_RESULT> | <SPECI ES_END>

<SPECI ES_RESULT> ::= bent hi c_speci es (<ACTI ON | D> {(<SPECI ES_NAVE> <BOXES>)})
[2.15]

<SPECI ES_END> :: = benthi c_speci es_end [2.16]

<LINES> ::= [integer]

<COLUWNS> :: = [integer]

<LAYERS> :: = [integer]

<MD _TYPE> ::= 0D | 1DH | 1DV | 2DH | 2DV | 3D

<CELL> ::= [integer]

<SPECI ES_NAME> ::= ([string])

<BOXES> -> defined in message [3.13] (<GET_VAR VALUE>)

2.3 Actions
The actions’ messages are closely linked to eguh @y agent involved in the system.

An agent / application that has an interest inpifeeluction of shellfish has actions of deposit,
inspect and collect species of molluscs.

<ACTI ON_MSG> :: = <SEED _ACTI ON> | <I NSPECT_ACTI ON> | <HARVEST_ACTI ON> | <ACTI ON_SI M>

To deposit (seed), the agent indicates the regientime, the characteristics of the species of
molluscs to deposit and the total weight seeded.tho real values indicated in the message
may have different meanings, depending on mollusgsiestion. By example, for the oysters
and scallops, the first value indicates the indigldweight of the shell and the second
indicates the individual weight of meat; for clartise first value indicates the individual dry
weight, and the second indicates the individuabivei

To inspect, the agent indicates the region andirte of the inspection.

To collect (harvest), it must indicate, beyond tkgion, the characteristics of shellfish to
collect and time of collection.

A.Pereira 6/16 14.May.2008



ECOLANG v1.3c

<SEED_ACTI ON> : : = seed (<REG NAME> <TI ME> <Bl VALVE_S> <DENSI TY>) [3.1]
<I NSPECT_ACTI ON> : : = i nspect (<REG NAMVE> <TI ME>) [3.2]
<HARVEST_ACTI ON> : : = harvest (<REG NAME> <TI ME> <Bl VALVE>) [3.3]

<BI VALVE_S> ::= <BTYPE> ([real] [real])

<BI VALVE> ::= <BTYPE> <SHELL_LENGTH>

<BTYPE> ::= scallop | kelp | oyster | mussel | clam
<SHELL_LENGTH> ::= (length [real])

<DENSI TY> ::= (density [real])

Reference to the action moment can be as quicklpassible iGow) or one value that
indicates the number of seconds from 1970 Jan@a09;00.

<TIME> ::= now | [integer]

Any agent / application can act over the simulatowosing the model it wants to simulate,
controlling the parameterization of the model -hgaing / changing parameters of the
simulated classes and collecting / recording tlseilte of the simulation. Messages can be
divided into four different types:

<ACTI ON_SI M> :: = <MODEL_ACTI ON> | <EXEC_ACTI ON> | <SPECS_ACTI ON> | <REG_ACTI ON>

» Actions to choose the model to simulate - openl@secmodel, survey the model in

simulation
<MODEL_ACTI ON> :: = <OPEN_MODEL> | <CLOSE_MODEL> | <GET_MODEL> | <SAVE_ CONF>
<OPEN_MODEL> :: = open_nodel <MODEL_NAVE> [3.4]
<CLOSE_MODEL> :: = cl ose_nodel [3.5]
<GET_MODEL> :: = nodel _nane [3.6]
<SAVE_CONF> :: = save_configuration [3.7]
<MODEL_NAME> ::= [string]

* Actions over the simulation execution - monitor amitience the simulations -
initialising, running, stopping, restarting and qaeting the simulations:

<EXEC ACTION> ::= initialise | run | stop | pause | <STEP_CVD> [3.8]
<STEP_CMD> :: = step [integer] [3.9]

* Actions over the model in simulation — to choosgurvey classes, choose / inquire
initial values for variables and parameters, chabsarvey frequency and range of
simulation, choose / survey simulation sub-domain:

<SPECS ACTI O\> ::= <SP_CLASSES> | <SP _VARS> | <SP _PARMS> | <SP_TIME> | <SUB_DQOVAI N>

<SP_CLASSES> ::= <GET_CLASSES> | <SELECT CLASSES>
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<GET_CLASSES> ::= get_avail abl e_cl asses | get_sel ected_cl asses [3.10]
<SELECT_CLASSES> :: = sel ect_cl asses {<CLASS_ NAVME>} [3.11]
<SP_VARS> ::= <GET_CLASS VARS> | <GET_VAR VALUE> | <SET_VAR VALUE>
<GET_CLASS VARS> ::= get_variabl es <CLASS_NAME> [3.12]
<GET_VAR VALUE> ::= get _variabl e_val ue <CLASS NAME> <VAR NAVE> <BOXES> [3.13]
<SET_VAR VALUE> ::= set_vari abl e_val ue <CLASS NAME> {(<VAR_NAME> <BOXES> [real])}
[3.14]
<SP_PARMB> ::= <GET_PARMVB> | <SET_ PARVG>
<GET_PARMS> :: = get_paraneters <CLASS NAME> [3.15]
<SET_PARMB> :: = set_parameters <CLASS NAME> {(<PARM NAME> [real])} [3.16]
<SP TIME> ::= <GET_TIME> | <SET_TIME>
<GET_TIME> ::= get_tinme_spec [3.17]
<SET_TIME> ::= set_tine_spec <STEP> <START_TI ME> <FI NI SH_TI ME> [3.18]
<SUB_DOMAI N> :: = subdomai n <DOVAI N> [3.19]

<CLASS NAME> ::= ([string])

<VAR_NAME> ::= ([string])

<BOXES> ::= (<SUB_DOVAI N>) | ({<CELL>})
<PARM NAME> ::= ([string])

<STEP> ::= [integer]

<START_TIME> ::= [integer]

<FINISH TIME> ::= [integer]

<DOMAI N> ::= all | ({<REG_NAMVE>})

* Actions to record the results - choose variablesetpster, frequency, range and type
of recording, choose sub-domain to register ovatgithe monitoring mode (trace):

<REG ACTION> ::= <REG FILE> | <REG VARS> | <REG LOG> | <REG TIME> | <REG TRACE>
<REG FI LE> ::= output_file <FILE NAMVE> [3.20]
<REG VARS> ::= <CGET_VARS> | <SELECT_VARS> | <UNSELECT_VARS>

<CET_VARS> ::= get_avail abl e_vari abl es [3.21]
<SELECT_VARS> ::= sel ect_variabl es <OQUTPUT_TYPE> ({<VAR _NAME>}) <BOXES> [3.22]
<UNSELECT_VARS> :: = unsel ect _vari abl es <QUTPUT_TYPE> {<VAR_NAME>} [3.23]
<REG LOG> ::= log <LOG TYPE> ({<LOG STEP>}) [3.24]
<REG TI ME> ::= <CGET_REG TI ME> | <SET_REG TI ME>

<CGET_REG TI ME> ::= get_output_tinme [3.25]
<SET_REG TI ME> ::= set_output_time <STEP> <START_TI ME> <FI NI SH_TI ME> [3.26]
<REG TRACE> :: = trace [3.27]
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<FI LE_NAME> ::= ([string])

<QUTPUT_TYPE> ::= file | graph | table | renpote
<LOG TYPE> ::=xm | xIs | txt | renote

<LOG STEP> :: = [integer]

2.4 Perceptions

The perceptions’ messages are closely related tivtltype of agent involved in the system
and also to the actions performed by each ovesithelator.

An agent with an interest in the production of Bts#l, seed molluscs and its perceptions are
the result of the actions taken.

The response to the seed action of the agent mgpo&itve or negative (in the case such

action is denied). In response to the inspectidiomthe agent receives a message with the
bivalve’s characteristics in the region. The resglharvest is negative or positive, and in this

case, it is indicated the total weight harvested.

<PERCEPTI ON_MS5G> ::= <SEED RESULT> | <INSPECT_RESULT> | <HARVEST_RESULT> |
<PERCEPTI ON_SI M>

<SEED RESULT> ::= seed_result (<ACTION_|ID> <ACTI ON_RESULT>) [4.1]
<I NSPECT_RESULT> :: = inspect_result (<ACTION_|D> {<BlI VALVE>}) [4.2]
<HARVEST_RESULT> ::= harvest_result (<ACTION_|I D> <ACTI ON_RESULT> <WEl GHT>) [4.3]
<VEI GHT> ::= [real]

The <action_I D> Of the perception message identifies the> of the corresponding action
message.

The agents’ / applications’ perceptions are bottsgages with the result of the actions
initiated by the agent / application or messagestgmeously sent by the simulator. They
may be from5 types:

<PERCEPTI ON_SI M> : : = <MODEL_RESULT> | <EXEC RESULT> | <SPECS RESULT> | <REG RESULT>
| <EVENT_MBG>

*« Answers to the actions over the model:

<MODEL_RESULT> ::= <OPEN _RESULT> | <CLOSE RESULT> | <GET_RESULT> | <SAVE RESULT>

<OPEN_RESULT> ::= open_result (<ACTION_|ID> <ACTI ON_RESULT>) [4.4]
<CLOSE_RESULT> ::= close_result (<ACTION_I D> <ACTI ON_RESULT>) [4.5]
<GET_RESULT> ::= nodel (<ACTION_| D> <MODEL_NANME>) [4.6]
<SAVE_RESULT> ::= save_result (<ACTION_|D> <ACTI ON_RESULT>) [4.7]

*« Answers to the actions over the simulation exeaoutio

<EXEC_RESULT> ::= exec_result (<ACTION_I D> <ACTI ON_RESULT>) [4.8]

« Answers to the actions over the model configuration

A.Pereira 9/16 14.May.2008



ECOLANG v1.3c

<SPECS RESULT> ::= <CLASSES RESULT> | <VARS RESULT> | <PARMS_RESULT> |
<TI ME_RESULT> | <SUB_DOMAI N_RESULT>

<CLASSES_RESULT> ::= <CLASSES_AVAI LABLE> | <CLASSES_SELECTED>

<CLASSES_AVAI LABLE> :: = cl asses_avail abl e (<ACTI ON_I D> { <CLASS_NAME>}) [4.9]
<CLASSES_SELECTED> :: = cl asses_sel ected (<ACTI ON_I D> {<CLASS_NAME>}) [4.10]
<VARS_RESULT> ::= <CLASS_VARS> | <VAR VALUE> | <VAR SET>

<CLASS _VARS> ::= variables (<ACTION_I D> {<VAR_NAVE>}) [4.11]
<VAR VALUE> ::= variable_value (<ACTION ID> {(<CELL> [real])}) [4.12]
<VAR SET> ::= variable_set_result (<ACTION_|ID> <ACTI ON_RESULT>) [4.13]
<PARMS_RESULT> ::= <CLASS_PARMS> | <PARVS_SET>

<CLASS PARMS> :: = paraneters_val ues (<ACTION_I D> {(<PARM NAME> [real])}) [4.14]
<PARVS_SET> ::= paraneters_set_result (<ACTION_|ID> <ACTI ON_RESULT>) [4.15]
<TI ME_RESULT> ::= time_spec (<ACTION_|I D> <STEP> <START_TI ME> <FI NI SH TI ME>) [4. 16]
<SUB_DOVAI N_RESULT> :: = subdonmi n_result (<ACTION_| D> <ACTI ON_RESULT>) [4.17]

« Answers to the actions over the register of thaltgs

<REG RESULT> ::= <FILE_RESULT> | <REG VARS_RESULT> | <LOG RESULT> |
<REG TI ME_RESULT> | <TRACE_RESULT>

<FI LE_RESULT> ::= output_file_result (<ACTION_|D> <ACTI ON_RESULT>) [4.18]
<REG VARS RESULT> ::= <GET_VARS RESULT> | <SELECT VARS RESULT> |
<UNSELECT_VARS RESULT>
<CGET_VARS_RESULT> :: = variabl es_avail abl e (<ACTI ON_I D> {<VAR_NAME>}) [4.19]
<SELECT_VARS _RESULT> ::= sel ect_variables_result (<ACTION_I D> <ACTI ON_RESULT>)
[ 4. 20]
<UNSELECT_VARS _RESULT> ::= unsel ect_variables_result (<ACTION_|ID> <ACTI ON_RESULT>)
[4.21]
<LOG RESULT> ::= log_result (<ACTION_|D> <ACTI ON_RESULT>) [4.22]
<REG TIME_RESULT> ::= output_tine (<ACTION | D> <STEP> <START_TI ME> <FI NI SH_TI ME>)
[ 4. 23]
<TRACE_RESULT> ::= trace_result (<ACTION_|I D> <TRACE_STATUS>) [ 4. 24]
<TRACE_STATUS> ::= on | off

* Spontaneous messages sent by the simulator:

<EVENT_MBG> ::= <REG MSG> | <LOG MSG> | <END MEG>

<REG MBG> :: = register (<REG |NDEX> <REG TI ME> <VAR NAMVE> {(<CELL> [real])}) [4. 25]

<LOG MSG> :: = | ogger (<STEP> {(<CLASS NAME> <FUNC TYPE> <DATA CLASS> <VAR NANE>
<CELL> [real])}) [ 4. 26]
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<END MSG> ::= end_sinmulation | end_step | running | stopped | paused [4.27]
<REG | NDEX> ::= [integer]

<REG TIME> ::= [integer]

<FUNC_TYPE> ::= Inquiry | Update

<DATA_CLASS> ::= <CLASS_NAME>

3 Communications Protocol

The communication between the simulator (EcoDynapplication) and the other actors
present in the simulation system is usually of tyyge handshake - a message-type action
expects to receive an answer from the destinappfication; that response comes in the form
of a perception type message.

Only the spontaneous messages and the loggingsesnt by the simulator don't require
feedback.

The first message of each agent for the simulatestine connected (connect). The reception
of a positive acceptance message (to accept ok)rexdicates that the agent was registered
in the simulator as an agent interested in obtgimesults from the simulations. When the
agent leaves the system it must send the messalggctmnect from the simulator.

The simulator, before leaving the system, must senall registered active agents the
disconnect message.

The communications’ protocol establishes the answgpected for each action, according to
the following table:

Imsal M essage Expected answer [msq]
[1.1] connect accept [1.3]
[1.2] disconnect  accept [1.3]
[1.4] agents known_agents [1.5]
[2.1] define define_result [2.3]
[2.2] delete delete_result [2.4]
[2.5] get_region_names region_names [2.7]
[2.6] get_region  region [2.8]
[2.9] model_dimensions  dimensions [2.12]
[2.10] model_morphology  morphology* [2.13]
[2.10] model_morphology ~ morphology_end [2.14]
[2.11] model_species  benthic_species [2.15]
[2.11] model_species  benthic_species_efdd  [2.16]
[3.1] seed seed_result [4.1]

! This is the answer while there were messagesni fsem morphology: morphology of each message
has, at most, 750 elements.

% This is the answer indicating end of morphologyssages.

% This is the answer while there were messagesiia fsem benthic species: each benthic species
message has, at most, 150 elements.

* This is the answer indicating end of benthic speanessages.
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Imsgl M essage Expected answer [msq]
[3.2] inspect inspect_result [4.2]
[3.3] harvest harvest_result [4.3]
[3.4] open_model  open_result [4.4]
[3.5] close_model close_result [4.5]
[3.6] model_name  model [4.6]
[3.7] save_configuration  save_result [4.7]
[3.8] initialise exec_result [4.8]
[3.8] run exec_result [4.8]
[3.8] stop exec_result [4.8]
[3.8] pause exec_result [4.8]
[3.9] step exec_result [4.8]
[3.10] get_available_classes classes_available [4.9]
[3.10] get_selected_classes classes_selected [4.10]
[3.11] select_classes classes_selected [4.10]
[3.12] get_variables  variables [4.11]
[3.13] get_variable_value variable_value [4.12]
[3.14] set_variable_value variable_set_result [4.13]
[3.15] get_parameters parameters_values [4.14]
[3.16] set_parameters parameters_set result [4.15]
[3.17] get_time_spec time_spec [4.16]
[3.18] set_time_spec time_spec [4.16]
[3.19] subdomain subdomain_result [4.17]
[3.20] output_file output_file_result [4.18]
[3.21] get_available_variables variables_available [4.19]
[3.22] select_variables  select_variables_result [4.20]
[3.23] unselect_variables  unselect_variables_result 4- 21]
[3.24] log log_result [4.22]
[3.25] get_output_time  output_time [4.23]
[ 3. 26] set_output_time  output_time [4.23]
[3.27] trace trace_result [4.24]
[4.25] register -
[4.26] logger --
[4.27] end_simulation -
[4.27] end_step  --
[4.27] running --
[4.27] stopped --
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[ms]] M essage Expected answer [msa]
[4.27] paused -
4 Software

The code with the implementation of the communar&tiprotocol is provided in one
C++ DLL (Dynamic Link Library) that can be importéy any application. The DLL
is part of the package distribution of theoDynamo (simulation application).

4.1 Header Files

The header files contain the definition of tBeoDynProt ocol class, the message
symbols and the data structures used.

Folder DLLs/ ECDPr ot ocol

FileS EcoDynProtocol.h, ECDPMessages.h, [ECDPAgents.h, AgentsTable.h e
Regi on. h.

Note the fileEcobynPr ot ocol . h includes the other ones.

4.2 Library File

Folder DLLs/ ECDPr ot ocol / Li b
File: Ecop. 1i b

4.3 DIl File

Folder DLLs/ ECDProt ocol / Li b
File: ecop. di |

4.4 Dependencies

The library file with the protocol code uses theue andPar ser classes that belongs
totheutilities library.

Folder pLLs/ Utilities/Lib
File:uilities.dl |

Folder pLLs/ Wilities
Header FilesQueue. h, Parser.h

5 Document Versions

Version 1.3c
Date: 14.May.2008

Messages added:
- agents. ask the known agents;
- known_agents: list with the known agents.
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Version 1.3b
Date: 03.July.2007

Messages added:
- save_configuration: saves the actual configuration of the model éngimulator;
- save result: confirms the save operation in the simulator.

Version 1.3a
Date: 15.May.2007

Messages added:
- morphology_end: end of morphology messages;

- benthic_species_end: end of benthic species message.

Version 1.3
Date: 30.April.2007

Messageget variable value andvariable valuechanged.
Messages added:
- get_region_names andregion_names: regions defined in the application;
- get_region andregion: region characteristics;
- model_dimensions anddimensions: dimensions of the simulation model;
- model_mor phology andmor phology: morphology of the simulation model

- model_species andbenthic_species. benthic species of the simulation model.

Version 1.2
Date: 15.March.2007

Messages addedegister andlogger.

Version 1.1
Date: 26.February.2007

Messages added:
- running: simulation running;
- stopped: simulation aborted / stopped,

- paused: pause in simulation.

Version 1.0
Date: 29.January.2007

Messages added:
- delete: remove one defined region;
- define_result anddédete result: result of define and delete actions;
- unselect_variables: unselect variables from register values;

- unselect_variables result: result of the previous action.
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Version 0.4a
Date: 27.June.2006

Messages changed:

- seed: type <BI VALVE> replaced by a new typesl VALVE_S> that includes two real
values (bivalve type can change their meaning);

- step: one more field included to indicate how many steprun.
Included two new spontaneous messages sent bymbktor indicating end of step or end of
simulation énd_step andend_simulation).

Version 0.4
Date: 16.May.2006

Included two new messages to enable the connefttonseveral agents and applications in
the same system or computer.

New group included:

- group<CONNECTI ON_MsG> with messagesonnect, disconnect, accept.

Version 0.3g
Date: 23.January.2006

Typeclam added to the variabkBTYPE>.

Version 0.3f
Date: 21.December.2005

Changed the messagmlect variables: type remote included in <oQUTPUT_TYPE> and
<SUB_DOMAI N> replaced byBOXES>.

Changed the messalyg: typeremote included in<LOG TYPE>.

Version 0.3e
Date: 21.0ctober.2005

Changed the definition of the messagessl andhar vest.

Version 0.3d
Date: 03.0October.2005

Changed the definition gqdoint. Fields are now integers.

Version 0.3c
Date: 27.June.2005

Changed the messages:
* variable value: removed the fieldsvAR NAMVE> and<CELL>;
e trace result: included field<ACTI ON_I D>;
o corrected fieldkREG TI ME>.

Chapters renumbered and protocol table included.
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Version 0.3b
Date: 05.May.2005

Changed the messagmrameters value to parameters values. Includedmussel in the
<BTYPE> definition.

» variable value: removed the fieldsvAR NAMVE> and<CELL>;
e trace result: included field<ACTI ON_I D>;
o corrected fieldkREG TI ME>.

Chapters renumbered and protocol table included.

Version 0.3
Date: 11.February.2005

Included the groupsACTI ON_SI M> and<SI MULATI ON_SI M>.

Version 0.2
Date: 27.May.2004

Document reformulation.

Version 0.1
Date: 21.May.2004

Initial version.
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