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[bookmark: _Toc306261118]ACRONYMS AND ABBREVIATIONS

AIDE	Amil Integrated Developmente Environment
AMIL	ARRoW Model Interface Language
ARRoW	Adaptive, Reflective, Robust Workflow
CML	Component Model Library
COTS	Commercial Off The Shelf
DARPA	Defense Advanced Research projects Agency
DLL	Dynamic Linked Library
ESKER	Expert-System Knowledgebase Evaluation Reasoner
GEAR	Generative Ensemble Archetype Reasoner
HTTP	Hypertext Transfer Protocol
IDE	Integrated Development Environment
JMS	Java Message Service
JSON	JavaScript Object Notification
MIT	Massachusetts Institute of Technology
MOM	Message Oriented Middleware
MPT	Multi-Parametric Toolbox
OWL	Ontology based WSDL Language
OLP	Onto-Logical Programming
PARC	Palo Alto Research Center
PCC	Probalistic Certificate of Correctness
Pro/E	Professional Engineer
SysML	Systems Modeling Language
SUM	Software Users Manual
UML	Universal Modeling Language
URL	Universal Resource Locator
VDD	Version Description Document
XML	Extensible Markup Language


[bookmark: _Toc306261119]Introduction
This document contains the procedure to install and build the META project from a zipped file or from a svn repository, using tools that are external and internal to the META project 
[bookmark: _Toc306261120]Applicable Documents
	Reference Number
	Release Date
	Title

	TR-2742
	October 13 2011
	META Adaptive, Reflective, Robust Workflow(ARRoW) Phase Ib Final Report

	TR-2736
	October 13 2001
	META ARRoW Software Users Manual (SUM)


[bookmark: _Toc306261121]Released Functionality
	Item
		Purpose/Capability

	AMIL
	Heterogeneous model and tool interconnect.  It represents the Model and more importantly the links among the models.  It is deployed as a web service.  It can be thought of as a network of models rather than a language.

	AIDE & Dashboard
	IDE for System launch and control.  The dashboard implements for example assessment, progress bar/bar chart, detail, metric detail and summary analysis views, utilizing jQuery services. The dashboard allows configuration of the panels, to display desired set of analysis views via dashboard selector.  The current demo selects 3 types of selectors. The  demo dashboard displays component demonstration nodes.  The design dashboard displays analysis when interfacing with other design tools like Ecto.  The requirements dashboard defines metrics developed by other vendors to refine archetypes.  Dashboard tools allow refreshing of the panels that re evaluates and displays the evaluated data.

	ARRoW Web Services
	Java enabled web services that uses Apache tomcat servers.

	Artifactory
	Maven repository manager used to minimize bandwidth usage by proxying Maven requests to online repositories.

	SysML
	Tool that authors system requirements and applies contstraints with or without the the aid of parametric solving tools like modelica,.mathematica.

	GEAR(SWI-prolog)/ESKER
	This version of ESKER is a GEAR reasoner that uses SWI-Prolog inference Engine.

	GEAR(tuprolog)/ESKER
	This version of ESKER is a GEAR reasoner that was integrated into the ARRoW web services using a java based tuProlog inference Engine.

	GALILEO t&v(co-simulation)
	This  tool integrates with GEAR reasoners to perform PCC utilizing Monte Carlo, an other simulation techiniques.

	Ecto/Zulu
	Ecto is a concepting and prototyping system design tool that enables editing of the master model through the hierarchical assembly and manipulation of components from the CML.  This tool uploads the edited version of the master model as properties in JSON format into amil.  Tools like Dashboard can interact with Ecto via amil for analyzing the design.  The Zulu is a 3D visualization viewer to represent the vehicle design concept and aid in initial spatial layout and rudimentary packaging without the aid of commercial CAD tools.

	OWL
	Semantic Web classification and instancing language.  The OWL schema is generated from SysML reference architecture model.

	OWL-s
	Ontology layered on OWL for service description assuming WSDL as the service protocol

	OLP ontological IDE
	tuProlog environment used for hosting and development of ESKER as DSE

	Envisioners
	This tool is a Qualitative simulation tool.

	Pro/E plugin
	Dynamically provides parametric information for generating mass, MOI,model structure and baselines of Creo obects. The architecture design for Pro/E plugin is configured to leverage cloud technology.  It offers parallel processing for a demand resource utilization.  The plugin consumes information from a queue and provides parametric information.

	Metric Framework
	Tool that dictates the flow of control for metric and provide default behavior of metrics. It provides the ontology as opposed to the technique, and controls the flow, data collection and AMIL interface.

	Metric
	A composition of  evaluators and statistics  to provide a standard of measurement on immediate and extern/dynamic nodes. 

	ARRoW Cloud Services
	Virtualized access to ARRoW Cloud services.



[bookmark: _Toc306261122]Known Issues
The following are the known issues for the released version 2059 of the META tools.
· The MD Plugin feature “Load from AMIL” fails to set property values in the model, due to incorrect parsing of the AMIL node representing the property.
· Block instances published to AMIL are not connected to the ontology, and will not show up in SPARQL queries over the AMIL graph.
· In MagicDraw, block instances may sometimes show up on diagrams as having the <<RequirementValues>> stereotype set, when it is not really set.  This prevents the block from being published to AMIL.
· Magic Draw V17.02 beta 2 causes mdplugin to crash
· A continuous metric calculation feature is unavailable.  AMIL supports node execution via a GetNodes method call and does not implement action listeners on data fields or agent driven execution at this time.
· The add widget is currently only configured to works on the initial dashboard, which is configured to be “Demo Dashboard”.  Do not use that feature on the other two dashboard configurations.

[bookmark: _Toc306261123]Media Contents
This section describes media and the revision number for which this release is made
	Media
	Identity
	Description of Content

	DVD
	META trunk revision #2059
	META software development repository as of SVN version #2059


 Each DVD will have two directories.  The delivery_r2059 is the container for the zipped META codebase designated “meta.zip”.  The second directory is the container for the zipped demo executable designated meta-demo.zip.
The following is a list of folder names that contain the functionality to run the META tools
./AmilExtern
This folder contains classes that service dynamic node and external node, which AMIL will load as needed. It also contains the metric framework to support evaluators and statistics interface.
./AmilLib
This folder contains the current META development baseline for the AMIL library functionality.

./AmilProlog
This folder contains the current META development baseline for the ProLog AMIL query utility.

./ArrowManualArtifacts
This folder contains java archives of 3rd party software not supported by Maven automatic import.

./arrow-mvn-all
This folder contains a SpringSource project definition with a Maven Project Object Models (POM) file defining all other projects that make up the META development suite.

./arrow-mvn-init
This folder contains a SpringSource project definition with the top level Maven Project Object Models (POM) file for the META development suite.

./ArrowWebServices
This folder contains the current META development baseline for the ARRoW web services functionality.

./ComponentModelLibrary
This folder contains a free distribution of Artifactory with some modified installation and startup scripts.

./dashboard
This folder contains files that build Meta Dashboard.

./DebugSysMLPlugin
This folder contains source code for debugging the SysML Magic Draw Plugin.

./draw
This folder contains files related to PARC qualitative reasoning.

./envisioner
This folder contains qualitative model source code and data files to support the Parc Envisioner tool.

./galileo
This folder contains experimental code used to test Galileo prototype functionality.

./GalileoWrapper
This folder contains the current META development baseline for the Galileo Wrapper functionality.

./json
This folder contains the JSON encoders/decoders and includes capability to convert between JSON and XML, HTTP headers, cookies and CDL.

./lang
This folder contains the current baseline of the AMIL Graph source code.

./mdplugin
This folder contains the Magic Draw plugin which is used to publish ARRoW requirements from Magic Draw into AMIL.

./Meta-Windchill
This folder contains obsolete functionality used to support previous demos.

./metric
This folder contains the metric implementation of assessment, evaluator,measure and statistics.

./MIT
This folder contains qualitative model source code and data files to support the MIT Reach Set Analysis tool.

./models
This folder contains a repository of miscellaneous model data files and simulation executables from various modeling tools.

./ontologies
This folder contains files to build OWL based ontologies.

./ontology 
This folder contains obsolete functionality

./proe-plugin
This folder contains an obsolete PRO-E support tool. 

./proe-webservice
This folder contains the source for a PRO-E server that supports geometrical queries.

./proe-ws-client
This folder contains an obsolete PRO-E Client used in previous demos.

./QRG
This folder contains an installation of the ZGraph library suite which provides functionality for displaying and editing graphs.

./semneo
This folder contains the prototypes that eventually made it into amil and amilLib

./Servers
This folder contains a build environment installation of the Apache Tomcat JavaServlet and JavaServer Pages development suite.

./TestData
This folder is currently empty.

./tinkerpop
This folder contains the stack to handle graphs, without being tied to a particular DBMS.

./tools
This folder contains a release of the Multi-Parametric Toolbox for MatLab (./mpt) and a release of the Visual Swing for Eclipse plugin(./vs4e).   MPT is utilized by the Reach Set Analysis MatLab scripts.   VS4E is used by the Magic Draw Plugin.

./tuProlog
This folder contains the current a test bed baseline used in support of the Galileo functionality.  It contains build environment installations of JavaAssist, a class library for editing byte codes in Java and TuProlog a Java base light weight ProLog engine.

./uml
This folder contains the active Magic Draw development documents for the current baseline.

./videos
This folder contains videos of the May and September demo
[bookmark: _Toc306261124]Required COTS
The following table lists off the shelf tools required to build and run the system software.
	Item
	Purpose
	Source

	ANT V1.8.2
	Build Scripts
	http://ant.apache.org/bindownload.cgi

	CLISP V2.4.4
	Lisp Compiler
	http://sourceforge.net/projects/clisp/

	Cygwin V1.7.9-1(including Octave but not X11) 
	Linux environment emulator for Windows
	http://www.cygwin.com/

	Magic Draw V17 SP 2
	UML Design Toolset
	No Magic (licensed)  Evaluation version available at: http:// www.magicdraw.com

	SpringSource Tool Suite V2.6.1
	Java Development Environment
	http://www.springsource.com/landing/best-development-tool-enterprise-java

	Java JDK V6 Update 22 (or higher)
	Java Compiler / Runtime Environment
	http://www.oracle.com/technetwork/java/javase/downloads/index.html

	Matlab 7.11.0 R2010
	Algorithm development environment 
	The MathWorks (licensed) http://www.mathworks.com/products/matlab/tryit.html

	PuTTY V0.6
	Terminal Emulator
	http://www.putty.org/

	ProEngineer Wildfire V5.0
	Computer Aided Design / Computer Aided Manufacturing 
	PTC (Licensed) http://www.ptc.com

	paraMagic MD plugin(16.9 or greater)
	Plugin in Magic Draw
	http:// www.magicdraw.com

	Apache activeMQ 5.5.x
	JMS provider that provides interface for MOM
	http://activemq.apache.org/

	OpenModelica(optional)
	Mathematical modeling
	http://www.openmodelica.org/

	Simulink(optional)
	Used with Matlab as an analysis tool
	 http://www.mathworks.com 

	WinZip V1.1 (or greater?)
	File compressing utility
	Licensed. http://www.winzip.com/

	FireFox 5.0 or greater
	Web browser
	www.firefox.com


[bookmark: _Toc306261125]Tool Installation Procedure
This section provides procedures for installing the tools required to build and run the system software.
[bookmark: _Toc306261126]Install Cygwin
a. Start a web browser and navigate to www.cygwin.com
b. Select the Cygwin DLL link (e.g., Cygwin DLL 1.7.9-1)
c. Save it to C:\, and then run it
d. Select Download from Internet
e. Set Root directory to C:\cygwin
f. Set local package directory (e.g., C:\cygwinLocalPackage)
g. Select a download site (e.g., http://gatech.edu)
h. Select to install everything except games and X11. Double check that the desired components are set to “Install” by expanding each and verifying its subcomponents are set to “Install”
i. The installation will take an hour or two
[bookmark: _Toc306261127]Install tools specific to building and running the system software
a. Log into the build machine as Administrator
  Install the following development tools using the actions specified for each tool.
b.  jdk-6u22-windows-x64.exe – double-click and follow installation directions to install in default location. Add the system environmental variable JAVA_HOME = C:\Program Files\Java\jdk1.6.0_22
c. clisp-2.44-win32-mingw-big-install.exe – double-click and follow installation directions to install in default location
d. apache-maven-3.0.3.zip – unzip to c:\. Add system environment variables: M2_HOME = C:\apache-maven-3.0.3 and MAVEN_OPTS='-Xmx1024M -XX:MaxPermSize=1024m'
e. maven installation needs the M2_HOME to create the installation directory. Open a command window and navigate to c:\maven3 directory. Enter the command “ant” and wait for the installation to complete.
f. apache-ant-1.8.2.zip - unzip to c:\. Add the system environment variable ANT_HOME = C:\apache-ant-1.8.2
g. Update the PATH system environmental variable as follows:  PATH = %JAVA_HOME%\bin;%M2_HOME%\bin;%ANT_HOME%\bin;<existing PATH>
h. TortoiseSVN-1.6.15.21042-x64-svn-1.6.16.msi -double-click and follow installation directions to install in default location. Note, this tool is only required for accessing the SVN repository.
i. Log into the build machine as User
j. MD_UML_170_sp1_win64.exe - double-click and follow installation directions to install in default location. In the Shortcuts installation window, select Create icon for all users. After installation, right-click the installation folder and select properties. In the Security tab, select Users, select Edit, and then grant Full control permissions. Note, users need this access to add plug-ins. 
k. Startup Magic Draw UML via the desktop Start menu button. Select to look for updates and install any Magic Draw service packs. Exit out of the program and then restart it. Got to the Help menu and select Resource/Plugin Manager, and then select to install any SysML service packs. Exit out of the program to ensure updates are in place for next time
l. Use a web browser to find and download the latest version of FireFox, and then install it.
[bookmark: _Toc306261128]System Software Installation Procedure
This section will cover the procedure to install, configure, build, and launch the system software.
[bookmark: _Toc306261129]Install system software
a. Create an installation directory to hold the contents of the system software (e.g., C:\META)
b. Navigate to the delivery_r2059 directory and unzip the meta.zip project from the DVD to the installation directory. 
Note, the system software is also available directly from the META SVN repository. The procedure for accessing code in this manner is provided in the SUM.
[bookmark: _Toc306261130]Configure system software execution environment
a. Log into the build machine as Administrator
b. Create the temporary folder C:\tmp if it is does not exist.
c. Add the following system environmental variables:
MDUML_HOME = C:\Program Files\MagicDraw UML
PROE_DIR = C:\Program Files\proeWildfire 5.0
PRO_COMM_MSG_EXE = %PROE_DIR%\x86e_win64\obj\pro_comm_msg.exe
PRO_DIRECTORY = C:\Program Files\proeWildfire 5.0

d. Update the PATH system environmental variable as follows
  PATH = <existing PATH>;%PROE_DIR%\x86e_win64\lib; 

e. Reboot the build machine if necessary to ensure the environmental variables are set.
f. Log into the build machine as a user
g. Open a Command window
h. Enter the command  java –version and verify version 1.6.0_22 of Java is referenced
i. Enter the command  ant –version and verify version 1.8.2 of Ant is referenced
j. Enter the command  mvn –version and verify version 3.0.3 of Maven is referenced
k. Open a Cygwin shell and repeat the three previous steps to verify the correct versions of java, ant and mvn are used.
[bookmark: _Toc306261131]Build and launch ARRoW Web Services from Windows command prompt
a. Open a Windows command shell.
b. Navigate to trunk/ArrowManualArtifacts
c. Enter mvn install
d. Navigate to trunk/arrow-mvn-init
e. Enter mvn install
f. Navigate to trunk/arrow-mvn-all
g. Enter mvn install –Dmaven.test.skip
h. Navigate to trunk/mdplugin
i. Enter mvn install
j. Navigate to trunk/ArrowWebServices
k. Enter mvn tomcat:run to run on port 8080. If you want to run on port 80, add the parameter “-Dmaven.tomcat.port=80”
l. Start the FireFox web browser and enter the address http://localhost:8080/ArrowWebServices/index.html. The ARRoW Menu window should display.
[bookmark: _Toc306261132]Build and launch ARRoW Web Services from Cygwin command prompt
This section is optional for users who desire to run from a Cygwin shell instead of a Windows command shell.
a. Open a Cygwin command shell.
b. Navigate to trunk/mdplugin (e.g., /cygdrive/c/META/trunk/mdplugin)
c. Enter mvn install
d. Navigate to the META installation directory (e.g., /cygdrive/c/META) 
e. Enter ./build_and_run_arrow.sh
f. The tomcat will run on port 8080, if all goes right. To run on port 80, edit the script and add the parameter “–Dmaven.tomcat.port=80” to the end of the “mvn tomcat:run” command. 
g. Start the FireFox web browser and enter the address http://localhost:8080/ArrowWebServices/index.html. The ARRoW Menu window should display
[bookmark: _Toc306261133]Configure and launch MagicDraw and SysML plugin 	
a. If the ARRoW web services are not running locally, configure the 'AMILURL' parameter within the properties.windchill file in the bae plugin directory, {MDUML_HOME}\plugins\com.bae.meta.sysml.arrow. The URL should follow the format '{external_server_address}/ArrowWebServices/amil'
Note, Re-installing the plugin will reset this property to a localhost configuration.  It is advised that you re-configure this property upon an installation or adjust the windchill.properties file in the src/main/resources directory of the source code to reflect the permanent server address.
a. Startup Magic Draw UML via the desktop Start menu button
b. Follow Magic Draw directions to connect to the server
c.  (Optional) In order to use the parametrics solving capability, see the user’s guide for more details.
d. (Optional) If intending on using the parametric solver with Mathematica, further reconfiguration is necessary. See the user’s guide for more details.
[bookmark: _Toc306261134]Install and launch the Component Model Library (CML)
a. Using the windows explorer or a windows command window, navigate to trunk\ComponentModelLibrary\CMLServer.
b. Run the install_cml.bat script. Note, you can also run ./install_cml.sh from a Cygwin shell 
c. Run the start.bat script. Note, you can also run ./start.sh from a Cygwin shell 
d. Open a new command window or Cygwin shell and navigate to trunk\models\Armor
e. Enter mvn –gs cml_settings.xml deploy
f. Start the FireFox web browser and enter the address http://localhost:8888/artifactory/webapp/browserepo.html. The Artifactory browser should display and the user should be able to locate the Armor artifact under the libs-snapshot-local
[bookmark: _Toc306261135] Install and launch Ecto and Zulu (3D visualization tool)
a. Using the windows explorer, navigate to trunk\models\Zulu
b. Unzip the ZuluBuild.zip file to the Build subdirectory.
c.  If Zulu is to run on a different machine or port than Ecto,  navigate to trunk\models\Ecto\Zulu\Build and update the network.cfg file to reference the IP address and port for Ecto. The address and port format is “gui <IPaddress>:<port>”.
d. If Ecto is to run on a different machine or port than ARRoW Web Services, navigate to trunk\models\Ecto\Ecto\Projects\Ecto\exec and update the network.cfg to reference the IP address and port for ARRoW Web Services
e. Navigate to trunk\models\Ecto\Ecto\trunk\models\Ecto\Ecto. Run vcredist_x86.exe and select the default settings for installation. This installs Visual Studio 2005               Redistributables.
f. Run Ecto first by running the 2_START_Ecto.bat script
g. Run Zulu second by running the 1_START_Zulu.bat script, and then select Play.  Note, Zulu is normally started after Ecto to prevent the tools from getting out of sync.
[bookmark: _Toc306261136]Launch the GEAR, SWI, prolog inference engine
a. Using the windows explorer, navigate to trunk\galileo\gear 
b. Run the run_lp.bat script and leave it as a server
c. In the FireFox web browser, enter the address http://localhost:5000/home
d. Select “Load the data from a file” and then select “query data example”. If the query is successful then the query result for maximum density is displayed
[bookmark: _Toc306261137]Launch the GEAR, ESKER, tuprolog inference engine
Note, this tool is only compatible with the September demo release.
a. In the  FireFox web browser, enter the address http://localhost:8080/ArrowWebServices/index.html
b. Select “Load ARRoW Demo AMIL Gaph” to clear Amil DB and load the component demo nodes. 
c. Select “Design View”.
d. Select “Ramp” design in the Component box on the left hand side.
e.  Press the down select button.
[bookmark: _Toc306261138]Install and launch ActiveMQ (for Pro/E plugin)
This procedure explains how to download and install the binary distribution on a Windows system.
a. From a browser, navigate to activemq.apache.org.
b. Click the Download link in the navigation pane (the left pane).
c. Click the ActiveMQ 5.5 Release link under the "Latest Releases" section. This brings up a new page.
d. Under the Download Here section, select the desired distribution (you may have to scroll down to see the "Download Here" section).
For a binary distribution, the filename will be similar to: activemq-5.5.x.zip.
e. Extract the files from the Zip file into an ActiveMQ installation directory.
f. Navigate to the ActiveMQ installation directory (e.g., c:\Program Files\ActiveMQ-5x)
g. Enter bin\activemq
[bookmark: _Toc306261139]Install and launch the Pro/E plugin
Note, the repository for the Pro/E objects was not defined for the Meta, therefore all Pro/E parts, drawings, and assemblies must be stored local to the plug-in tool.  Currently, the Pro/E plug-in expects the items to be located in the trunk\models\ProEModels directory.
Note, this procedure requires a Pro/Engineer 5.0 or Creo Local installation
a. Stop the ARRoW Web Services process if it is currently running by entering CTRL-C in it’s command window.
b. Navigate to trunk/ArrowWebServices.
c. Enter mvn war:war. This should create ArrowWebServices-0.0.2-SNAPSHOT.war in the target folder.
d. Copy the war file to trunk/Servers/target/ArrowWebServices.war.
e. Navigate to trunk/proe-plugin.
f. Enter mvn generate source. This step will add locally installed jar files:pfc.jar,pfcasync.jar into the Maven repository
g. Navigate to trunk/ArrowWebServices.
h. Enter mvn tomcat:run to run on port 8080. If you want to run on port 80, add the parameter “-Dmaven.tomcat.port=80”
i. Navigate back to trunk/proe-plugin.
j. Enter mvn package. All tests should pass.
k. Enter java com.meta.proeplugin.ProEPluginListener queue.ProEQueue. This starts the Pro/E plugin listener
[bookmark: _Toc306261140]Implementing Pro/E plugin client
Details for implementing the Pro/E Plug-in client into any section of META are provided in the SUM. 
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