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The MITRE Elastic Goal-Directed Simulation
Framework (MEG)

= Middleware framework to supplement existing simulation
applications

" Provides access to three capabilities:
— Cloud-based or grid-based computing resources
— Advanced Design of Experiments (DOE) methodologies
— Robust data processing and visualization tools

User Interface

Services Services Services
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= Data Services
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The MITRE Elastic Goal-Directed Simulation
Framework (MEG)

" Run experlme_nts MITRE Elastic Goal-Directed
on multiple grids Simulation Framework (MEG)
= Simulation Job 3 E)E)peesri?rrrl]e?]fts > Visualization
Adaption: D €— (DOE) Services aamm  CMIeEE
— Command line \ Z/
Input
— No hard coded Computing
paths and Multicore
Storage '

amazon

web services
Microsoft | Cloud Services

Cloud Services
HPC/Grid

The MITRE Elastic Goal-Directed Simulation Framework
(MEG) is first and foremost an engineering activity - our
goal is to develop a practical, useful tool.
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The MEG Vision

fTiit

Log into framework web site

Stage files

User
Files

Specify the Design of Experiments (DOE)

View status of available clusters/grids
Select target cluster/grid
Submit DOE for running

Files transferred to target cluster

As jobs complete...
Output data is returned

DOE Mgr determines next jobs

Vis Mgr is updated
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Automated Goal-Directed Replication Management Framework
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Design Principles

= Learn by Doing — Give users access early and often. Don’t design
In a vacuum

" Provide Transparency — Let end users see the reason for faults

= Support Various Modeling Languages — Don'’t force the users to
change, adapt to their needs

" Provide a Low Barrier for Entry — Require the minimum amount of
effort for end users to integrate

= A Good Idea Applies to Itself — Use simulation-based optimization
to identify the optimal configuration for MEG installations
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MEG Architecture

= GUI Services
— ZK GUI Toolkit
— TOMCAT web server
— Wizard utility
— Persistent workspace
= Scheduler Services

— Distributed Resource
Management by Gridway

— User does not need to specify grid

" DOE Services

Your Experiments:
Name
.

Upload Experiment Files

Launch Experiments

Home

EEEEEEEEEE

ooooooooooooo

ooooooooooooo

ooooooooooooo

— Parameter sweep, user specified input, Monte Carlo, multiple types

of Genetic Algorithms
= Data and Visualization Services

— Output directory is monitored for changes by the MITRE Data Gin
— Data is synchronized to the database

— Can be visualized in “fast time”

© 2013 The MITRE Corporation. All rights reserved.
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Case Study:
Financial Market Model

* Approach to running
simulations on the MEG

e Demo
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Case Study: Financial Market Model

" Involves two MITRE Innovation Program (MIP) research projects
— Financial Modeling & Simulation Execution Environment
= Rajani Shenoy, Matthew McMahon, Jenny McFarland, Ernie Page
— Computational Steering for Interactive Modeling and Simulation
= Carlos Ramos, Matthew McMahon, Thom DeCarlo Il
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Case Study: Financial Market Model

" Cont’s Heterogeneous

Feedback Model = m,,,_m A
— Distinct input parameters — . L.
— Two output files . VW
— Single Market Model mm
— Trader behavior is based on a — =
reaction to information .

= Script for statistical analysis of M_r — Lg:qrM
model output A conentona
— Written in R e

Corporation

The Cont Model is based on the notions of heterogeneity
and price feedback. Compared to Farmer's Model, this
model has more sophisticated traders, but completely
abstracts away the market structure (i.e.. order book).

> 1l frme 1]}

Ghoulmie, Cont, and Nadal. ‘Heterogeneity and feedback in an agent-based market model,’ J. Phys.: Condens. Matter 17 (2005)
S1259-S1268.
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Case Study: Financial Market Model

e Chart Properties
oChart Cutput

|| HifreqCont

Price vs. time

Console | Displays | Inspectors | Model |

==| b i ad | High Frequency
I Cont Model

By: Matthew McMahon

The Coat Model is based ca the noticas of beterogencity
and pnice feedback Compazed 1o Farmer's Model, thns
mode! bas more sophisticated traders, but completely
abitracts away (he market structuse (Le., order book).

The MITRE
Corporation
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Case Study: Financial Market Model

= MEG Implementation Steps
— Convert to headless T

ME MEG Simulation Framework
Home Nizard itor Grid Status Support

About MEG Parsmeterized Model &

= 7 parameters converted to

. . _—— '
mm P — M= 5
CO an I n e I n p u Qurvision for a generalized framewaork for Optimization via Simulation B Objective Function 'J ﬂ | |
(OwS) is to provide a capability where: A modeler develops a 5 [ &y over Mode! nm Model
parameterized model An analyst formulates an objective function based ":\-‘q?’?ﬁﬂ?ﬂfﬂﬁ—‘_ Deveioper

on model parameters The model (and its associated scenario input files) Anzlyst 1\"#1 Ll

.
h n fl I h and objective function are provided to an automated goal-directed — |
replication management system. Replications are launched onto

Automated Goal-Directed Replication Management

— Convert R script to Python | ™= | oo [2

Aug 6, 2012 - The MEG website has been updated! Changes include a
new right click menu for retrieving DataGin files on the Monitor page, along
with minor bug fixes and additional error checking. Please nofify the MEG

= Run after each experiment | snomeo

July 14, 20‘]2 The HEG website has been updated W'Ith bug fixes for
s. Please notify the MEG team if you ounter any

Wisualizafion

Ovs
Algorithms

Services

US i
pmhlems

— Create the Input FIIeS April 10, 2012 - MEG now accepts multiple objective values returned from
= Configuration file
= Condor submit file

= Run script
— Upload and Run
= Upload the model and the script to the HIVE

= Upload input files to the web interface
© 2013 The MITRE Corporation. All rights reserved. MITRE



Case Study: Financial Market Model

[ File Edit Search View Encoding Language Settings Macro Run ins  Window ? X
oG s B AR C|I % t 2 BRISIEDT| e 6LREH @Y

B mecs corf L] H nmodel sh B]Mmzﬂ
1 [F¢# !:‘kxn/:h
2 ¢ Run MEG for HF Cont Model

¢ Variable Ranges Declared in megaf.conf
-

& $ Files stored in /projects/MEG/

L # Create somewhere TO store the cutput
OUT_DIR=/projects/HEG/teat/ocutput/§MEdExacntio J
CL'T_DIR_H:.:hJ:b—/p::]e:t:/!‘.EG test /output /SMEGExe 1Id /S }
9 1if [ ! -4 §OUT DIR ]:then
10 mkdir SOUT I
1 $cp /projects/MEG/test/HFCont.jar $OUT_DIR/HRCont.jar
12 chgzp MEG $§ DIR
13 1
if [ -d oT_I ) ;then
16 nkdir UT DIR wi
17 f#cp /projects/MEG/teat/HFCont.jar $0OUT DIR/HRCont.jar
chgrp MEG
19 £i
F # Run the jar file
2 jJava -jar /projects/MEG/test/HFCont.jar MEG-X MEG-DEPTH MEG-NTRADERS MEG-NEWSVARD 0 500 5 true > output.txt
2 pycthon /projecta/MEG/test/FinancialStats.py > :1!\3!‘.0161_956:5.0\1:
26 =# Echo inputs an © DataGin if desired “
27 “feche MEG-X MEG SMEGExecutionld $3icbUid >output.$jobUid.txe
28 chgrp MEG /projecta/MEG/test
2 Cp param® UT I rit /params.csv
30 cp pzice* SOUT DIR with /price_and volume.csv
31 cp astata* §OUT DIF wJobfatatse.cav
F ™ -If *.Ccov
- ™ -rf output.txt
34 re -rf financial stats2.out
#3Return sum and product in multi-objective format
37 echo

Unix scnpt file length: 1162 lines :_ol: 4 Sel:0)0 UNIX ANSI as UTF-8 INS

© 20 eV RKE COrporatori.” Al TIgrs reserved.
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Case Study: Financial Market Model

=)

OUT_DIR=/projects/MEG/test/output
OSI_DZR_w;:.iJcb—/p::;c::s/!ﬁﬁ/:cst/c::p‘.::/
if [ ] :then

java -jar /projects/MEG/test/HFCont.jar MEG-X MEG-DEPTH MEG-NTRADERS MEG-NEWSVARD O

python /projects/MEG/test/FinancialSctats.py > financial stats.out

] m

ANSI as UTF-8

length:1163 lines: 38 Ln:22 Col:1 Sel:0|0

Unix script file

MITRE
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Case Study: Financial Market Model

= “Fast-Time” Visualization
— Qlikview connected to the Data Gin
— Micro-Maps format

— Interactive visualization tool that allows results to be seen as

experiments are completed
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Case Study: Financial Market Model

SQL Editor (Osta Gin - datagin) X
File Edit View Query Database Plugns  Scriging  Help

6 Eel sl ElE &
Object Browser

HEAL e =
— EEIFFA0C8BIOCRIYIQME
1e SFLECT * FRON datagin_now.HFCont_3241_stats;
» (5 MFCont_3213 params = = -
» [5] HFCont_3213_price_and_volume
» [ HFCont_3213_st:
» [ HFCont_3214_params
» 3 HFCont_3214_price_and_volume
» (= HFCont_3214_stats . g[gﬁQ@Ime‘mﬂ
» 5 HFCont_3234_params
» [2 HFCont_3234_orice_and_volume | lastoss unzoTeisled retums Clustered_volstiey max_poce ‘average_volume [T
» [E HFCont_3234_stats 148220269377 0973353757031 0548977 108518447979 25335
p il {eComiNTTpaci 22112722120 0679502355277 Q12825469505 102856709799 41503
» [2 HFCont_3237_orice_and_volume
» ] H=Cont_3237_s% 211560504226 063271225335 0103091273019 1.01586132968 44534
» (5 HFCont 3238 params 679758304242 157353082205 200878325839 10169419126 15839
:% ::::"m‘:;mu::’:';‘;-‘""-"""" 183005535605 124541011757 115154685442 102111990454 235%
» [ WFCont_ 3233 params 720851933484 150341465108 21U 1.00715240868 15625
» [5] HFCont_3239_orice_and_volume P o mmmnianeine PP
» [E HFCont_3239_stat ‘
» 5 HFCont_324_params HFCont_2241_stats 1
» [5 HFCont_3240_orice_and_volume
» [ HFCont_3240_stats
» 5 HFCont_3241_params
» [5 HFCont_3241_price_and_volume
» [5] H=Cont_324)_stabs
» (5] KPTM_2804_agests © 15 122539 SELECT *FROMdstagn_rew HFCort 1240 stws UMIT .. 223 row(s) retumed 0204 sec / 000052z
:% KK"W"U?::-“:’M'“S © 36 124502 SELECT ~FROM datagn_pew HFCord_3240_stats LMIT . 396 rowie) retumed 0.000 tec 7 0.0002ec
) - © 37 124303 SELECT ~FROM dxagn_rew HFCort_3240_saes LMIT 396 row(3) retumed 0000 3¢cc /0000302
© 18 124309 SELECT *FROM dstogn_new HFCort 1240 stats UMIT .. 396 row(s) retumed 0015 sec / 0.000sec

© 39 12535 SELECT ~FROM ditagn_new HFCorl_3241_stats UMIT ... 29rowls) relumed 0.000 tec 7 0.000 soc

Oumton / Fatch

Query Com|
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