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Breadth of Ames Research in Adv Viz and KM

Distributed Remote Analysis and Management (DReAM) System
Virtual Wind Tunnel - Collaborative, 3D Full immersion Viz Tools
Pedagogically-Based Browsers (UWF) - Linking by Concepts , not just words

Distributed Intelligent Agents for Information Management & Sharing
Science Desk - Remote operation of science acquisition systems
Feature Extraction - Identifying feature in large datasets

LivePicture Corp - Web-based high resolution virtual imagery

Wavelet Method for Hierarchical Representation of Large CFD Data Sets
(CalTech)

PostDoc - Web-based access to data documents and process flows
Multi-Resolution Methods for Multi-Source Data Vis.
Memory System Performance for Modeling for Large Data Access

Etc...
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Distributed Remote Analysis and Management (DReAM)

m Science Information Architecture - seamless, user transparent access to all
data, tools, and information resources, regardless of fidelity (DARWINnet and
Distributed Meta-databases)

Acquire and share design, test, and production data

Capture and communicate requirements/constraints

Derive information from data and knowledge from information

Provide broad, secure, computational and communication infrastructure
Dynamically reconfigurable

m  Components - extensible and scalable system (Distributed services)

Capable of incorporating additional Al and presentation tools, computational resources, and
data sources as needed

Supports federations of users
Links to heritage NASA and Industry tools, models, and data

m  Support Evolutionary Prototype Projects (DARWIN, ESE, etc...)

Rapid Prototype projects, embed Developers with Users

Support other NASA Enterprise elements with toolkits of components and architecture
implementations
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Similarity to Earth Science Data Management

B Requirement to manage and share resulting knowledge

= Multiple, geographically distributed data sources

m  Cross comparison and analysis of distinct data sets

m Both Experimental and Computational datasets are available

m Secure multiple user account management, multiple login sites

m Consistent naming conventions of variable for the databases is critical

DARWIN / DReAM tools provide a system to permit intitial data analysis
and information reduction and knowledge management
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NASA’'s DReAM System
L—9

Distrbuted Analysis and Management

alu

Propulsion Test & CFD

= Boeing
On-line information: Wind Tunnel Test & CFD Lewis
_ Ames : N
Numerical Results DARWIN/AERONet Mgmt.
. Langley
. &‘ , | Wind Tunnel Test
Experimental Results |
R Lockheed Martin
Boeing (McDonnell-Douglas) USAF Arnold Eng & Dev Center

User Specific Knowledge ]
Advantages of DReAM Technologies:

» Enhanced NASA/Industry collaboration with data security

» Easy industry access to all NASA aeronautics centers

« Faster information delivery and broader utilization

* Integrated knowledge from distributed NASA datab  ases
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Tiers of DARWIN

Tier 3 - Scientific process and generation of raw data.
Tier 2 - Data source proxy stores the data (raw or in a database).

Tier 1 - Meta-data captures the Information (who, where, why,
what) about the raw data.

Tier 0 - Knowledge management database (coordinates the
grouping of information sets and manages User
information).

Client - Presentation and Analysis of the selected data for the
User.
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Aerospace Science Data Integration

Aeronautics Data

Source/Processes
Data Source Knowledge
O— MetaData Management

Database

jegliic): o8
\ |

=l Relol o A

. : Custom
, : _D Web / Distr. Object
Self Contained Science Process or Data Services J Applications
— _—~ L J \ J \ J \ J
Tier 3 Tier 2 Tier 1 Tier O Client

DReAM Approach - Enable Scientific Data Dissemination and Integration
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Distributed DARWIN Model

Clients

Industry
Sites

Knowledge Central Server

Managemeny

Tier 1 Servers| Tier O Server

Meta data

AEDC or Eglin -
Meta data
Centers \

Tier 2 Servers

Data Source
Files

Data Source
Files

Data Sourcs Data Source
Database Database

Ames 12’ Tunnel Ames Unitary AEDC Tunnel

Data Sourcs
Database
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Current DReAM Applications in Development

= DARWIN (DReAM applied to the Wind Tunnels experimental data)

- Ames Wind Tunnels (v1 operational at Ames, v2 for June 30, 1998)
Langley Wind Tunnels (v1 operational in Unitary WT, 9/97)

Provide remote access to design CFD results from ADTT aero-design system. Cross
compare with experimental data

m  SpacelDS (DReAM tools to support TPS/Reentry analyses)
- Aerothermophysics CFD and TPS results between LaRC, JSC, Ames, and JPL

= SIMBA/ ScenBAD

Coupling DARWIN with the Simulation facilities to assess handling characteristics
Assessing Operations Scenarios utilizing DARWIN experimental data
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Workspace for Data and Knowledge Management

| Netscape: DARWIN Personal Workspace =
Netscape: djk’s DARWIN o A Curently in ' L Tu 207
]
Back Forward  Reload Home Search MNetscape |mages Frint  Secd|
R A Ao =

= B &8 8 8 & =
DARWIN AR LTS FTSTHES 12-0015 120015 12-0015 120015 12-0015
[8] PRIl s (VA 1M Dl s U Bt e ]

I Latest Demo
Q] Depers S

Experimental Data

I ik
Uszer djk has access 10 the following tests:
=] LeRc

12° PWT Simulation Qg Lesz

Review  Test Number Test 5 Len Tanr i s

12-00P.& 777 —

H{] Mike"s

12-Foot Pressure Wind Tunnel F{ smdy#2
% Test 12-0015in progress [click tunnelicon [].D Furi"s smff

Review  Test Number Test & mwaas

12-0015 7.22 -] wstas

12-0039 BTTT

12-0037 55T

12-0014 TRSI

12-0017 7.25

12-0030 4. 75 MD-11ILBE14C

12-0016 4. 7% MO-11/LEB-6 144

12-013T 4.7% LB-24645 T4 Corrected

12-0013 4. 7% MD-11!LE-24645

678112 4.7% MD-11/LB-2464R

044112 4. 7% MD-11/LE-246AE o2 @ e e e [T S G w0 GE O

Cee 10 R IO R o= 1 ] oy B
9x7-Foot Supersonic ¥Wind Tunnel ) = = > = =
=] = 1w menea
Review  Test Number Test Title 5t
2101497 Oblique &l 'Wing Cooperative Test i1 =
| A4 3
« [l

£ =T [T =) Clos
=
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ESE Research Drivers

m Extend the Database Mediation and Federation research to
address much larger schemas and datasets

B Assess the scalability of the DReAM system from 100GBs to
Terabyte-level databases

m Implement Human Centerd Computing studies to tune the tools
within work systems to maximally amplify and leverage, both
people and machines
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Summary

P

DReAM information architecture currently supports IT base and Aviation
Safety Programs (Data Sharing) within the Aeronautics Enterprise

DReAM components to be released to all interested NASA element
groups (Data management tools, applets, statistical components)

DReAM technologies can be extended to integrate other NASA datasets
including the Earth Science Enterprise’s
Create a system analogous to DARWIN but tuned for Earth Science Data
analysis and management to access a DAC.

» Showcase as a prototype of capability for and ESIP
» Highly leverage existing Aeronautics Enterprise Investments

CENTER OF EXCELLENCE

FOR INFORMATION TECHNOLOGY
djk 1/15/99 12




CENTER OF EXCELLENCE

FOR INFORMATION TECHNOLOGY
djk 1/15/99 13




DARWIN Status
P

m DARWIN (version 2) is an Operational System at NASA Ames

- Analyze, Compare and Share Wind Tunnel Test data (14 NASA (and other) data
sets)

- DARWIN v2 is designed to access multiple remote database (LaRC, AEDC, etc)
and to address the DARWIN v1 issues

- DARWIN v2 is operational at Ames for the High Wind Transport Testin July at the
12ft Pressurized Wind Tunnel

- Derive information from data, Manage resulting knowledge
- Provide broad, secure, computational and communication infrastructure

m DARWIN in NASA today

- DARWIN v1 has been demonstrated at LaRC for several Unitary Wind Tunnel data
set.

-  DARWIN compatibility is a design goal of the AEDC remote access Wind Tunnel
team (IT-IS).

- Plans to couple to LeRC Numerical Engine Simulations and Engine test cell data is
underway
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DARWIN Experimental Tests

Netscape: djk's DARWIN Home Page
Back Forward  Reload Horne Search  Metscape  Images Print  Security Stop
Username: dj
DARWIN Padiress
IP address:
Exzperimental Data E
Uszer djk has access 10 the following fests: =
12" PWT Simulation
Review  Test Mumber Test Title Start Date Info
12-0DRA TIT-L-1817-174Test 212819495 @
12-Foot Pressure Wind Tunnel
% Test 12-0015%in progress (click bunnel icon forlive update)
Review Test Number Testk Title Start Date Info
12-0015 7.22% HWT Powered Semispan 611995 @
12-0039 BY774.2% Full Span Model Test 212811998 @
12-0057 9% TCACooperative Test 11221995 @
12-0014 TP5Isolated Mazelle Calibration TH411947 @
12-0017 7.25% LBE 154011 5i1at194a7 @
12-0030 4. 7% MD-11/LBE14C 42811997 @
12-0016 4.7% WD-11/LE-6 144 93011996 @
12-015T 4.7% LE-24645 T2 Corrected 0996 @
12-0013 4 7% WD-111LB-24645 TH0M996 @
E78112 4. 7% WD-11/LE-2464R 212081998 @
049112 4.7% WO-11/LE-24BAE Sr20M986 @
9x7-Foot Supersonic ¥ind Tunnel
Review  Test Mumber Test Title Start Date Info
2101487 Oblique Al'Wing Cooperative Test BI111994 @
-]
+ [l [»
al ey
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DARWIN Numerical Data

O =————"—"—Netscape:djk's DARWINHome Page =—"0————————[0| B

Back Forward  Reload Horme Search  Metscape Images Print Security Stop

Uszer name:

D AR ‘ i IN Hostname: 4 thought
IP address: 1 ’

1] »

Contents Numerical Data
Ik
User djk has access to the following tests:

zample test title

Info Review Title Solver Upload Date
% | mike's solution gasp 1131999
ﬁ; O sample test bwo gasp 11311999
4&; | pirthead gasp 1141999

sample test number two

Info Review Title Solver Upload Date
ﬁ_;‘ O doruts sarmple solution salver 111419494
@ O dave's dabaset gasp 11441999

Reviewr. ..

l Upload & new dataset. . ]

-

T
AN Ry AR
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DARWIN “Live Test” Screen

12-Foot Pressure Wind Tunnel
Summary Live Carnera

PSP Mach RH Alpha Beta
0.298530 4662730 0.298400 .00o00a
0.298100 4649810 -5.832250 0.000000
0.299780 4670640 -4.693380 0.000000
0.298530 4649030 -3.833070 .00o00a
0.298020 4653090 -2.798320 0.000000
0.299280 4653740 -1.762380 0.000000
0.298950 4645980 -0.728320 .00o00a
0.300320 4 GREZ4A60 0.285040 0.000000
0.299040 4641580 1.323640 0.000000
0.293840 4637130 2.346790 .00o00a
0.298800 4649200 3.372780 0.000000
0.298800 4633380 4.397340 0.000000
0.292900 4632720 nA4233a0 .00o00a
0.298190 4635120 6446340 0.000000

Runs  Seq
» 260
534

CP

] Fun Lo

T8 030 GMT  w jdwalton « Tunnelis gaing off-ine at 4 P PST, o Highest
3704798 21:59 GMT « jdwalton « Mew run log posted today. .
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DARWIN Study Manager Screen

[ ==——————— Netscape: DARWINPersonal Workspatp ="rceee=——————— 5

File Edit

A Cuprently in | Lao T S8
[ dix L Tost 280
r_:] < & Raront =
(] LTS8 ST 1z-0015 120015 12-0015 12-0015 120015
F{] LatstD #217 #544 #5415 #EA5 #547
i ales EIT0
] Do o B
s e i ks g g iz 3
=] LeRC 36 #4036 #4739 A5 #4510
=1 e
13 LOmEr
5N Lo TEat i
] Mike"s
FH{] smdy#z
] Turds stoff

R P
] testds
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DARWIN Study Plots

[0=—"——————— Netscape: DARWIN DatasetReviewocrFmememe—m—————————————— 5
OAW Review dit Dataset
Bun Sumnary Sequence Tables Choose Varables
-
Plot: [ Flot#4 - =
Flat #4 CL_Stab
- Edit Propeties
Download Data
Alpha
.03
CD_Shab
Display:  [wf Peverse Yideo  [of Boxed [ Grids Snapto: (D Og @ XY (X2 Ovz
Data Sets: [ 210197:Run 85 [ 210197: Run 86 b 210197:Run 87 [l 210197: Run 58
=] [ 210187: Run 80
-]
L) ]
Save Bave As Delete Help Cloze
[g | Applet graph Explorer Applet running |
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DARWIN Image Management

Netscape:

HHE

P5P Images for Run 85

Seq

Camera 0

Camera 1

Carnera 1 Anirmation

PSP Images for Run 89, Camera 0

Image:

5]
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DARWIN Dataset Review Screen

E = NEtSCﬂDE: DARWIN Dataset Review=—— E
& DAW E dit D
Bun Sutnrnary Sequence Tables Plaots Choose Yarables
Tests :
210197 Title: Oblique &l Wing Cooperative Test
Status: Database created from CODMS Data Files based on Final Test Distibution.
Run Table Cp PSP Avg Mach Avg RN
85 EEE ie 1.60094 154738
&6 % 1.55550 297511
&7 EEG] % 160045 297507
it R X 164997 296305
89 X 1.69988 2.97637
a0 [FEE X 1.79986 2.98716
-]
o |l »
Bawe Bawre As Delete Help Cloae
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DARWIN Dataset Review Screen

E = NEtSCﬂDE: DARWIN Dataset Review=—— E
OAW Review Edit Dataset
Bun Sutnrary Sequence Tables Choose Yarables
Test (297 7)
Runs Seq Cp P5P Mach RN Alpha Beta CL_5tab CD_Stab CPW_Body
ﬁ 1 1.600450 2.953810 -0.013865 0.E50549 0.019130 0.009292 0.023707
> i 2z 1.600450 2.954790 0.995201 0657201 0.046352 0009675 0.025265
it
5 3 1.600450 2.950440 1.9934900 0.659747 0.073505 0.010653 0.027924
40 4 1.600450 2876240 2.502560 0717294 0.057345 0.011401 0.028291
5 1.600450 2.978620 2.997960 0.7158390 0102676 0.012328 0.025574
[ 1.600450 2968760 3.492650 0747175 0117424 0013461 0.025064
7 1.600450 2.969950 3.996040 0.757994 0133794 0.014976 0.02759%9
i 1.600450 2.966930 4.959220 0.799766 0166910 0.015954 0.025577
] 1.600450 2.8966030 5.957590 0911616 0.204724 0.025024 0.013431
Download Table
-]
4 |l b
Bawe Bawre As Delete Help Cloae
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DARWIN Pressure Tap Plots

O=————————————————— Netstcape: Test 2I0197: (P(iT. ) =—"———— [MI1B
Pressure Tap Data for Run 87, Sequence 1
Plots: ACpwsiC
Run §7

Seq Mach RN Alpha Beta CL_Stab CD_Stab CPW_Body
1 1.600450 2983610 -0.013565 0650549 0014130 0009292 0.023707
-
-Cp v3 XIC =
<p Fun &7, Seq 1
0.2

O Q&3 LEFT WINGUPPER

O O&W-53 LEFT WING LOWER

O OA&W-5RIGHT WikG LUPPER

O OAW-5 RIGHT WING LOWER

O O&W-5 LEFT WING WRAP-ARCLND
O OAW-3 RIGHT 'WING WRAP-2ROUND

0.1

n.a

-0

i

-0.3
0.0 0.2 04 o6 0.8 1.0
HC
[ DataSets ][ Showal ][ Cleardl ] Print Dovwnload Data 1
& | : .
g Ll EvF a2l ar
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DARWIN Study Screen Options

[0=—————————— Netscape: DARWIN Dataset Review

Edit Datazet

OAW Review

Choose Vatables

Bun Sutntmary Sequence Tables

Choose Yariables:
Uge thiz page 10 choose which variables 10 dizplay in the tables and plots. Click the "Apply” bumon put the new settings inw effect.

RUH SUMMARY

Mumber of columns: FealField Key

Column:

Yariable: [ Mach

1
Function:

<) (=

E
4

SEQUEHCE TABLES

HNumber of columns: RealField Kew

Column: 1

Yariable: | Mach L] [ RH L] [ Alpha L] [ Eeta LJ [ CL_gy

PLOTS
List of Plots Settings for Selected Plot

CL v= &lpha Typeinthe title of the plat here:
Hew oL ve €D P p
CL v= CH Title: |Plot #4
Delete Flot #4 |
o p Axis Yariable Label

ID

Up I The plots list displays the titles of all the plots inthe orderthat bhey will kN [ Alpha Lj |Mpha ]
appearinthe Plots section, =
o |l »
Bawe Bawre As Delete Help Cloae
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DARWIN Edit Study Screen

rIT——————————— Netscapp, ' =]

EDIT DATASET

Test: 12-0039 hd Configuration: m
Runs: _ Instrument Suite: n

20477
variavlc #1:  [ET I - B
variabie £2: (S N I

QueryBesulks

210197

Run Avqg Mach Avg RN Remove
a5 1.60034 1.54734 O

86 1.55850 29751 a

a7 160045 2497507 O

Lk 1.64997 296305 O

iR} 1.69988 297637 O

an 1.79986 295718 O
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DARWIN System Components

B DARWIN Workspace Environment

B Meta-Data, and Database Schema

m AeroNet, DARWINnet, and Security Issues
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Aero/Space Analysis Architecture

DReAM Tools
Project
Specific
(DARWIN,

SpacelDS,
ScenBad, etc)

Data Proxies
Data Source
Specific
(CFD Systems,

Wind Tunnels,
etc)

Clients

Tier O Server

Tier 1 Servers

Helper Apps

Web Browser
Client

Presentation Layer

MIME-typed <—ITML/XML > < Java, > < Java/ C++ > o >
Helper Apps Javascript Plug-Ins RMIClient a2 %
m @
. HTTP T RMi or liop 4 8 =
v v v 38
Web Server ]-( Socket/RMI ) =) S
‘ CGils H Servlej Object
\ Distributed
Components T
¥ _
[ Web Server - Object Server ] Tier 2 Data Sources 1=
’ | (CFD, Wind Tunnel a
_ - Data) >
Goi Jsenied (. afobiec sy
, Database S
| T g
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Publications

P

= DReAM

- “Distributed Knowledge System for Spacecraft Design Data” D. J. Korsmeyer, A. Shaykevich, J. D. Walton, L. Chan, 18th International
Conference on Intelligent Systems, June 1998, Melun France

- “NASA Distributed Information Systems” D. J. Korsmeyer, Workshop on Compositional Software Architectures, January 6-8, 1998.
Monterey, Ca

= DARWIN

“DARWIN v2 - A Distributed Analytical System for Experimental Test Data” D. J. Korsmeyer, J. D. Walton, Invited paper at
the 20th AIAA Advanced Measurement and Ground Testing Technology Conference, June 1998, Albequerque, NM,

- “The DARWIN Interface to Aeronautics Data”, J. D. Walton and D. J. Korsmeyer, poster at the 1998 International Conference on
Human-Computer Interaction in Aeronautics, May 1998,

- “Experimental and Computational Data Analysis in CHARLES & DARWIN” ISCA 13th International Conference on
Computers and their Applications, March 1998. D. J. Korsmeyer and J. D. Walton

- “The DARWIN Workspace Environment for Remote Access to Aeronautics Data,” Walton, J. D., Korsmeyer D. J., Batra,
R. K., and Levy, Y., AIAA-97-0667, 35th Aerospace Sciences Meeting, January 6-10, 1997, Reno, NV.

- “DARWIN Information System of NASA--An Introduction,” Koga, D. J., Korsmeyer, D. J., and Schreiner, J. A., AIAA-96-2249,
19th AIAA Advanced Measurement and Ground Testing Technology Conference, June 17-20, 1996, New Orleans, LA.

- “DARWIN--Remote Access and Intelligent Data Visualization Elements,” Korsmeyer, D. J, Walton, J. D., Gilbaugh, B. L.,
AIAA Paper No. 96-2250, 19th AIAA Advanced Measurement and Ground Testing Technology Conference, June 17-20, 1996, New
Orleans, LA.

- “DARWIN--Integrated Instrumentation and Intelligent Database Elements,” Schreiner, J. A, Trosin, P. J., Pochel, C. A,, and
Koga, D. J., AlAA-96-2251, 19th AIAA Advanced Measurement and Ground Testing Technology Conference, June 17-20, 1996, New
Orleans, LA.

- Articles in Byte, Information Week, Aviation Week, etc...
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