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ABSTRACT
A general framework is presented for the design and 
development of an integrated system of ensemble network 
generation, storage, analysis and retrieval.  
The system is comprised of two independent components: 

1) a simulation tool for generating ensembles of
neural network classifiers, and, 

2) a scientific database for storing classifiers,
predictions, trial conditions, performance-related
data, and meta-data.  

A model implementation is  discussed.
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NNES SciDB

A Database to support NNES scientific data
– storage

• trials, ensembles, networks, students
– results, file-info, meta-data, training parameters, weights

– analysis 
• experiments, simulations, trials, ensembles, 

– retrieval
• best, worst, average results; comparisons

– error, training time, parameters, algorithms

Copyright © 2000 R.S. Renner

Copyright © 2000 R.S. Renner

User Requirements

•compare networks, students, and ensembles
•view parameter settings for any particular network
•query the networks based on training algorithm
•query the networks based on combination algorithm
•determine network rankings & criteria

 (best, worst or average)
•associate training data with particular net or ensemble
•specify criteria for compiling experiments and 

simulations, from existing trials
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EXPERIMENT
Exp_Num (Key)
Num_of_Sims
Description

SIMULATION
Sim_Num
(Key)
Num_of_Trials
Description

RESULTS
Trial_Num
(P.Key)
Phase (P.Key)
Status (P.Key)
Net_Num
Bits_Wrong
Correction
SSE
MSE
RMSE 

FILE_INFO
File_Index (Key)
File_Name
File_VC_Version
File_Date
File_Size
File_Checksum
File_Source
File_Source_Versio
n
File_Source_Date

ENSEMBLE
Trial/Ens_Num
(Key)
Combin_Method

TRIAL
Trial_Num (Key)
Date_Time
Meta_Data_Index
Num_Nets
Type
Algorithm

NETWORK
Trial_Num (P.Key)
Net_Num (P.Key)
File_Index
Params_Index
Training_Epochs
Hidden_Units
Connect_Crossings

STUDENT
Net/Std_Num (P.Key)
Trial/Ens_Num
(P.Key)
Contrib

WEIGHTS
Trial_Num (P.Key)
Net_Num (P.Key)
Connect_Num
(P.Key)
Wt_Value

META_DATA
Meta_Data_Index 
(Key)
Data_Source
Num_Inputs
Num_Outputs
Num_Train_Patts
Num_Valid_Patts
Num_Test_Patts

TRAINING_PARAM
S
Params_Index (Key)
Error_Tolerance
Learning_Rate
Max_Epochs
Train_Thresh
Valid_Thresh

Generates

Has

Consists Of
Sim_Num
Trial_Num

Consists Of
Exp_Num
Sim_Num

Has

m

m

n

n

1

1

m

m

Works On

m

Produces

1

ISA

1

1

ISA

m1

1

1

m

1

1m 1
Works On

Works On

m

1

ER Diagram for the NNES SciDB
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RESULTS

Produced
by

Trial
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Net_Num

Bits_Wrong

Correctness

RMSE

SSE
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Status
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Reduce result set by maintaining TRIAL subset (best, worst, avg, for each phase)
Reduce further by deriving avg as a view
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Alternative: Store results for each network, and derive trial results. 
(optionally keep TRIAL RESULTS table for retrieval time optimality)

TRIAL RESULTS = {Trial_Num, Phase, Status, Net_Num}
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NNES SciDB Implementation

• Storage and retrieval - Oracle 8 / SQL
• Data acquisition from NNES - Perl scripts
• ‘Experiments’ & ‘Simulations’

– defined dynamically in NNES SciDB as needed
– implemented as views
– based on keyword(s) search of existing trials/ensembles

• Prototype stage
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   -- generate the TRIAL table --
CREATE TABLE TRIAL
( Trial_Num INTEGER

Date_Time DATE
Meta_Data_Index INTEGER
Num_Nets INTEGER
Type VARCHAR2(10)
Algorithm VARCHAR2(10)
PRIMARY KEY (Trial_Num),
FOREIGN KEY (Meta_Data_Index)
REFERENCES  META_DATA );

   -- after script processing simulator outfiles
   -- loop for each trial & increment trialnum
   INSERT INTO TRIAL VALUES

(trialnum, sysdate, meta_index, numnets,
 type, algo);

-- sample query to get CCEns training results
CREATE VIEW CCEns_Results AS
SELECT

Sim_Num, Trial_Num, Status, Training_Epochs,
Hidden_Units, Bits_Wrong, Correction, MSE

FROM
SIM_TRIAL, TRIAL, RESULTS, NETWORK

WHERE
SIM_TRIAL.Trial_Num=TRIAL.Trial_Num AND
TRIAL.Trial_Num=Result.Trial_Num AND
TRIAL.Trial_Num=NETWORK.Trial_Num AND
NETWORK.Net_Num=RESULTS.Net_Num AND
TRIAL.Algorithm='Cascor' AND
TRIAL.Type='Ensemble' AND
RESULTS.Phase='Training';
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Upgrades to NNES SciDB
• Porting of SciDB stored networks back into NNES
• Autonomous integration
• Global GUI interface / Web-based interface
• enhanced query set (detailed analysis)

General Framework
• integration of heterogeneous systems
• integration of distributed systems
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