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Abstract 

 In order to develop more perfect cryogenic fusion targets, the Laboratory for Laser Energetics 

(LLE) maintains a database with information on the quality of past targets and the process details used 

to manufacture them. The database contains three tables, for file information, image information, and 

analysis information. These tables are organized in the same way and contain an identification number 

unique to each specific target image. Though access to this information is relatively simple on an 

image-by-image basis, there is no routine in place to access the same information on a large scale. This 

project entailed the creation and development of an application to fit that need, called DBsearch. The 

application, implemented in MATLAB (a data processing environment), allows a user to compile a list 

of files according to the user's parameters ï for example, only files whose comments contain the word 

ñrotationò ï and then request a return of any value from those files across the three tables. Once the 

data is retrieved, it can be viewed as text, plotted to a graph using MATLAB's plotting utility, or 

exported to the MATLAB workspace for further processing. Selecting data according to parameters 

allows a user to view a large segment of data without unwanted variables. 

1. Introduction 

 One of the primary goals for the LLE is to research Inertial Confinement Fusion. For this 

research, cryogenic targets filled with isotopes of hydrogen are imploded by the laser in order to create 

the environment necessary for a fusion reaction. The creation of these targets is a complicated process 

with many variables to account for. The targets are created and processed in Moving Cryostat Transfer 

Carts (MCTCs). The target shells, pre-manufactured hollow plastic spheres, are filled with fuel by 

diffusion when the surrounding pressure is slowly increased to up to one thousand atmospheres. Once 

the fuel is inside the shell, the targets are cooled to cryogenic temperature and then transferred into 

MCTCs. The entire cart is then moved to a separate station used to monitor the target during the 
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Figure 1: an example of 

the three column database 

format. 

processes used to smooth the frozen hydrogen. While at this station, and usually after the target has 

been frozen and the hydrogen ice smoothed, a program called CryoView, developed at the LLE, takes 

images of the target and stores them in a database (for an example, see appendix 1). Different types of 

information are stored in different tables of the database, TFAB. Background information about the 

image-- such as the target's ID, or the cart the target is in-- is entered into a table called cryo_vdp_file. 

Information about the circumstances of the image-- such as the camera type, the illumination level, or 

the relative position of the target-- is entered into the table called cyro_vdp_dataset. After the image is 

analyzed, that data-- including the ice thickness, the layer quality of the target (smoothness of the ice), 

and other measured values-- is entered into cryo_vdp_analysis. Between the three tables, much of the  

relevant information about the target's fabrication and quality are 

stored. 

 In the past, the information stored in those tables has been 

accessed using a direct Structured Query Language (SQL) query to 

TFAB. The central problem with this was that it required the user to 

build extremely complex queries in order to receive the appropriate 

results for relatively simple requests. The tables are structured on a 

three-column system: the first holds an identification number for each 

record, the second holds a description of the data in that particular 

row, and the third the actual value of the data (Figure 1). 

 So for each image generated by CryoView, a unique ID is given to the 

file and used across all three tables. Each image has a series of values 

input into each table, each with a description and a value set into an 

individual row. In order to access the information in a particular row, the user only has to know the file 

Targt ID Descrip Value 

2Y19354 MCTC 1 

2Y19354 Shell Mat. StrongCD 

2Y19354 WallThick. 2.1 

2Y19354 Fill ID  171 

2Y19354 Ice Thick 94.6 

2Y19354 Station 1X 

1X22320 MCTC 2 
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Figure 2: Main Window of DBsearch 

ID and the description to get the value. The user can also find the appropriate file ID by using SQL to 

compare values, using a statement like ñSELECT cvf_file_id FROM cryo_vdp_file WHERE 

cvf_descrip = 'MCTC' AND cvf_value = '1'ò, selecting all files that originated in MCTC #1. The 

disadvantage of SQL is that developing more useful searches almost always leads to much more 

complicated queries. In order to simplify the process of obtaining useful information from the database, 

a utility needed to be written. 

2. Functionality 

 DBsearch has two focuses for functionality: to simplify the process of finding the appropriate 

files, and to simplify the process of analyzing the resulting data. The entire process is broken up into 

three steps, the first two of which are concerned with locating the data, the third with presenting the 

data. 


