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ABF -UCT 

The Lawrence Liverrr.ore Laboratory, Materials Management Group and 
Data Processing Services have developed a transaction-oriented, minicomputer 
system for the management of the Labora .Try's controlled materials. The 
system consists of a multi-vendor hardware system designed for ease of 
operation, maximum reliability, and quick response and the requirements 
imposed on the hardware and software systems are discussed. 

INTRODUCTION 

The Materials Management Group at .awrence Livermore Laboratory is 
responsible for the management of the five fecial inventory systems and the 
data processing support for this task has bt-en shared with the Laboratory's 
Data Processing Service. Originally, the data processing requirements were 
very straight-forward but, with the increasing complexity of reporting 
requirements and the increased emphasis on the timeliness of the system 
response, the initial methods and techniques gradually have become inadequate. 
Fortunately, this was foreseen and various alternatives were investigated 
before the initial system became completely out-date'? and non-functional. 
It was determined that a dedicated minicomputer system, augmented by the 
Laboratory's large computer system, would best fulfill our needs. 

The five special inventory systems managed by our group follow. 

(1) Source and Special Nuclear Materials: Source and special 
nuclear materials are well defined, and the Laboratory's inventory contains 
18 of the IT accountable materials in significant quantities. At the present 
time, the only material not included in this inventory is uranium in cascade. 
This particular inventory system consists of approximately 4000 items, 
excluding sealed sources and standards and items containing only depleted 
uranium. 

(2) Radioactive Sealed Sources and Standards: Sources and standards 
are categorized into four classes according to their relative potential hazard 
to personnel. A sealed source, in the context of the Laboratory's system, 
is different from that of the Nuclear Materials Information System (NMIS). 
This system at LLL consists of approximately 900 sources of 25 different 
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isotopes. Only those sources in the three highesc health hazard categories 
are included in this system. 

(3) Stable Isotope of High Monetary Value: This system consists 
of those stable research isotopes with an intrinsic value in excess of $300 
and currently contains approximately 100 items. 

(4) Classified Parts: Items that are classified either because of 
shape or material composition, and excluding those items containing materia] 
controlled by the source and special nuclear materials system, are controlled 
by this system. Presently, this system contains approximately 10,500 items. 

(5) Precious Metals: The materials designated as precious metals 
by the Energy Research and Development Administration (ERDA) and requiring 
special inventory controls are included in this system. Approximately 5000 
items under this definition are charged out to nearly 350 employees. 

The physical and data management of these systems varies only 
slightly. The basic system was designed for better control and management 
of the Source and Special Nuclear Materials system, but the specific 
requirements of the other four systems were continually considered in the 
development of the new system. The implementation of a similar program for 
any of these other" inventory systems would have followed much the same 
pattern. 

This paper will deal primarily with the outline of the system 
requirements, hardware selection, and data base management of the Source and 
Special Nuclear Materials System. 

SYSTEM DESIGN REQUIREMENTS 

An intensive evaluation of the system design requirements followed 
the decision to construct a minicomputer system to meet the needs f the 
various inventory management systems. The desired features of the system 
are summarized in the following system. 

(1) On-Line Data Entry and Validation: The on-line video display 
terminals reduce the number of source data input errors by use of a source 
document image for data input. The data are entered into the system in a 
format that is familiar to the operator and are then verified and validated, 
to the extent possible, before any further processing is initiated. 

(2) Transaction Oriented Processing: After validation, the source 
transaction is passed through several on-line data bases for transaction 
enhancement. This permits the source transaction to obtain all necessary 
data fields prior to the update of the data file. The program functions, 
solely, as an update process, not as a conglomeration of non-related tasks. 
The preprocessing of transactions modularizes the processing flow, generalizes 
the file update routines, and simplifies the overall system. 

(3) Prompt User Interaction: Because of the relative low cost of 
minicomputer systems, many are implemented as user dedicated systems, providing 
the user with immediate and uninterrupted service, and retaining time sharing 
capability depending on user demands. Furthermore, the interaction capability 
is enhanced by the selection of response oriented devices such as the on-line 
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display entry terminals. Instantaneous queries of data files are possible 
with retrieval programs using features nf the minicomputer, ir.self, and 
associated response oriented devices. 

(<'.) Peripheral lloxlhi I ity: wish the multitude of minicomputer 
peripherals on the market and their manv capabilities, there is a wide range 
of item availability. Thus, durinp. hardware selection, peripherals can he 
specifically selected to meet the system design requirements. 

(5) iiata Security Capability; Hue to the nature of the data stored 
in the Controlled Materials Information System, security aspects arc a major 
consideration. The physical characteristics of the minicomputer system make 
installation at the user's site extremely practical, and this Is attractive 
in a security sense because the svstem is not onlv located in a secure 
environment, but it is operated and controlled by security procedures set 
forth by the user. Also, the software supplied by the minicomputer vendor 
can easily incorporate protective controls on authorization levels of data 
elements, sets, and files. 

(b) Vendor Software Availability: Ihe minicomputer software market 
encompasses a broad range of capabilities and cost. Advanced levels of 
operating svst«ms, FOKTKAN and COBOL compilers, and utilitv routines are 
readily available. Ready-designed data base management svstems are also 
offered by minicomputer firms. These advanced software tools greatlv aid 
the implementation of the total system design. 

(7' Kase of Operation: A svstem that could be operated by personnel 
with a minimum of formal data processing training was desired. Persons of 
widelv yarving computer knowledge, from clerical personnel w tth no experience 
to individuals with much experience, would be using this svstem. Thus, the 
design required that the svstem meet the needs of the specialists, but with 
an ease if operation such that someone with a minimum of experience could 
efficiently use the minicomputer. 

KiJt'TPHEST SELECTION 

Having determined the system's design requirements, the next task 
was the selection of the hardware and software to meet these requirements. 
The hardware was selected first, but the software requirements were considered 
in each decision because, in actual use, the hardware and software functions 
are tightly Interwoven. 

The minicomputer selected centers around a Digital Equipment 
Corporation (DEC) PDl'-l 1/it)* central processing unit (C1T). This system, as 
presently configured and including the planned short-term expansion, is shown 
in Pig, I. The items illustrated in solid lines are those that are considered 
to be basic to the system and are presently on-line. Those shown in broken 
lines represent the planned expansion of the system. 

Reference to a company or product name does not imply approval or 
recommendation of the product by the University of California or the I'. S. 
Energy Research and Development Administration to the exclusion of others 
that may be suitable. 

-V 



At thin point, one could raise several questions about individual 
{tens, especially about the dual disk svsten. The basic explanation require!" 
a discussion of the planned interface with the Laboratory'•< large computer 
center and the Data Processing Service's emergency back-up minicomputer system 
and is outside of the scope of this paper. Briefly, however, one fundamental 
advantage o< the dual disk system Is the fact that the scalier disk ran In-
used exclusively for systems programs and commonly used suhroutlnes. The 
programs filed on this disk are those that are not subject to continual 
modification and addition. The second disk is used prlmarllv for data storage. 

The heart of the operating svstcm Is WiC's nsx-llli Version '>!!. This 
system uses assembly language and FORTRAN' IV and Is roap.it ib Ie with a Oiflt'l. 
compiler If the need arises in the future. Several software subroutines have 
been purchased fron !>KC but the major portion of the software. Including the 
data definition, form generation, data validation, file -anagement. and data 
reporting systems, is being developed by !..ibor.itorv personnel. More detailed 
Information about the software and systecss programs Is being prepared bv the 
authors and will soon be available. 

!>ATA BASK KtttAISMKST 

The data base for the original systesa was limited to .m SO-.-haracter 
punched card for each if en. The cards were used as the input ret;ul rot^nttf 
for the initial single purpose computer programs. Thc«o programs were tsodlfiod 
extensively over 10 to 15 years of use and finally hecarse [•«> out-dated for 
efficient use. The new system Is designed around a 7Vi character data base 
that can easily be expanded to any reasonable length, thus at lowing much sore 
flexibility and on-line Information retrieval than was originally possible. 

A prlnc consideration of the design of the data base was compatibility 
with the Sucloar Materials inf ormat ion System (XJtlS) data base-' 1 to facilitate 
SMIS data cntrv and provide a widely accepted format. Shipments, recelvats, 
and lourn.il entries at 1.1.1. use a facsimile of the KKHA foro T.'.o, displayed 
on a video tcmlnal, as the basic data entry fora.it with on-line editing to 
correct as many input errors as possible, expansion of the "details" lines 
nC the KRDA form 740 from SO to 12S characters to allow for the pntry ^( the 
essential local, historical, and analytical data has greatly Increased the 
completeness of our records. 

The software system was designed to allow for the maximum use «f 
subroutines and the data are passed through the computer system with as many 
common data files as possible. Through the use of the transaction-oriented 
systea, maximum flexibility In data handling routines is achieved. Each 
transaction is completed and all balances arc achieved before Any new data 
arc entered Into the system. The data files are designed for ease of updating 
and modification to neet the demand for inevitable future changes. The data 
base management system, as currently defined, provides a complete and workable 
framework for the definition, assessment, modification, and reporting of data 
elements In the Controlled Materials Information System. 

http://roap.it
http://ibor.it
http://lourn.il
http://fora.it


CCMJC1.USI0SS 

Through the definition of systems requirements, the proper selection 
nf hardware, and an efficient data base management system, the Materials 
Management'» Controlled Materials Information System will prove to be A 
valuable tool for the control of the five special inventory systtras. Several 
advantages have been and will continue to be realized by the use of a 
transaction-oriented minicomputer system. The most important features are 
the compatibility of this system with SHIS, the on-line form generation, the 
quick response, the expanded data base, the hotter safeguards and security, 
and the overall dollar savings. Mien fully implemented, the IXL Controlled 
Materials Information System will provide a systera with high reliability, low 
cost, and rapid response, thus fulfilling all of the initial design requirements. 
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Fig. 1. Present configuration and short-term, planned expansion for the 
minicomputer based, controlled materials Information system. Note: 
(1) expandable memory to 124K words; (2) floppy disk and/or cassette 
input for processing of analytical data; (3) remote terminals for 
MBA controls; and (4) security and safeguards system for remote 
terminals. 
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