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ABSTRACT 

Local Area Network Material Account
ability System (LANMAS) core software will 
provide the framework of a material account
ability system. LANMAS is a network-based 
nuclear material accountability system. It tracks 
the movement of material throughout a site and 
generates the required reports on material 
accountability. LANMAS will run in a client/ 
server mode. The database of material type and 
location will reside on the server, while the 
user interface runs on the client. The user inter
face accesses the server via a network. The 
LANMAS core can be used as the foundation 
for building required Materials Control and 
Accountability (MC&A) functionality at any 
site requiring a new MC&A system. An 
individual site will build on the LANMAS core 
by supplying site-specific software. This paper 
will provide an update on the current LANMAS 
development activities and discuss the current 
direction of the LANMAS project. 

INTRODUCTION 

Westinghouse Hanford Corporation and 
Los Alamos National Laboratory began devel
oping LANMAS in 1991. This collaboration 
produced the architecture and foundations used 
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in the Sandia National Laboratories LANMAS 
prototype, which was implemented at Sandia in 
1993. Los Alamos National Laboratory has 
been funded by DOE/Office of Safeguards and 
Security to develop a core LANMAS. 

PROJECT LIFECYCLE 

Los Alamos National Laboratory has 
adopted the software lifecycle model shown in 
Fig. 1 for the development of LANMAS. The 
modified waterfall lifecycle approach was 
chosen because the project involved replicating 
an existing system. 

REQUIREMENTS PHASE 

In the requirements phase, the software 
development is planned and the requirements 
are defined and documented. Requirements are 
gathered from the various DOE Orders, particu
larly 5633.3, .4, and .5. Requirements are also 
gathered from discussions with the various 
DOE sites. To date, discussions have been held 
with materials accountability personnel at the 
Westinghouse Savannah River Site, Pantex, 
Idaho National Engineering Laboratory, Los 
Alamos National Laboratory, Sandia National 
Laboratories, Oak Ridge Y-12 plant, Westing
house Hanford Corporation, and Lawrence 
Livermore National Laboratory. The software 
development plan is documented in the 
LANMAS Software Project Management Plan. 



Fig. 1. Software Lifecycle Model. 

The Software Requirements are documented 
according to IEEE Standard 830-1984, Guide 
to Software Requirements Specifications. The 
first draft of the Software Requirement 
Specifications was released in June 1994. 

DESIGN PHASE 

During the design phase, the require
ments are expanded into a system design that 
addresses each of the requirements. The design 
specifies the working plans for the various 
software components, interfaces, functions, 
data structures and data flows. The design 
phase is aided by the creation of a prototype 
that clarifies the requirements. The design 
phase is divided into a preliminary design and a 
detailed design that further refines the prelimi
nary design. The design is documented in the 
Software Design Description. It will be docu
mented according to IEEE Standard 1016-
1987, Recommended Practice for Software 
Design Descriptions. 

CODE PHASE 

The code phase includes the transforma
tion of the software components identified in 
the design phase into coded, tested units. The 
various components are assembled into an inte
grated system. 

TESTING PHASE 

During the testing phase the integrated 
system is evaluated to determine whether or not 
the requirements have been satisfied. The test
ing is documented in a test plan results docu
ment. LANMAS testing will be documented 
according to IEEE Standard 829-1983, Stan
dard for Software Test Documentation. 

INSTALLATION PHASE 

The software is implemented at a cus
tomer site. It is again tested to ensure that it 
performs as required. Each site tailors the 
LANMAS core to address their site-specific 
requirements. 



LANMAS TYPICAL HARDWARE 
ENVIRONMENT 

The initial release of the LANMAS core 
will use computing environments that run 
Microsoft Windows 3.1 (or later), Microsoft 
Windows for Workgroups, and Microsoft 
Windows NT. Figure 2 shows a typical hard
ware environment 

MAJOR MILESTONES 

Major milestones include the completion 
of the following: 

• Functional System Requirements 
Document 

• Software Project Management Plan 
Document 

• Software Requirements Specification 
Document 

• Software System Test Plan 
• Software Design Document 
• Software Code 
• Software System Test 

CURRENT STATUS 

The Functional System Requirements 
document is in its first release. The Software 
Project Management Plan is also in its first 
release. The Software Requirements Specifica
tion initial draft was competed in June 1994. 
The contract to develop and perform the Soft
ware System Test Plan is being negotiated with 
an outside firm. The initial draft of the Soft
ware Design Document will be released in 
October 1994. The initial release of the 
Software Code (ready for test) will be in July 
1995. The project will be ready for delivery in 
October 1995. 

CORE FUNCTIONALITY 

The LANMAS core will include the fol
lowing functions. See the LANMAS Software 
Requirements Specification for more details. 
• Material movements including intra-

materials-balance-area location changes, 
inter-materials-balance-area moves, inter-
materials-accounting-area moves, and exter
nal shipments and receipts 

• Modifications/Adjustments - splits, com
bines, decays, and project number changes 
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Fig. 2. Typical Hardware Environment. 



• Containerization of items 
• NMMSS reporting 
• Physical inventory support functions 
• Standard and ad-hoc queries and reports 
• Complete item transaction history 
• System maintenance and administration 

functions 
• On-line user help functions 

CORE AND SITE-SPECIFIC 
RELATIONSHIP 

An individual site will build on the 
LANMAS core by supplying site-specific 
software. Figure 3 shows the relationship 
between the LANMAS core software and the 

site-specific software. Site-specific software 
will interface with the LANMAS core through 
the LANMAS core database and by invoking 
LANMAS core user interface routines. 

MAJOR COMPONENTS AND 
INTERFACES 

A materials accountability system built on 
the LANMAS core will consist of the following 
major components. See Fig. 3. 
• Site-Specific MC&A Software: This soft

ware is developed by each site to account for 
local work and business culture. 

• User/Site-Specific Database: This database 
supports the site-specific software. 

User/Site-Specific Database LANMAS Core Database 

LANMAS Database 

Fig. 3. LANMAS Relationship to Site-Specific Software. 



• LANMAS Core User Interface Routines: 
This set of user interface routines is supplied 
with the core LANMAS. They may be used 
as is, invoked from site-specific software, or 
used as the basis for the site-specific 
software. 

• LANMAS Core Database: This database 
supports the LANMAS core user interface 
routines. 

• LANMAS Core Support Functions: These 
functions support the operation of the 
database. 

SITE-SPECIFIC CUSTOMIZATION 

When the LANMAS core is delivered to 
an implementing site, the LANMAS core pro
ject team will work closely with the site 
LANMAS implementors to customize the core 
for each site. This level of interaction can range 
from custom function development to educating 
the local implementors about LANMAS so they 
can develop site-specific functions. When the 
LANMAS core is delivered, a full set of docu
mentation is included. In addition to the project 
documents mentioned earlier, the following are 
also delivered: 

• LANMAS Security Requirements: This doc
ument details the security requirements for a 
site implementing LANMAS. 

• LANMAS User Interface Developers Guide: 
This document details the method and style 
for producing LANMAS user-interface 
screens. By adhering to this guide, a site can 
incorporate site-specific functions that have 
the same look and feel as the core interface 
screens. 

• LANMAS User's Guide: This document 
provides the user with the documentation 
needed to use LANMAS. It can be used as a 
starting point for developing a site-specific 
User's Guide. 

FUTURE DIRECTIONS 

After the initial delivery of the LANMAS 
core in October 1995, it is anticipated that in 
addition to ongoing support for LANMAS 
implementations, the following areas will be 
addressed: 

• Multi-Level Security: LANMAS is currently 
being developed to operate in the "System 
High" security mode. With the advent of 
personnel with lower levels of clearance 
comes the need for a multi-level LANMAS. 

• Integration with the National Accounting 
System: By sending die national accounting 
system data, instead of reports, the func
tionality of the national system could be 
improved. 

• Variance Propagation: A variance propaga
tion module is planned as an add-on module 
to LANMAS. 

• Nondestructive Assay Interface: An interface 
to nondestructive assay equipment is planned 
as an add-on module to LANMAS. 


