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Abstract

It is critical in every government, research, and industrial organization that ac-

curate and timely �nancial information be made available at all levels so that

project and business decisions can be made within funding constraints. The

FaMOUS1 prototype implemented at Oak Ridge National Laboratory extracts �-

nancial data from a legacy system, builds easy-to-understand reports and graphs,

and presents them on-line so that people at all levels in an organization can as-

sess the �nancial status of individual projects or entire organizations. Reports

are presented in hypertext and graphical formats that can be read with popular

World Wide Web browsers such as NCSA Mosaic or Netscape. All reports are

hyper-linked in a natural way to simplify navigation and information retrieval. To

protect potentially sensitive information, FaMOUS provides access control so that

individuals can retrieve only the information that is required for them to carry out

their �nancial duties. In addition to the reports and graphs, FaMOUS includes

budget building tools to provide for �nancial planning. Another primary feature

is that the prototype utilizes equipment that already exists on the user's desk-

top. The overall goal of the FaMOUS system is to provide users with precise and

meaningful information on the �nancial status of an organization or project at a

glance.

1Except as noted below the authors are in the Computer Science and Mathematics Division, Math-
ematical Sciences Section, Oak Ridge National Laboratory, P.O. Box 2008, Bldg. 6010, Oak Ridge,
TN 37831-6414.
The FaMOUS development team can be reached by electronic mail at fame@msr.epm.ornl.gov or on

the World Wide Web via the URL http://www.epm.ornl.gov/fame.
zF.M. Ho�man is with the Environmental Sciences Division.
yK.D. Barnes, formerly of the Financial and Business Management Division, is now with the Com-

puter Science and Mathematics Division.
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1. Introduction

It is critical in every government, research, and industrial organization that accurate
and timely �nancial information be made available at all levels so that project and
business decisions can be made within funding constraints. In the current climate
of budget austerity, front line researchers and project leaders are being given more
responsibility for managing their own �nances. As a result, �nancial o�cers are now
being called on to help more people understand the details of an organization's �nances
and thus have less time to accomplish their primary tasks of budget planning and
management.

Large organizations are often characterized by legacy �nancial systems with out-of-
date user interfaces, limited functionality, and late or di�cult to comprehend reports.
These systems are ill-suited to the task of easily extracting and presenting the nec-
essary information to front-line researchers, project leaders and others with �nancial
responsibility. Furthermore, these systems are usually too costly to replace.

The objective of the Financial Automated Management On-Line User System
(FaMOUS) is to provide users with precise and meaningful information on the �nancial
status of an organization or project at a glance with the innovative use of the latest
information technology. This prototype demonstrates the possibility of extracting in-
formation from a legacy system and presenting useful cross-sections of the data in both
hyper-text and graphical formats. This report presents some of the details that allow
the presentation of �nancial data in the context of the National Information Infras-
tructure and the World Wide Web. Figure 1 shows a logical layout of the network
computing environment consisting of an existing legacy system connected to several
FaMOUS servers that then connect to end-user workstations.

The FaMOUS prototype implemented at Oak Ridge National Laboratory (ORNL)
extracts �nancial data from a legacy system, builds easy-to-understand reports and
graphs, and presents them on-line so that people at all levels in an organization can
assess the �nancial status of individual projects or entire organizations. Reports are
presented in hypertext and graphical formats that can be read with popular World
Wide Web browsers such as NCSA Mosaic or Netscape. All reports are hyper-linked in
a natural way to simplify navigation and information retrieval. To protect potentially
sensitive information, FaMOUS provides access control so that individuals can retrieve
only the information that is required for them to carry out their �nancial duties. In
addition to the reports and graphs, FaMOUS includes budget building tools to provide
for �nancial planning. Another primary feature is that the prototype utilizes equipment
that already exists on the user's desktop. Figure 2 depicts a FaMOUS system from the
viewpoint of information ow.

The next section presents a brief overview of the FaMOUS system. Later chapters
will provide background information necessary for selecting data, downloading data
from the central system, creating reports, and converting the reports to online hypertext
and graphical formats. Several items refer to the speci�c prototype implementation at
ORNL. The section entitled \Future Work" outlines areas in the prototype that need
to be generalized for porting FaMOUS to other agencies.
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Figure 1: Logical Overview of Network Computing Environment
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CAS CIC TBMS

External Databases

Selection
Criteria

Retrieval

Report
Specification

Authentication
Conversion

Graphic
Interface

Hypertext
Browser

FaMOUS

Local Database

Reports/Graphs
CRE Financial Report

CC MATHEMATICAL SCIENCES        
VARIANCE ANALYSIS
FOR BUSINESS MONTH ENDED 06/25/1995

VARIANCE REPORT
_______________

AVERAGE     GROSS                                NET        NET
STANDARD    ACTUAL    ACTUAL    CURRENT        SRA      VARIANCE    CURRENT   CUMULATIVE

MTH     RATE       RATE      RATE     VARIANCE      EFFECT    DISTRIB     VARIANCE   VARIANCE
___   ________    ______   _______    ________      ______    ________    ________  __________

OCT      74.25    106.37    106.37       68952           0           0       68952       68952
NOV      74.25     58.88     71.13      -94881           0           0      -94881      -25929
DEC      74.25     81.10     74.25       25935           0           0       25935           6
JAN      74.25     90.16     77.48       49030           0           0       49030       49036
FEB      74.25     72.48     76.41       -7343           0           0       -7343       41692
MAR      74.25     67.52     74.47      -36162           0           0      -36162        5530
APR      74.25     91.71     76.40       54257           0           0       54257       59787
MAY      74.25     64.30     74.11      -64723           0           0      -64723       -4936
JUN      74.25     83.41     75.05       35550          55           0       35605       30670

HISTORICAL EXPENSES AND INCOME
______________________________

EXPENSES                 INCOME
___________________     ___________________

MTH    MONTHLY  CUMULATIVE     MONTHLY  CUMULATIVE
___    _______  __________     _______  __________

OCT     228367      228367      159415      159415
NOV     363390      591757      458271      617686
DEC     306971      898728      281036      898722
JAN     277883     1176611      228853     1127575
FEB     300460     1477071      307803     1435379
MAR     362783     1839854      398945     1834324
APR     284952     2124806      230695     2065019
MAY     418459     2543265      483182     2548201
JUN     323566     2866831      287961     2836161

PROJECTED EXPENSES AND INCOME
_____________________________

EXPENSES                 INCOME
____________________  ______________________

MINIMUM      CURRENT  AT CURRENT  AT MAXIMUM
REQUIRED      PLAN    CHARG RATE  CHARG RATE
________     _______  __________  __________

CURRENT    2866831     2866831     2836161     2836161

JUL     246327      301731      276030      344282
AUG     258075      333733      383375      478170
SEP     256527      329858      368040      459043

TOTALS    3627761     3832153     3863608     4117657

CHARGE RATE     61.77%      77.72%      80.18%     100.00%

CC MATHEMATICAL SCIENCES SECTION
PROJECT: ERKCE02

FOR BUSINESS MONTH ENDED 08/28/1994

BA Carryover
New BA

BO
FY Cost: 74.20%
Commitments

0

250000

500000

750000

1000000

1250000

1500000

1750000

2000000

CC MATHEMATICAL SCIENCES
PROJECT:  FaMOUS

FOR BUSINESS MONTH ENDED 07/23/1995

KD BARNES 15.28%
DM FLANAGAN   1.76%
NW GRADY  25.09%
JA KOHL   8.80%
MR LEUZE  27.29%
PM PAPADOPOULOS  20.25%
RF SINCOVEC  1.53%

CRE Financial Report

CC MATHEMATICAL SCIENCES        
FOR BUSINESS MONTH ENDED 06/25/1995
PROJECT: ERKCE04        

**************************
*** BUDGET INFORMATION ***
**************************                   BUDGET       NEW                                           AVERAGE    BUDGET                        BUDGET

AUTHORITY    BUDGET    BUDGET    BUDGET                       MONTHLY OPERATING   PERCENT           AUTHORITY
ACCOUNT  ACCOUNT DESCRIPTION              CARRYOVER AUTHORITY AUTHORITY OPERATING  JUN COST   FY COST      COST REMAINING     SPENT COMMITTED REMAINING
_______  ___________________              _________ _________ _________ _________  ________   _______   _______ _________   _______ _________ _________

34101228 AMCS 7 DHA SCT ACC                   37608         0     37608     37608         0     20030      2226     17578    53.26%         0     17578
34101229 CRADAX91-0046B IBM AMCS 7 DHA       -18995         0    -18995    -18995         0         0         0    -18995     0.00%         0    -18995
34101233 AMCS 7 DHA SCT ACC - DEO             -5478      5478         0         0         0       213        24      -213     0.00%         0      -213
34101238 ASTA 2 SCT SUB UTDONGRRA 12/94       30805         0     30805     30805         0         0         0     30805     0.00%     30804         1

TOTALS .........................     43940      5478     49418     49418         0     20243      2249     29175    40.96%     30804     -1629

**************************
*** EFFORT INFORMATION ***
**************************

ACCOUNT  ACCOUNT DESCRIPTION             NAME              SRC ACCT  SRC ACCT DESCRIPTION              JUN HOURS     JUN COST     FY HOURS      FY COST
_______  ___________________             ____              ________  ____________________              _________     ________     ________      _______

34101228 AMCS 7 DHA SCT ACC              DW WALKER         34100010  CC MATHEMATICAL SCIENCES               0.00            0        32.00         2376
34101228 AMCS 7 DHA SCT ACC              PH WORLEY         34100010  CC MATHEMATICAL SCIENCES               0.00            0        80.00         5940

TOTAL EFFORT FOR ACCOUNT 34101228 AMCS 7 DHA SCT ACC               .......................         0.00            0       112.00         8316

****************************
*** SERVICES INFORMATION ***
****************************

ACCOUNT  ACCOUNT DESCRIPTION             NAME              SRC ACCT  SRC ACCT DESCRIPTION              SERVICE                    JUN COST      FY COST
_______  ___________________             ____              ________  ____________________              _______                    ________      _______

34101228 AMCS 7 DHA SCT ACC                                61460100  TRAVEL SERVICES- COMMISSIONS      MISCELLANEOUS CENTRAL             0           11
34101228 AMCS 7 DHA SCT ACC              AR BALOGH         87010016  GRAPHIC ARTS-ORNL                 INFO MGT SERVICE                  0         1660
34101228 AMCS 7 DHA SCT ACC              AB HOPWOOD        87010016  GRAPHIC ARTS-ORNL                 INFO MGT SERVICE                  0          375
34101228 AMCS 7 DHA SCT ACC                                87010018  PHOTOGRAPHY-ORNL                  INFO MGT SERVICE                  0          105

TOTAL SERVICES FOR ACCOUNT 34101228 AMCS 7 DHA SCT ACC               .............................................              0         2151

*****************************
*** MATERIALS INFORMATION ***
*****************************

ACCOUNT  ACCOUNT DESCRIPTION                 TYPE     LINE ID   PO NUM    ITEM       DESCRIPTION                                  JUN COST      FY COST
_______  ___________________                 ____     _______   ______    ____       ___________                                  ________      _______

34101233 AMCS 7 DHA SCT ACC - DEO              69      GOVTRANX  00033               DOE 18061 0                                         0          197
TOTAL GOVTRANX MATERIALS FOR ACCOUNT 34101233 AMCS 7 DHA SCT ACC - DEO          .....................................           0          197

TOTAL MATERIALS FOR ACCOUNT 34101233 AMCS 7 DHA SCT ACC - DEO         ..............................................            0          197

**************************
*** TRAVEL INFORMATION ***
**************************

JUN      FY
ACCOUNT  ACCOUNT DESCRIPTION             NAME              TA NUM  DESTINATION        PURPOSE                              DATE & # DAYS   COST    COST
_______  ___________________             ____              ______  ___________        _______                              _____________   ____    ____

34101228 AMCS 7 DHA SCT ACC              DONATO JM         X-47045 WASHINGTON,DC      PARTICIPATE IN SUPERCOMPUTING 1994   11/12/1994  7      0    1827
34101228 AMCS 7 DHA SCT ACC              WORLEY PH         X-40572 CHATHAM,MA         TO ATTEND THE WORKSHOP ON DEBUGGING  10/02/1994  4      0     540

TOTAL TRAVEL FOR ACCOUNT 34101228 AMCS 7 DHA SCT ACC               ..................................................                0    3402

******************************
*** COMMITMENT INFORMATION ***
******************************

ACCOUNT    TE  PO NUM  ITEM   DELIV DATE   DELIVER TO            ITEM DESCRIPT   ORIG OBLIG  CURR OBLIG     EST TAX       TOTAL    OVERHEAD  TOTAL W/OH
_______    __  ______  ____   __________   __________            _____________   __________  __________     _______       _____    ________  __________

34101238   67   97354   005   06/01/1995   R.C. WARD             SAME AS ITEM 0       28339       28339           0       28339        2465       30804

SGMLSGML
<!DOCTYPE report SYSTEM "reports.dtd" [

<!ENTITYSGML "StandardGeneralisedMarkupLanguage"> ]>

<report>

<head>

<cc>34100010 <orgti tle>CCMATHEMATICAL SCIENCES

<name>ERKCE04

<month>95.JUN<enddate> 06/25/1995 <rundate> 07/13/1995

</head>

<body>

<table id="e�ort">

<captionurf=EFFproj>EFFORTINFORMATION

<row>

<th>ACCOUNT<th>ACCOUNTDESCRIPTION

<th>NAME<th>SRCACCT<th>SRCACCTDESCRIPTION

<thr urv=graph>JUNHOURS <thr>JUNCOST

<thr urv=graph>FY HOURS <thr>FYCOST

<row>

<des>34101228 <des>AMCS 7 DHASCTACC

<des urf=EFFpers>DWWALKER

<des>34100010 <des>CCMATHEMATICALSCIENCES

<d>0. 00 <d> 0 <d> 32. 00 <d> 2376

<row>

<des>34101228 <des>AMCS 7 DHASCTACC

<des urf=EFFpers>PHWORLEY

<des>34100010 <des>CCMATHEMATICALSCIENCES

<d> 0. 00 <d> 0 <d> 80. 00 <d> 5940

<row>

<dest> TOTALEFFORTFORACCOUNT34101228 AMCS 7 DHASCTACC

<dt> 0. 00 <dt> 0 <dt> 112. 00 <dt> 8316

</table>

</body>

</report>

Figure 2: Overview of FaMOUS Information Flow
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2. Overview of the FaMOUS System

The overall implementation strategy of FaMOUS is relatively straightforward. From
the end-user's point of view, this process is completely automatic. Once a month
(or whenever o�cial cost accounting is available), the online reports are updated and
the user sees only the appropriate custom reports. However, FaMOUS should not be
regarded as a replacement for a complete accounting system but rather as a value-
added feature to an existing system that adds better reports, information connectivity
and navigation, variance analysis, and budget building tools.

Figure 3 depicts the the stages involved in generating reports accessible at the user's
desktop.

� Selection tables are used to specify the data subsets to be downloaded from a
legacy system to a more modern relational database. This local database runs
on an FaMOUS workstation server.

� The speci�ed reports are then created via SQL (Structured Query Language[2])
commands.

� The reports are processed by a set of programs to convert the reports into an
online HTML format that can be viewed from a personal workstation using a
browser (such as NCSA Mosaic or Netscape). This conversion creates hyper-text
links between the reports so that more detail or related material can be retrieved
with a single mouse click. At the time of the conversion, graphs are created to
aid the user in understanding the tabular data.

� The reports and graphs may now be viewed via a World Wide Web browser at the
user's workstation. An Authority Structure (a table specifying the organization
structure and access permissions) is used to restrict user viewing information
pertinent to that user position in the organization's hierarchy.

Although automation is used as much as possible to facilitate the transfer from
the legacy system, there must be an administrator to manage access control, data
selection criteria, and the monthly update of the online reports. FaMOUS provides
interactive interfaces to modify the selection, mapping, and downloading of data and
for budget building. A graphical interface to manage access restrictions is currently
under development. Data needed for the divisions, sections, and projects under a
directorate are downloaded to the FaMOUS server workstation.

FaMOUS provides access security on the server (a valid account and password
is needed to view information). Since �nancial information for any organization is
considered to be \business-sensitive" and given the ease with which �nancial data can
be accessed when using FaMOUS, tight controls are kept on who may read certain
reports. For example, section heads may view only the �nancial information that
is germane to their section and projects under that section. ORNL, like other large
organizations, has program managers who need data that crosses these line boundaries.
FaMOUS can handle the access needs for this type of crosscut without compromising
the security of others in the organization.
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Authority Structure
Generated

Select Desired Information Download Raw Data from

Generate Online Reports
and Graphs with LinksCreate Reports

Through Control Tables Central Server
Insert into Local Database

Final Data Available on
World Wide Web

Figure 3: Flow Chart for Generating Online Reports
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3. Description of Current Reports

FaMOUS integrates data in the form of precise meaningful reports and graphs allowing
managers �nancial status information at a glance. Reports are generated using the
Informix ACE report speci�cation language. Di�erent levels of reports correspond to
di�erent levels of management, from the Associate Director and Program Director level
overviews, to more detailed Program/Project and Section level views. The reports are
created in an ASCII computer format without cross references. A subsequent step
converts these reports into on-line, Web-browsable, hyperlinked pages with links for
graphs (pie or bar charts). Authorization for di�erent levels of access is described
in Section 4. The generation of hypertext links and graphs for online browsing are
described in Section 5.

Before giving brief descriptions of some of the current reports, we describe the basic
templates upon which most of the reports are based.

3.1. Basic Report Templates

The basic \Budget" template is comprised of the Budget Carryover, New Budget,
Total Budget, Budget Operating, Current Month Cost, Fiscal Year Cost, Average
Monthly Cost, Budget Operating Remaining, Percent Spent, Commitments, and
Budget Authority Remaining.

The Hours template contains, for each person, the person's name, holiday, vacation,
sick, and other retained hours, total hours retained, hours charged, and total
hours.

The E�ort-by-Person template contains, for each person, the person's name, the
project code to which the person charged, the account within a project to which
a person charged, account description, current month hours, �scal year hours,
current month cost, and �scal year costs.

TheE�ort-by-Project template contains, for each person that charged to the project,
the account number charged, the account description, the name of the person,
the source account from where the person charged, current month hours, �scal
year hours, current month cost, and �scal year costs.

The Travel template contains, for each travel entry, the account to which the travel
was charged, the account description, the name of the person in charge of the
travel, the travel number, destination, purpose, date and days of travel, current
month cost, and �scal year costs.

The Materials template contains the account to which the material was charged,
account description, type expense code, line identi�er, purchase order number,
purchase item number, item description, current month cost, and �scal year costs.

The Services template contains the account number to which services were charged,
account description, the name of the person providing the service, source account
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from where the person charged, source account description, the service provided,
current month cost, and �scal year costs.

The Commitment template contains the account number, the type expense code,
purchase order number, item number, delivery date, the person to whom (or the
place to which) to deliver the item, item description, original obligation, current
obligation, estimated tax, total cost before overhead, overhead amount, and total
cost with overhead.

3.2. Current Reports

We now describe a number of the current reports below. The report title is given in
boldface followed in parentheses by the name of the program �le within the FaMOUS
system. The template upon which the report is based is given in italics within the
description.

There are no explicit section codes. Hence, to delineate projects by section, the
major Cost Center account code within each section is used as that section's identi-
�er. In addition, the terms \Project" and Field Work Proposal (\FWP") are used
interchangeably.

The reports provide managers with an overall summary and access to the desired
level of detail.

Directorate Cost by Subprogram (DIRsub)

Provides a Directorate level summary of Budget information for the directorate
sub-divided by program and then by sub-program with a program.

Directorate Cost by Subprogram/Division (DIRsubdiv)

Provides a Directorate level Budget summary for the directorate sub-divided by
sub-program and then by division.

Directorate Cost by Activity (DIRactiv)

Provides a Directorate level Budget summary for each activity within the direc-
torate.

Program Cost by Project (PRproj)

Provides a Directorate level Budget summary for each program managed by the
Directorate sub-totaled by projects within that program. It is further sub-totaled
by the accounts within the projects funded by the program.

Program Cost by Project and Division (PRprojdiv)

Provides a Directorate level Budget summary for each program by sub-program
and by each project with accounts funded by the sub-program. It is then further
sub-divided by the divisions that manage accounts within the project.

Program Cost by Activity (PRsubactiv)

Provides a Directorate level Budget summary for each program managed by the
Directorate sub-divided by sub-programs and activities.
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Program Cost by Division and Project (PRdivproj)

Provides a Directorate level Budget summary for each program. It is sub-totaled
by each division within the program and further sub-divided by projects and
accounts.

Division Cost by Activity/Section (DIVactivcc)

Provides a Division level Budget summary organized by sub-programs and by
activities within the sub-programs. It also reects the Sections within a division
that participate in the activity.

Cost Center Administration (CCadmin)

Provides a Budget summary of the administration accounts at the appropriate
level (Directorate, Division, Section, or Program). This reports also utilizes
the E�ort-by-Person, E�ort-by-Project, Services, Materials, Travel, and Com-

mitments templates. This report uses similar templates as the Project Sum-

mary report. The distinction is that this report is for administration accounts,
whereas the Project Summary report is for research and development �nal cost
objective accounts.

Cost by Activity (CCactiv)

Provides a Section level Budget summary sub-divided by program, then by activ-
ity, project, and account.

Cost by Project (CCproj)

Provides a Section level summary by program sub-divided by project and then
by accounts within that project.

E�ort Report by Person (EFFpers)

Provides a Section level E�ort-by-Person summary for all members of the Section.

E�ort Report by Project (EFFproj)

Provides a Section level E�ort-by-Project summary for each project. This infor-
mation is sub-divided by each account within a project and then by each person
that charges to that account.

Retained vs. Charged Hours (Hours)

Provides a Section level Hours summary for each member of the Section.

Project Summary (PROJsumary)

Provides a Project level Budget summary. This report also utilizes the E�ort-by-
Person, E�ort-by-Project, Services, Materials, and Travel templates. This report
is the at the �nest level of detail for capturing information at the transaction
level.

Variance Analysis (Variance)

Provides a Variance summary for each administration account within the research
and development organizations.
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3.3. Report Traversal

Traversal to other reports through links is possible. For example, within a section
report by activity, a manager can link to an E�ort-by-Person report, an E�ort-by-
Project report, or a Project-Summary report. From the E�ort-by-Person or E�ort-by-
Project reports, a manager can link to an Hours report, a Project-Summary report, or
back to the Cost by Activity report. We've described only a couple of traversal paths;
however, many exist. In addition, a manager may link to any report by clicking on the
report name listed in an index rather than traversing from report to report.

4. Authority Structure and Access Permissions

Access to FaMOUS is controlled through user password authentication and a restricted
menu based system. A table is maintained to describe the organizational relationships
and to determine access at each organizational level. The �les needed on the FaMOUS
server system to implement these access controls are described in the following subsec-
tions.

4.1. Organization Structure Table

This orgstructure table, shown in Figure 4, contains a line for each organizational
unit and cost center. The �rst string determines the access hierarchy (or groups) and
the remaining strings are the three character user IDs of managers or �nance o�cers
who should have access.

/fame fame_developers

/fame/fmb finance_manager

/fame/fmb/directorate associate_director

/fame/fmb/directorate/division division_director finance_officer

/fame/fmb/directorate/division/section section_head

/fame/fmb/directorate/division/section/costcenter manager1 manager2

/fame/fmb/directorate/division/section2 section_head2

/fame/fmb/directorate/division/section3 section_head3

/fame/fmb/directorate/division2 division_director2 finance_officer2

Figure 4: Example orgstructure Table

In the example, the groups are fame, fbm, directorate, division, section, costcenter,
section2, section3, and division2. Each FaMOUS user listed in the orgstructure

table is a member of groups at that organizational entry level and below. So, for
example, a division director can see any report associated with the director's division.
The Associate Director sees the divisions as well as directorate reports. The Finance
Manager would further expect to access the control tables as well as all reports in
the directorate. The FaMOUS developers can access everything needed by the �nance
manager, in addition to any items needed speci�cally for the development group.
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4.2. Three Character User IDs and Passwords

A perl script orggroup.perl processes this orgstructure table to automatically gen-
erate the �les used to determine access. The .htpasswd �le contains three character
user IDs and passwords, shown in the sample in Figure 5.

aaa:password_for_aaa

bbb:password_for_bbb

ccc:password_for_ccc

Figure 5: Example .htpasswd �le

The systems administrator uses a separate workstation password server program to
grab the standard system password for each user. Each user must also have an entry
in the standard /etc/password �le. Access to FaMOUS for the end user is provided
only via the Web browser interface. Direct logins to the FaMOUS servers are disabled
for all but the FaMOUS developers.

4.3. Group Access Files

Access to the reports directories is governed by the .htgroup �le which is determined
from the orgstructure table. Figure 6 shows a partial .htgroup �le based on the
orgstructure example in Figure 4. The �rst string on each line of an .htgroup �le is
a group name which is taken from the last level of the organizational structure in the
column on the left of the orgstructure table. The access strategy is as described in
the section on the orgstructure table.

fame fame_developers

fbm fame_developers finance_manager

directorate fame_developers finance_manager associate_director

division fame_developers finance_manager associate_director division_director

Figure 6: Example .htgroup �le

The access.conf �le associates the groups in the .htgroup �le with directories on
the disk. Each directory is restricted in both the the domain .ornl.gov as well as to
a speci�c group. The restriction to .ornl.gov provides a secondary level of security.

These three �les allow the use of proper passwords for user authentication and
access authorization to reports and to selection interfaces. As an additional bonus, the
orgstructure table contains the three character user IDs of all users, which can be
written as a .mailrc alias. This allows easy electronic mail communication with all
users of the system.
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4.4. Access via the Graphical User Interface

The same orgstructure table is read to create dynamically a home page table of
contents that shows only the levels in the organizational tree that the user is authorized
to see. A link is placed on the table of contents only if �les exist within that directory.
Selection of an entry in the organization tree calls a second perl script which reads the
chosen directory structure and groups the �les into categories based upon a naming
convention. Available subordinate directories are shown, and reports are grouped into
administrative, programmatic, summary, or individual projects. This scheme provides
quick, authorized access to any information in the full tree after no more than three
mouse clicks and provides a logical grouping for e�cient navigation.

The use of the Web browser interface also allows easy feedback from users through
electronic mail and allows connectivity to external sources of information. References
to people can be linked to individual home pages. Likewise project references can be
made to Web project pages. Icons are used to reference phone and address listings and
organizational charts. A perl routine is used to send electronic mail suggestions to
the FaMOUS implementation team or to report errors. To assist in identi�cation, the
URL of the report being viewed is coded into the icon anchor to automatically identify
the source from which comment originated.

5. Conversion of Reports for On-line Browsing

The goal for the FaMOUS project is to insure the timely delivery of cost information to
the managers who are in charge of the spending decisions. This clearly requires an on-
line, multi-platform presentation solution for existing desktop systems. Web browsers
such as NCSA Mosaic or Netscape provide an immediate solution for information pre-
sentation. Several steps are taken to convert the static �nancial information pages to
interconnected on-line access.

A perl script is used to parse the ASCII report �les using a two pass process.
Keying on report titles allows the division of the sequential report �les into separate
HyperText Mark-up Language (HTML) pages which are stored in directories speci�c to
the appropriate cost center and month. The �rst pass through the report �les collects
people and project titles within the directorate, and data for graphical representation
(see below). In the second pass, hyperlinks are inserted to associated references to
persons, projects and graphs. This cross checking insures that no links are created for
inappropriate or non-existent connections. The links are inserted around predetermined
elements within the headers or within the data records, chosen to provide a logical
association between HTML reports. An HTML name anchor is also inserted so that
links can be made to speci�c locations within reports.

A at directory structure is used to store the reports, with subdirectories under the
report's directory for each cost center and division, and (as will be described below)
for sections and for the directorate. Within each of these subdirectories are further
subdirectories for each month. Each report is separated into pages at each new title
heading and is stored within the date subdirectory of its organizational unit. There are
two exceptions. The �rst is for administrative reports. The reports dealing with cost
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center administration, for example, are provided for section heads who must monitor
the costs and rates for each cost center within their section. Sections are not, however,
present in any way in the cost accounting system. For this reason, an orgstructure

table (shown in Figure 4) had to be generated to de�ne the hierarchical organiza-
tional structure to assign cost centers to sections and sections to divisions. A second
sections table provides the section titles corresponding to the abbreviation used in
the orgstructure table and as the reports subdirectory name. The second exception
is for the directorate reports. Similarly, information organizing divisions by directorate
are not represented in the cost accounting system. These are added to the FaMOUS
system in the same way as the sections are added as described above.

Several presentation constraints were imposed in the conversion to HTML. For
example, implementations of HTML at the time FaMOUS was developed did not allow
for tables or tabular data. The only option for presenting columnar information is
using the < PRE > tag for preformatted text. Browsers implement this with a mono-
spaced font. However, on the Macintosh a bold font is wider than a normal font even
for �xed-width fonts. For this reason labels could not be rendered in bold to visually
separate them from the data. These restrictions will not be present in future browsers
that implement HTML tables. There will, however, potentially be users who view the
data with a text-based browser. Either the use of graphical browsers will have to be
required, or the above restrictions will have to be observed.

Presentation considerations such as font size and hyperlink color are the respon-
sibility of the browser and cannot be speci�ed in the stored HTML report pages. A
start-up script was written for NCSA Mosaic or Netscape to choose fonts and link col-
ors. For the PC and MAC platforms, suggestions are given on the FaMOUS project
page for browser preferences.

The perl script that converts ASCII reports to HTML serves an additional function.
At each point that a graph is to appear in a report, the perl script dumps information
required to produce the graph into a �le with a .dat su�x and links to a Postscript
�le with the same name, except for a .ps su�x.

The Postscript �les are produced by a C program that uses the .dat �les as input.
A typical input �le is illustrated in Figure 7.

LBA

3

ENG. PHYSICS & MATHEMATICS

SUBPROGRAM 11A3

FOR BUSINESS MONTH ENDED 07/24/1994

247841 161099 408940 213887 24458

52.3%

Figure 7: Input �le for C program that produces Postscript graphs.

In Figure 7, LBA indicates that a layered bar graph is to be produced. There are
three title lines. The �ve numerical values are New BA, BA Carryover (BACOV),
BO, Commitments, and FY cost. The �nal line in the input �le indicates that FY



- 13 -

cost amounts to 52.3% of the BO. The resulting graph is shown in Figure 8. For this
report, the full color �gure supported by the FaMOUS system has been modi�ed to a
gray scale version.

ENG. PHYSICS & MATHEMATICS
SUBPROGRAM 11A3

FOR BUSINESS MONTH ENDED 07/24/1994

BA Carryover
New BA

BO
FY Cost: 52.3%
Commitments

0

50000

100000

150000

200000

250000

300000

350000

400000

450000

500000

Figure 8: Postscript Graph as produced by C program.

The FaMOUS system produces a large number of graphs in a variety of types,
including pie charts, line graphs, and bar charts. Data from the highest level (e.g.
funding levels for a directorate by program) to the lowest level (e.g. the cost of an
individual researcher's e�ort to speci�c accounts) are illustrated graphically.

6. Selection of Information for Downloading

The FaMOUS servers are workstations with large disks (9 Gigabytes) and expanded
memory (128 Megabytes). Each server processes information for a speci�c logical unit
of the overall organization. For example, two servers are currently in place, one serves



- 14 -

the Advanced Materials, Physical, and Neutron Sciences (AMPANS) Directorate, and
the other serves the Computing, Robotics, and Education (CRE) Directorate. An in-
dividual FaMOUS server downloads only the information that is needed to process the
reports for the speci�c unit it serves. To accomplish this goal, several selection tables
(designated \control tables") are maintained by the unit's �nance o�cer. The control
tables provide enough exibility so that accounts associated with the natural hierarchy
of an organization can be accessed. At ORNL, for example, LDRD (Laboratory Di-
rected Research and Development) funds are associated with the Central Management
O�ces rather than with the divisions to which the funds have been allocated.

The FaMOUS system generates reports in a generic manner for each organization.
The control tables simply �ll in the speci�cs of which directorate, division, section, and
projects are to be processed on a particular server.

Each server maintains four control tables with an interface for a unit's �nance o�cer
to interactively modify these tables. The next several subsections de�ne the control
tables that are used in FaMOUS and show some illustrative examples.

6.1. The SELECT Control Table

The SELECT control table speci�es which information in the Cost Accounting System
(CAS) is of interest to the directorate. Although the data is from CAS, all information
is retrieved from the Corporate Information Center (CIC) and uses their copies of
the CAS tables. It is used only during the automatic download of a FaMOUS server
database. An example of a SELECT control table for the CRE directorate is shown in
Figure 9.

AC ACDE MAC OUDI XACTV XADS XPROG

-- ---- --- ---- ----- ---- -----

X005

05-% X020

X010

10-% X020

X012

12-% X020

X055

55-% X020

KC07%

KT%

KV%

72STX3901

72STX3902

32000007

32030724

32030725

32090114

32120013

Figure 9: SELECT control table for the CRE directorate.

Each line speci�es a set of records to be fetched from the CAS databases. For
example, the �rst line indicates that all records for which the Operating Unit/Division
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attribute, OUDI, has value X005 (which is the OUDI attribute value for the O�ce of Sci-
ence Education) are of interest to the CRE directorate. Line two is used to pull records
for which the Account Description attribute, ACDE, begins with the characters 05- and
the OUDI attribute has value X020. These records pertain to LDRD funds and seed
money that the Central Management O�ces have allocated to the O�ce Science Edu-
cation. Other lines in the table indicate activities and accounts of interest to the CRE
directorate. Note that attribute values in di�erent lines are logically or-ed; attribute
values in the same line are logically and-ed. To be fetched from the CAS databases, a
record must match the criteria of at least one line in the SELECT control table. Not all
attributes of the SELECT control table are shown in Figure 9. To allow greater exibil-
ity in specifying records for a directorate, \negative" attributes can take on values to
indicate which records are not of interest. For example, if a directorate is responsible
for all projects in program KC except those projects in subprogram KC07, an entry
in the SELECT control table with attribute XPROG set to KC and attribute NXACTV0 set
to KC07 would specify the appropriate records. It was determined empirically that, in
most cases, two sets of negative attributes will be su�cient to characterize a group
of desired records. The names of these attributes are derived from the names of the
positive attributes with N added as a pre�x and 0 or 1 added as a su�x.

6.2. The DIVISION Control Table

The DIVISION control table associates the records of a directorate with divisions in that
directorate. Its structure is analogous to the SELECT control table, with the addition of
a DIVISION attribute. The value of the DIVISION attribute is the division's OUDI value.
As an example, the DIVISION control table for the CRE directorate is illustrated in
Figure 10.

DIVISION AC ACDE MAC OUDI XACTV XADS XPROG NAC0 NOUDI0 NXADS0

-------- -- ---- --- ---- ----- ---- ----- ---- ------ ------

X005 X005

X005 05-%

X005 ERKCL14

X010 X010

X010 10-%

X012 X012

X012 12-% 32090144

X012 ERKCE% ERKCE12

X012 32030724

X020 72STX3901 X012

X020 72STX3902

X020 32030725

X055 X055 ERKCL14

X055 55-%

X055 32090114

Figure 10: DIVISION control table for the CRE directorate.

Note the use of negative attributes in the DIVISION control table. For example,
the Computer Science and Mathematics Division, X012, is responsible for all Field
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Work Proposals (FWPs) with names beginning ERKCE except ERKCE12. The Center
for Computational Science, X055, is not responsible for FWP ERKCL14, even though
its OUDI value is X055. Not all negative attributes are shown in Figure 10; only those
required by the CRE directorate are included.

6.3. Other Control Tables

The COST CENTER (CC) and PROGRAM control tables are similar to the DIVISION control
table, with the DIVISION attribute being replaced by the CC or the PROGRAM attribute,
respectively. The CC attribute is an eight-digit account number. The PROGRAM attribute
is an eight-digit account number followed by a two-character program descriptor. Here
are some examples. Account number 34100010 speci�es the Mathematical Sciences
Section cost center. Account number 34500001KC designates the KC07 program which
administered by the Center for Computational Sciences. The Advanced Neutron Source
(ANS) program in the Advanced Materials, Physical, and Neutron Sciences (AMPANS)
directorate is designated by 32120007KE.

6.4. Control Table Manipulation Interfaces

FAME supports a uniform user interface to all the control tables in the database. This
interface allows users to create and modify the control tables and their corresponding
system functionality in a consistent and e�cient manner. The user can select any of
the four control tables and then edit the rules that make up that table using a common
\rule editor." Each rule represents a high-level description of some database selection
criteria and translates to a single line in the control table. All of the rules are logically
or-ed within each table to generate a complete selection statement to be passed to the
database.

Rules are directly speci�ed by the user as combinations of speci�c attributes and
their desired values rather than by �lling in a complicated control table structure. Each
attribute can be assigned to be \equal" to the given value or \not equal" as needed
for the negative attribute �elds in certain control tables. All user input for the control
tables is done via buttons and menus, requiring only mouse clicks, aside from some
occasional typing to actually enter an attribute value. The user can either edit existing
rules or create new rules from scratch to complete the desired control table. The user
can then save the control table back to the database with the click of a single button.

7. Downloading Selected Data with Automatic Transfer

Wherever possible, FaMOUS downloads data from the central databases on System 61
(ksv2.priv). System 61 runs the VMS operating system and is equipped with Multinet
to allow Internet communication with other systems. The FaMOUS servers are all Sun
Microsystems Sparc stations running SunOS, a version of UNIX. A variety of programs
were written to bridge the gap between these two operating systems.

At the highest level, a �nance manager determines the criteria that will select the
appropriate subsets of data to be downloaded from System 61. This selection is made
through an interactive user interface to the selection control table (Figure 9). This user
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interface allows for only a small number of attributes to be used as selection criteria.
The underlying software takes care of mapping these �elds to table-speci�c attribute
names.

For example, most of the System 61 tables support the OUDI attribute. However,
some tables name this �eld DI (e.g., the commac table). The FaMOUS software
currently allows only the attribute OUDI and will map OUDI to DI for the comacc
table. The mapping relieves the FaMOUS administrators from worrying about the
speci�c names of attributes in the wide variety of central system tables.

Once the selection criteria has been determined, the following steps are taken to
get the data from System 61 into the local Informix database:

� The selection criteria is output in a control table format.

� Database �elds are mapped to table-speci�c �elds as necessary.

� A DEC Command Language (DCL) File is generated from the mapped control
table parameters.

� The DCL �le is submitted to System 61 using the utility rsubmit. The DCL �le
does the following:

{ Start alpha and select the data.

{ Create a at-�le database that includes only the selected criteria.

{ Remote copy the at-�le database to the FaMOUS server.

� An SQL and a database loading command �le is automatically generated to load
the at-�le database into Informix on the local FaMOUS server.

Each of these major items will be discussed in some detail.

7.1. Selection Criteria Control Table Format

An Informix table, called a control table, holds the current selection criteria. This pro-
vides independence from the programs that use the selection criteria. In this manner,
changes to the selection criteria table are propagated throughout associated programs.
An ACE-formatted report, DUMPctl, is run to generate the selection criterion from the
SELECT control table. The DUMPctl output is used internally by the system and need
never be seen by the user. The �rst non-blank line of the DUMPctl output indicates
the �eld names selected. A prepended \NOT" before a �eld name indicates a negative
selection criteria.

Fields are separated by a vertical bar. The subsequent lines in the DUMPctl output
specify the actual selections. Field entries occurring within the same line specify a
database query based on all the the entries (e.g. logical and operations). Each line
represents a separate query. Hence, multiple lines represent queries combined via logical
or operations. The following example illustrates the DUMPctl output:
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ACDE | OUDI | NOT ACDE | NOT OUDI |

05-% | % | % | % |

10-% | % | 10-01% | % |

% | X010 | % | % |

The �eld names are OUDI and ACDE. The �rst line selects all account descriptions
beginning with 05-. The second line selects all records with account descriptions
beginning with 10- but not those beginning with 10-01. The last line selects all
records with OUDI value of X010.

7.2. Control Table Mapping

The control table generated by DUMPctl has a collection of attributes that may be
used in selection. Sometimes these attributes do not match those on the central system
because of an inconsistent naming scheme used on the central system. The program
mapctl reads a database attribute �le and the speci�ed control table to write a new
control table with the renamed headings. The list of mappings are kept in a �le and
are speci�c to each table that is to be downloaded. For example, if the OUDI attribute
is named DI in a speci�c table, then mapctl will take the following directive to perform
this mapping.

map: OUDI -> DI

The control table from above would then look like:

ACDE | DI | NOT ACDE | NOT DI |

05-% | % | % | % |

10-% | % | 10-01% | % |

% | X010 | % | % |

Unfortunately, all mappings are not quite this simple. mapctl handles a variety
of mapping speci�cations. In the case of a speci�ed attribute for which there is no
appropriate corresponding attribute in the the table, mapctl e�ectively ignores (maps
the attribute to \nothing") such an attribute.

7.3. Creating the DCL File

At ORNL, the central database system has a character-based interface, alpha, that
allows a user to select tables, search criteria, canned reports, and user-de�ned reports.
alpha contains some rudimentary relational capabilities but was designed well before
the advent of structured query languages SQL. The interface runs on a single central
machine and is an access bottleneck. The alpha database selection criteria is based
upon the FaMOUS control table criteria as output by the program mapctl . alpha's
ability to join databases is used so that the selection criteria from the original FaMOUS
control table can be simpli�ed. Since attributes are not consistent across all tables
on the central system, a con�guration �le for each central table is maintained. This
con�guration �le contains the name of the alpha database, control table mappings,
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attributes that should be saved when a data subset is created, and information that
indicates when a join should be performed. The following is a subset of the con�guration
�le for the travel table:

localtable: travel

database: travel

preselect: JOIN AC ACMSTR

map: OUDI -> ACMSTR.OUDI

report: ACWO

report: BEGDT

report: CITY

report: NUMDA

report: NAME

report: PUR

report: STATE

report: TVLNO

The format of the �le is very simple. Each line contains a keyword and the data
associated with that keyword. The above con�guration �le indicates that the name
of the local (Informix) table is travel and the name of the alpha database is also
travel. The keyword preselect: indicates one or more alpha commands that should
be executed before the selection based upon the control table is performed. Here,
we are joining to the database ACMSTR. A corresponding keyword addselect: exists
that indicates the alpha commands to be performed after the selection. The keyword
report: lists the attributes that are to be included in the at-�le database. The map
construct indicates that we want to select records based upon the OUDI attribute in
ACMSTR instead of the one in TRAVEL.

Based upon the information in the con�guration �le and the control table, a DCL
�le is generated that starts up alpha, selects the data, writes out a at-�le database,
and transfers the database to the FaMOUS server.

7.4. Remote Retrieval

The process of selecting data, writing out the table, and copying it back to the local
FaMOUS server can be time consuming (several hours in some cases). It is important
to make the process tolerant of failures and to be able to monitor those failures. UNIX
and the Multinet extension to VMS support two methods for network logins. One is
by use of the \rlogin" (remote login) command and another is by the use of the \rsh"
(remote shell) command. A DCL �le is generated to access the alpha database. During
the execution of these DEC commands, it is important that we be able to determine
the status of these \batched" commands. The typical method in UNIX is to redirect
the standard input to a �le instead of a user's terminal. This does not work for rlogin
because rlogin expects an interactive terminal device. The UNIX \rsh" command does
not work because the Multinet implementation does not read all the system variables
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properly to start alpha. Further, we needed a program like rlogin but one that would
take a �le as input. Our program is named rsubmit and performs just like rlogin but
will take a �le as input. Rsubmit monitors the network connection and has a timeout
mechanism if data does not return within a speci�ed time. We have a wrapper around
rsubmit that will provide multiple retries of the remote submission in case of network
or remote node failure. This automatic retry feature is important due to the length of
time alpha takes to process select statements.

When the remote submission is complete, a copy of the at-�le database is on the
local UNIX machine. The �nal rsubmit step loads the at-�le database into the local
Informix database.

7.5. Inserting Retrieved Data into the Local Database

The at-�le database that is written out by alpha also includes a separate structure
�le that can be interpreted to build SQL and command �les to automatically load the
data into the Informix database. After the SQL and command �les are built, execution
results in the at-�le database being loaded into the Informix database.

Each structure �le accompanying a at-�le from the CAS databases is used to create
two other �les. The �rst is an SQL �le used to create a table in the local Informix
database. For example, the structure �le created when fetching information for the
ACCOUNTS table is illustrated in Figure 11, and the resulting SQL �le is illustrated in
Figure 12.

ATTR AC_DESCRIPTION OR ACDE TEXT 32 -

KEYED LENGTH 32 MISSING PROHIBIT INITIALLY " "

ATTR AC_OPEN_DATE OR ACODT DATE -

KEYED LENGTH 10

ATTR AC_CLOSE_DATE OR ACCDT DATE -

KEYED LENGTH 10

ATTR EFFORT_OPEN_DATE OR EFODT DATE -

KEYED LENGTH 10

ATTR EFFORT_CLOSE_DATE OR EFCDT DATE -

KEYED LENGTH 10

ATTR MANAGEMENT_CODE OR MAC TEXT 3 -

KEYED LENGTH 3 MISSING PROHIBIT INITIALLY " "

ATTR X_ACTIVITY_NO OR XACTV TEXT 9 -

KEYED LENGTH 9 MISSING PROHIBIT INITIALLY " "

ATTR X_ADS_NUMBER OR XADS TEXT 15 -

KEYED LENGTH 15 MISSING PROHIBIT INITIALLY " "

ATTR X_PROGRAM_NO OR XPROG TEXT 2 -

KEYED LENGTH 2 MISSING PROHIBIT INITIALLY " "

END_DATASET;

Figure 11: Structure �le for ACCOUNTS table.

A second �le created from the structure �le is the command �le required by the
Informix dbload facility to load the information directly from the at-�le into the local
database table. The command �le that results from the structure �le of Figure 11 is
shown in Figure 13.
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CREATE TABLE accounts

(

AC char(8),

ACDE char(32),

ACODT date,

ACCDT date,

EFODT date,

EFCDT date,

MAC char(3),

XACTV char(9),

XADS char(15),

XPROG char(2)

);

Figure 12: SQL �le to create local ACCOUNTS table.

FILE "accounts.dmi" (

AC 1 - 8,

ACDE 9 - 40,

ACODT 41 - 50,

ACCDT 51 - 60,

EFODT 61 - 70,

EFCDT 71 - 80,

MAC 81 - 83,

XACTV 84 - 92,

XADS 93 - 107,

XPROG 108 - 109

);

INSERT INTO accounts ;

Figure 13: Command �le used by dbload to load information into ACCOUNTS table.
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The information fetched from the CAS databases is augmented with tables that
contain information not available in the central system about the personnel and budgets
of a directorate. This information is accumulated in at-�les and loaded into the
local Informix database in a manner similar to the information fetched from the CAS
databases.

7.6. Interface

An interface exists that integrates all the rsubmit pieces together. The interface allows
the user to update single or multiple tables within Informix. The user selects the table
(or all tables) to be updated and clicks on one button. For users familiar with alpha

and DCL, the command �le that has been generated by the software is displayed. If the
user is satis�ed with how the selection criteria have been interpreted, then a submission
to System 61 requires one mouse click. Writing the at-�le databases on the central
system requires time. However, after the at-�le databases are generated, the ftp and
Informix database load processes are fairly quick. After the Informix database is loaded,
the reports are generated and converted to HTML. From this point, the user has quick
access to the entire �nancial status of the organization at the click of a button.

8. Budget Manipulation Interface

In addition to the control table interface described in a previous section, one special
user interface for creating and manipulating budgets also exists. A budget can be
e�ciently created with a few mouse clicks using scrolling menus. One menu allows the
user to select the cost center for a budget item, and another menu allows selection of
the desired line item ID. After entering a dollar amount for the line item, the interface
automatically inserts the line item into the budget, removing any previous amount
for the given line item ID. The �scal year's costs, entered for any line item ID, are
automatically distributed across the �scal months. This distribution is based upon
the number of employees and the number of work days during those months. Division
burden and fringe bene�t costs are allocated based upon labor costs. When the line
item ID labor is changed for any given cost center within a division, the division rate
is recalculated and reallocated to all cost centers automatically. After changing any
information, the budget is displayed back to the user. If the changes to the budget are
correct then the budget can be saved back into the database.

9. Future Work

FaMOUS has already become a useful tool for easily bringing �nancial information to
those who need to track accounts. The overall system works well, but it should be
regarded as experimental. FaMOUS started from a small core of useful reports that
had been developed over several years. Several di�erent reports were added during the
implementation. The system is fragile in the sense that each new report requires the
program that converts to online format to be modi�ed. The online format has proved
to be a timely and inexpensive method for distributing information. The online graphs
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add a much needed dimension for analyzing �nancial information. The overall system
needs to be simpli�ed with a single report speci�cation that can generate both paper
and online reports. A good speci�cation would also make it easy for users to download
a particular page of data into a spreadsheet format for further specialized queries.

Access control is also essential, but the proliferation of networks means that data
is no longer secure while in-transit from the FaMOUS server to the Web browser.
Encryption of data is the proper route, but it will take several more months before
secure servers and clients that can understand the encrypted data streams are prevalent
throughout the laboratory.

For FaMOUS to exist outside of the laboratory, experimental implementations at
other organizations are essential to discover similarities and di�erences among �nancial
structures. FaMOUS works well at ORNL, but it is unclear how well it would work for
Energy Systems or even the Department of Energy. Certainly the speci�cs of access
to central data will di�er in detail from ORNL's. It will be necessary to see how these
�nancial organization di�er, and to determine how existing reports be easily adapted
to a new structure.

10. Conclusions

This report has outlined the steps that are performed each month for on-line �nancial
reports to reach end-users. The data initially resides on disparate tables on a central
legacy system. Speci�c subsets of data are selected and downloaded onto FaMOUS
workstation servers. Reports using a commercial database system are created based
upon selection criteria kept in several control tables. The reports go through an online
conversion with the addition of useful graphs. The �nal product may be viewed by
authorized users from any Web browser running on PC's, Mac's or Workstations.

FaMOUS is an advanced tool for analyzing, presenting, graphing and tracking the
status of an organization's existing �nancial status. It has a number of advantages
over direct access to alpha. FaMOUS's powerful, yet straightforward graphical user
interface saves management and �nancial o�cers time when tracking budgets and cost
detail by providing such information at a glance. It frees time for the �nance o�cers
to do crucial planning and analysis. And, it provides an interface for communication
throughout management. It is a step toward the paperless o�ce.

Work needs to continue to determine if a generic set of programs that implements
FaMOUS capabilities can be developed for use at other government and business sites.
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