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AN EVALUATION OF TECHNICAL COMPUTING REQUIREMENTS 
IN GEOSCIENCES & SYSTEMS PERFORMANCE, 

FOR THE U.S. NRC (DHLVM & WVM, RES) AND 
CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES 

1. INTRODUCTION 

Effective evaluation of Department of Energy (DOE) scientific, engineering, 
and technical investigations associated with site characterization, performance 
assessment and associated engineering/design activities in the high-level nuclear 
waste (HLW) geologic repository program requires that NRC staff and CNWRA staff 
develop in house and/or have access to advanced technical computing capabilities.  
This is especially true given the disparity in resources between DOE and NRC, which 

can be applied to the program. Application of computing technology can significantly 
narrow the gap in effective operational resources that can be brought to bear on the 
project and is likely to substantially enhance the technical rigor of reviews and 
evaluations. Effective application of computing technology will also decrease the 
time involved in providing technical evaluations associated with development of 
prelicensing guidance and with the License Application review.  

The CNWRA FY90-91 Operations Plans for the Division of High Level Waste 
Management directs the Center to determine the technical computing requirements of 
geoscience staff in NRC and the Center.  

1.1 PURPOSE AND SCOPE OF THE REPORT 

The purpose of this report is to document the results of personal interviews 
and a survey (Appendix A) of NRC and CNWRA geoscience technical personnel (see lists 
in Sections 4.1.1. and 4.2.1 ) on the subject of TECHNICAL COMPUTING REQUIREMENTS 
(specifically defined by geoscience and system performance oriented staff). Results 
of the survey are tabulated and desired capabilities and work products are ranked.The 
total Automatic Data Processing (ADP) requirements for the CNWRA are included in the 
CNWRA ADP Plan for FY90-91 and the NRC HLW ADP requirements are presently being 
prepared. Additionally, a user survey specifically for Program Architecture was 
completed in May 1989.  

This report is intended to satisfy the requirements of TASK 2 (Regulatory 
and Technical Guidance Development); SUBTASK 2.4 (Analytical Support for Regulatory 
and Technical Guidance Development); COMPONENT 1 (Determine USNRC and CNWRA Technical 
Requirements) of the Geologic Setting Program Element section of the CNWRA FY90-91 
Operations Plans for the Division of High Level Waste Management. This report is 
identified as Major Milestone 3702-002-462.  

1.2 PURPOSE AND SCOPE OF THE SURVEY 

The technical approach to Component 1, established in the Operations Plan, 
is to determine technical computing capabilities and work products required by 
geologists, geophysicist, geochemists, and hydrologists at the NRC and the Center to 
conduct reviews and evaluations necessary to support the development of technical and 
regulatory guidance. This was initially to be accomplished by polling the technical
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staff supporting the Geologic Setting (GS) Program Element activity at the Center and 
the NRC staff in the Geology-Geophysics Section and the Hydrologic Transport Section 
of the Geosciences and Systems Performance Branch (HLPG) of the Division of High 
Level Waste Management (DHLWH). It was subsequently determined that considerable 
added value would come from includiug pertinent individuals from Systems Performance 
(HLPG), the Waste Management Branch of the Office of Nuclear Regulatory Research 
(RES) and other Elements within the Center. This determination was based on the 
large proportion of geosciences work contained in the NRC's performance assessment 
and research programs associated with the HLW geologic repository program.  

The focus of the survey is on the determination of desired functional 
capabilities. Accordingly, categories of technical and scientific computing are not 
generally defined by specific applications programs or data bases. Rather, the 
survey is composed of a list of general technical computing activities that a 
scientist or technical staff member may be required to do to accomplish a certain 
technical task.  

Although evaluation and recommendation of specific application software and 
source code is not within the scope of Component 1, space was made available on the 
survey form for applications currently used in certain functional areas. This was 
done because individual choice or use of an application program gives some indication 
of the level and type of functionality that a person may require or prefer. It also 
serves as a point of common reference from which to draw examples of how a software 
system may accommodate a certain functional requirement. Subsequent to the 
determination of desired functional capabilities in Component 1, the Center will 
prepare a report for Component 2 documenting computer hardware and software which may 
be used to accomplish the desired technical computing functional activities.  

2. SUIMMARY OF RESULTS 

The results of this survey must be viewed in a subjective manner. No attempt 
is made to accomplish rigorous statistical analysis of the responses. This is a 
small sampling of scientists with common overall objectives but disparate individual 
responsibilities, interests, and goals. The intent here is to show the extent of 
common need, rather than to indicate relative scientific importance or significance.  
Therefore, computer applications basic technical computing functions are mixed in the 
list of technical computing activities surveyed. In general, the priority functions 
have been listed below in the context of all the major applications The objective 
is to show those general areas of technical computing which seem to be most in demand 
at this time. Participants were asked to anticipate near-to- intermediate-term 
future needs. The emphasis is on gaining a user-community perspective. The approach 
is very much from a user's or application point of view. Evaluation of a technical 
computing activity outside of its application to a specific scientific problem is 
difficult. A certain computing tool may be required by only one person on a single 
job or task. However, the value of that tool is tied directly to the value of the 
task at hand. Valuation of computing tools is not simply a matter of the number of 
people requiring that tool at some point in time. But rather, the value depends 
heavily on the intended application. So, the overall rank of a given computing 
activity includes some consideration of how it will be used.
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This evaluation is based on needs as determined by pertinent staff. It is 
not based on an independent systematic functional analysis of overall NRC and CNWRA 
operations. We depend here on staff perception of functional needs and associated 
technical computing requirements.  

2.1 TECHNICAL COMPUTING REOUIREMENTS OF NRC GEOSCIENCE STAFF 

The highest priority computing requirements of NRC staff are in: 

"* GENERAL COMPUTING TOOLS & UTILITIES 
"* COMMUNICATION 
"* NETWORK OPERATIONS 
"* DATA BASE ACCESS AND MANAGEMENT 
"* MODELLING SOFTWARE ON APPROPRIATE WORKSTATION SYSTEM 
"* PC GRAPHICS FOR REPORTS 
"* 3D INTERACTIVE GRAPHICS & GEOMETRIC MODELING SOFTWARE 
"* DATA DISPLAY AND ANALYSIS SOFTWARE 
"* MAPPING SOFTWARE 
* GEOGRAPHIC INFORMATION SYSTEM SOFTWARE ON APPROPRIATE WORKSTATION 
* LAN PLOTTING, PRINTING, HARDCOPY 

2.2 TECHNICAL COMPUTING REOUIREMENTS OF CNWRA GEOSCIENCE STAFF 

The highest priority computing requirements of CNWRA Staff are in: 

"* COMMUNICATION 
"* NETWORK OPERATIONS 
"* IAN PLOTTING, PRINTING, HARDCOPY 
"* DISTRIBUTED COMPUTING FACILITIES 
"* MODELLING, STATISTICS, DATA ANALYSIS SOFTWARE 
"* 3D INTERACTIVE GRAPHICS AND VISUALIZATION SOFTWARE AND GRAPHICS 

WORKSTATION SYSTEM 
"* PC GRAPHICS FOR REPORTS 
"* DATA BASE ACCESS AND MANAGEMENT SOFTWARE 
"* MAPPING SOFTWARE 

2.3 TECHNICAL COMPUTING REOUIREMENTS OF COMBINED GEOSCIENCE STAFF 

High priority computing requirements common to both groups are: 

"* COMMUNICATION & NETWORK OPERATIONS 
"* LAN PLOTTING, PRINTING, HARDCOPY 
"* PC GRAPHICS FOR REPORTS 
"* MODELLING SOFTWARE ON APPROPRIATE WORKSTATION 
"* 3D INTERACTIVE GRAPHICS AND VISUALIZATION SOFTWARE ON APPROPRIATE 

WORKSTATION 
"* DATA BASE ACCESS AND MANAGEMENT SOFTWARE 
"* MAPPING 
"* STATISTICS, DATA DISPLAY AND ANALYSIS SOFTWARE
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3. RANKING OF TECHNICAL COMPUTING REQUIREMENTS 

The need for specific categories of technical computing capabilities is 
determined on the basis of 1) the results of the Survey of Technical Computing 
Requirements (Appendix A and Appendix B), and 2". results of interviews with 
individual scientists during the survey process. Ranking is based first on the survey 
results (tabulated in section 3) and then modified following suggestions and 
impressions gained during the interviews.  

Some technical computing activities are listed under scientific disciplinary 
headings. These are automated display and analysis methods associated with this 
discipline area, and the ranking does not refer to the relative importance of the 
discipline. For example, under GEOCHEMISTRY, the ranking refers to the need for 
certain computing capabilities, shown on the survey form (Appendix A), not to the 
science of geochemistry. These types of headings were included because geochemistry, 
hydrology, etc., are dominant work areas.  

3.1 NRC SURVEY RESULTS 

Technical computing activities are ranked by frequency of current and 
anticipated future use. The ranking is determined by adding the number of OCCASIONAL 
(OC) and OFTEN (OF) responses under the survey heading FREQUENCY OF USE. Activities 
with the same total of OC + OF are then ranked by the number of (OF) responses.  
Impressions gained from individual interviews are used to adjust activities with 
close scores.  

The following are based on responses from NRC participants only.  

ACTIVIT SCORE RN 

(OC) (OF) (TOT) 

WORD PROCESSING 0 8 8 1 

BUSINESS REPORTS/ 
GRAPHICS 2 5 7 2 

MODELLING 2 5 7 3 

COMMUNICATION/ 
TERMINAL EMULATION 3 4 7 4 

PLOTTING/HARD COPY 2 4 6 5 

DISTRIBUTED COMPUTING/ 
NETWORK OPERATIONS 3 3 6 6 

DATA BASE ACCESS 
AND MANAGEMENT 4 2 6 7
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STATISTICS/DATA 
ANALYSIS 

MAPPING/CARTOGRAPHY 

HYDROLOGY 

DIGITIZATION 

VISUALIZATION 

GEOLOGIC CROSS 
SECTIONS 

PROGRAM ARCH. * 
SUPPORT SYSTEM 

SPREADSHEETS 

GEOGRAPHIC INFORMATION 
SYSTEMS 

DIGITAL IMAGE 
PROCESSING & ANALYSIS 

GEOPHYSICAL LOG 
INTERPRETATION 

PROJECT MANAGEMENT 

GEOCHEMISTRY 

GRAVITY/MAGNETIC 
INTERPRETATION 

REFLECTION/REFRACTION 
SEISMIC INTERP.  

COMPUTER AIDED 
DRAFTING & DESIGN 

APPLICATION DEVELOPMENT 

* Sampled 1 of 3 possible PASS

4 

1 

2 

2 

3

2 

4 

3 

3 

2

3 2

3 

0

1 

3

1 2 

1 2

2 

2 

1

1 

1 

1

1 1

0 1 

1 0 

1 0 

user groups.

5

6 

5 

5 

5 

5 

5 

4 

3 

3 

3 

3 

3 

2 

2

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24

1

1 

I



3.2 CNWRA SURVEY RESULTS

The following rankings are based on responses from CNWRA participants only.  

AC'TIvIT SCORE R 
(OC) (OF) (TOT) 

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

WORD PROCESSING 0 8 8 

COMMUNICATION/ 
TERMINAL EMULATION 1 7 8 2 

DISTRIBUTED COMPUTING/ 
NETWORK OPERATIONS 0 7 7 3 

PLOTTING/HARD COPY 0 7 7 4 

BUSINESS REPORTS/ 
GRAPHICS 2 5 75 

STATISTICS/DATA 

ANALYSIS 5 2 7 6 

VISUALIZATION 2 4 6 7 

DATA BASE ASSESS 
AND MANAGEMENT 3 3 6 8 

MODELLING 0 5 5 9 

SPREADSHEETS 2 3 5 10 

MAPPING/CARTOGRAPHY 3 2 5 11 

GEOCHEMISTRY 0 4 4 12 

HYDROLOGY 1 2 3 13 

PROGRAM ARCH.  
SUPPORT SYSTEM* 2 1 3 14 

PROJECT MANAGEMENT 2 1 3 15 

GEOLOGIC CROSS 
SECTIONS 3 0 3 16 

DIGITIZATION 1 1 2 17
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DIGITAL IMAGE 
PROCESSING & ANALYSIS 

COMPUTER AIDED 
DRAFTING & DESIGN 

GEOGRAPHIC INFORMATION 
SYSTEM 

APPLICATION DEVELOPMENT 

GEOPHYSICAL LOG 
INTERPRETATION 

GRAVITY/MAGNETIC 
INTERPRETATION 

REFLECTION/REFRACTION 
SEISMIC 

* Sampled 2 of 8 possible PASS

2 0 

2 0

0 

0

1 

1

1 0 

1 0

0 0 

user groups.

3.3 COMBINED RANKING 

The following are based on the combined responses of NRC and CNWRA 
participants.  

ACTIVIT SCORE RA 
(OC) (OF) (TOT)

WORD PROCESSING 

COMMUNICATION/ 
TERMINAL EMULATION 

BUSINESS REPORTS/ 
GRAPHICS 

PLOTTING/HARD COPY 

DISTRIBUTED COMPUTING/ 
NETWORK OPERATIONS 

STATISTICS/DATA 

ANALYSIS 

MODELLING

0 16 16 

4 11 15

4 10 

2 11

14 

13

3 10 13 

9 4 13 

2 10 12

7

2 

2 

0

18 

19 

20 

21 

22 

23 

24

1 

2 

3 

4 

5 

6 

7



DATA BASE ACCESS 
AND MANAGEMENT 7 5 12 8 

VISUALIZATION 5 6 11 9 

MAPPING/CARTOGRAPHY 4 6 10 10 

SPREADSHEETS 2 6 8 11 

HYDROLOGY 3 5 8 12 

GEOLOGIC CROSS SECTIONS 5 3 8 13 

DIGITIZATION 3 4 7 14 

PROGRAM ARCH.  
SUPPORT SYSTEM 5 2 7 15 

GEOCHEMISTRY 1 5 6 16 

PROJECT MANAGEMENT 4 2 6 17 

DIGITAL IMAGE 
PROCESSING & ANALYSIS 3 2 5 18 

GEOGRAPHIC INFO.  
SYSTEMS 1 3 4 19 

GEOPHYSICAL LOG 
INTERPRETATION 3 1 4 20 

GRAVITY/MAGNETIC 
INTERPRETATION 2 1 3 21 

COMPUTER AIDED 
DRAFTING & DESIGN 3 0 3 22 

APPLICATION 
DEVELOPMENT 1 1 2 23 

REFLECTION/REFRACTION 
SEISMIC 0 1 1 24 

4. TABULATION OF SURVEY RESULTS 

Survey results are tabulated on the basis of computing activity. These are 
computing activities that are determined to be required now or in the near future 
(3-5 years). Responses were requested for (1) computing tier, (2) application 
software currently in use or desired for use, (3) frequency of use. Computing-tier 
and frequency-of-use are the most important parameters for the Component 1 study.
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The objective here is to determine relative interest in rather broad categories of 

computing and peripheral activities. Specific application software or programs 

currently in use are not listed here but can be found on the original survey forms 

in Appendix B.  

Participant responses are tabulated by showing the number of responses per 

choice in the general categories. Some categories offer more than one opportunity 

for response. In these cases, an individual participant may be counted more than 

once. For example, if a person desires to have data base management capability on 

both PC and mainframe, then a response is entered in both the PC and mainframe 

choices under Computing Tier.

4.1 INC SURVEY

4.1.1 PARTICIPANTS 

Participants from the Geosciences & Systems Performance Branch (HLGP) were:

Mike Blackford 
Tom Cardon 
Don Chery 
Dick Codell 
Neil Coleman 
Norm Eisenberg 
Dan Fehringer 
Bill Ford 
Harold Lefevre 
Kieth McConnell 
Jim Park 
Jeff Pohle 
John Trapp

Seismologist/Geophysicist 
Geologist 
Hydrologist 
Performance Assessment 
Hydrologist 
Performance Assessment 
Health Physicist 
Hydrologist 
Geologist 
Geologist 
Performance Assessment 
Hydrogeologist 
Geologist

Participants from the Waste Management Branch (RES) were:

George Birchard 
Ralph Cady 
Tom Nicholson

Geochemist 
Hydrogeologist 
Hydrogeologist

Eight of the participants returned the written survey forms, the others were 

interviewed. Responses from interviews are included in the survey listings where 

possible and discussed in Section 2. SUMMARY OF RESULTS. Interviews are summarized 
in Appendix C.
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4.1.2 RESULTS LISTING 

ACTIVITY NUMBER OERSPONS 
------------------------------------------------------ --------

WORD PROCESSING 

ATA BASE ACCESS 
M MANAGEMENT 

PROJECT M•ANAEMENT_ 

PROGA ARCH, 
SUPPORT SYSTE 

SPREADSHEETS 

BUSINESS RPRS 
GRAPHICS 

COMMUNICATION/ 
TERMI EMULATION 

UISTRIBUTED COMPUTING/ 

NETWORK OPERATIONS

COMPUTING TIER 
8 - PC 

- WORKSTATION 
- MAINFRAME 
- SUPER 

COMPUTINGTIlR 
6 - PC 

- WS 

4 - MF 
- SC 

COMPUTING 
3 - PC 

- WS 
- MF 
- SC 

COMPUTING TE 
4 - PC 

- WS 
1 - MF 

- SC 

COMPUTINGTJIFR 
3 - PC 

- WS 
- MF 
- SC 

COMPUTING TE 
6 - PC 
1 - WS 

- MF 
- SC 

COMPUTINGIE 
5 - PC 
1 - WS 
1 - MF 

- SC 

COMPUTING TE 
4 - PC 

- WS 
1 - MF 
1 - SC

(WS) 
(MF) 
(SC)

FREQUENY 2E US 
- NU (NOT USED) 
- OC (OCCASIONAL) 

8 - OF (OFTEN) 

FREQUEN• E 
2 -NU 

4 - OC 
2 - OF 

FR OF USE• 

5 - NU 
2 - OC 
1 - OF 

FREOUEN Q USE 
4 - NU 
3 - OC 
1 - OF 

FREQUENCY QE USE 
5 - NU 

- OC 
3 - OF 

FREQUENlX QE USE 
1 - NU 
2 - OC 
5 - OF 

FREUEN QF USE 
1 - NU 
3 - OC 
4 - OF 

FREQUENCY QE U= 
2 - NU 
3 - OC 
3 - OF
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PLOTTINGMACOP 

DIGITIZATION 

STATISTICS/DATA 
ANALYSIS 

MAPPING/CARTOGRAPHY 

GEOLOGIC CROSS 
SECTIONS 

GEOGRAPHIC FO.  
SYSTEMS 

COMM AIDE 
DRAFTING fi DESIGN 

DIGITAL IMAGE 
PROCESSING fi ANALYSIS 

REFLECTION/REFRACTION 
SEISMIC•

COMPUTING 
4 - PC 
1 - WS 

-MF 
- SC 

COMPUTING TE 
2 - PC 
1 - WS 

-MF 
- SC 

COMPUTING TE 
4 - PC 
1 - WS 
I - MF 

- SC 

COMPUTING TIER 
3 - PC 
1 - WS 
2 - MF 

- Sc 

COMPUTING TE 
3 - PC 
1 - WS 
2 - MF 

- SC 

COMPUTING TE 

1 - PC 
1 - WS 

-MF 
- SC 

COMPUTING TE 

1 - PC 
1 - ws 

- MF 
- Sc 

COMPUTING TlER 
2 - PC 
1 - ws 
1 - MF 

- Sc 

COMPUTING TIE 
- PC 
- ws 
-MF 
- sc

FREQUEN 2 QUE 
2 - NU 
2 - OC 
4 - OF 

FREQUENCY 21 USE 
3 - NU 
2 - OC 
3 - OF 

FREOUENQE 21 USE 
2 - NU 
4 - OC 
2 - OF 

FREQUENCY O USE 
3 - NU 
1 - OC 
4 - OF 

FREQUE-NC 2F USE 
3 - NU 
3 - OC 
2 - OF 

FREOUEN 2E MS 
5 - NU 
1 - OC 
2 - OF 

FREUEN OF USE 
7 - NU 
1 - OC 

- OF 

FREOUENY E UE 
5 - NU 
1 - OC 
2 - OF 

FREOUEN OZ USE 
7 - NU 

- OC 
1 - OF
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GEOPHYSICAL LOG 
INTERPRETATION 

GRAVITY/MAGNETIC 
INTERPRETATION 

HYDROLG 

GE0CHEMISTR 

VISUALIZATION 

MODELLING 

APPLICATION 
DEVELOPMENT

COMPUTING IE 
2 - PC 
1 - WS 
-. F 
- SC 

COMPUTING TE 
1 - PC 

- WS 
- MF 
- SC 

COMPUTING TIER 
3 - PC 
1 - WS 

-MF 
- SC 

COMPUTING 
2 - PC 
1 - WS 

- MF 
- SC 

COMPUTrING 
3 - PC 
2 - WS 
1 - IMF 

- SC 

COMPUTING TIER 
4 - PC 
2 - WS 
1 - HF 
2 - SC 

COMPUTING TER 
- PC 
- WS 
-HMF 
- SC

FREQUENlX OF USE 
5 - NU 
2 - OC 
1 - OF 

FREOUENCX 21 USE 
6 - NU 
1 - OC 
1 - OF 

FREQUENCY O1 USE 
3 - NU 
2 - OC 
3 - OF 

FREQUENCY OF USE 
6 - NU 
1 - OC 
1 - OF 

FREOUEN 2E UE 
3 - NU 
3 - OC 
2 - OF 

FREQUENC OF USE 
1 - NU 
2 - OC 
5 - OF 

FREQUQEON UE 
7 - NU 
1 - OC 

- OF

4.2

4.2.1 PARTICIPANTS 

The following Center employees participated in the survey:

Rachid Ababou 
Ron Green 
Ron Martin 
Bill Murphy 
Bobby Pabalan

Hydrogeologist/Fluid Mechanics 
Geologist/Hydrogeologist/Geophysicist 
Physics/Numerical Analysis/Technical Computing 
Geologist/Geochemist 
Geochemist

12



Wes Patrick 
English Pearcy 
Narasi Sridhar

Mining Engineering/Rock Mechanics/Management 
Geologist/Geochemist 
Corrosion/Metallurgy/Electrochemistry

4.2.2 RESULTS LISTING 

ACTIVIT- NUMBER O-RESPONSES

WORD PROCESSING 

Ap_ B•ASE ACCESS 
ANDR MANAGEMENT 

PROJECT MANAGEMENT 

PROGRAM ARH 
SUPPORT SYSTE 

SPREADSHEETS 

BUSINESS REPORTS/ 
GRAPHICS 

COMMUNICATION/ 
TERMINAL EMUATION

COMPUTING TE 
8 - PC 
I - WORKSTATION 

- MAINFRAME 
- SUPER 

COMPUTING TIE 
5 - PC 
I - WS 
2 - MF 

- WC 

COMPUTING 
2 - PC 
I - WS 
1 - MF 

- SC 

COMPUTINGTE 
3 - PC 

- WS 
1 - MF 

- SC 

COMPUTING TIE 
6 - PC 

- WS 
- MF 
- SC 

COMPUTING TI 
6 - PC 

- WS 
1 - MF 

- SC 

COMPUTING TIE 
6 - PC 

- WS 
2 - MF 

- SC

(WS) 
(MF) 
(SC)

FREQU NCYOF 2E 
- NU (NOT USED) 
- OC (OCCASIONAL) 

8 - OF (OFTEN) 

FREOUENE 2E UE 
2 - NU 
3 - OC 
3 - OF 

FREQUENCY QE OU 
5 - NU 
2 - OC 
1 - OF 

FREOUEQ 2OIE M 
5 - NU 
2 - OC 
1 - OF 

FREQUENCYOFUSE 
3 - NU 
2 - OC 
3 - OF 

FREQUENO QE M 
1 - NU 
2 - OC 
5 - OF 

FREOUENCY 2E MS 
-NU 

1 o OC 
7 - OF
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DISRIBTEDCOMPUTING/ 
NETWORK OPERATION 

PLOTTING/HARD OU 

STAT! STICS /DATA 

MAPPING/CARTOGRAPHY

GEOGRAPHIC IN3FO.1 

COMPUTIE AIDED 
DRAFT~ING fi DESIG 

DIGITA IMAGE 
PROCESSING fi ANALYSIS

5 - PC 

- VS 
2 - HF 
1 - sr 

7 - PC 

1 - HF 

2 - PC 
- Vs 
-HMF 
- SC 

COMP~UTING E 
5 - PC 
1 - VS 
3 - HF 
1 - SC 

COMPUING~Q E 
3 - PC 
1 - VS 
4 - HF 

- SC 

COMPUTJINGi TIER 
- PC 

1 - VS 
1 - HF 

- SC 

COMPUThING f~ 
- PC 
- Vs 
-HMF 
- SC 

COMPEUTING l 
1 - PC 

- VS 
-HMF 
- SC 

COMPUTINGh 
1 - PC 
1 - VS 
.-HF 
- SC

FREQUENi~ QE M~ 
1 - N!) 

- OC 

7 - OF 

FREQ!UENXQE1E 
1 - NU 

- OC 

7 - OF 

FEEEUENX QE MS 
6 - NU 
1 - OC 
1 - OF 

FREQ1UENX QE M~ 
1 - N!) 
5 - OC 
2 - OF 

FREQ1UENlXQ ~ 
3 - Nu) 
3 - OC 
2 - OF 

EEEQ1UEN~ EfE 
5 - N!) 
3 - OC 

- OF 

FEQEEQNX E 
7 - NU 

- OC 

I- OF 

FREQ1!ENXQ L 
6 - Nu 
2 - OC 

- OF 

REQENQXQ ~ 
6 - NU) 
2 - OC 

- OF
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REFLECTION/REFRACTION 
SEISMIC 

GEQEPiYSIC& LQ9 
INTERPRETATION 

GRAVITY/MAGNETIC 
INTERPRETATION 

HYDROLOGY 

VISUALIZATION 

MODELLING

APPLICATION 
DEVELOPMENT

COKPUTING TE 
- PC 
- wS 
-MF 
- SC 

COMPUTING TER 
1 - PC 
1 - ws 

- MF 
- SC 

COMPUTING TMER 
1 - PC 
1 - WS 

- MF 
- SC 

COMPUTING 
3 - PC 
I - WS 
2 - HF 

- SC 

COMPUTING TIE 
4 - PC 

- ws 
2 - MF 

- SC 

COMPUTING =R 
1 - PC 
2 - WS 
1 - KF 

- SC 

OKPUTING TER 
2 PC 
1 - WS 
4 - HF 
3 - SC 

COMPUTING TIE 
- PC 
- VS 

S- MF 
1 - SC

EOUENCY O2USE 
8 -NU 

- OC 
- OF 

FREQUENCY QE MS 
7 - NU 
1 - Oc 

- OF 

FRE QO USE 
7 - Ni 
1 - OC 

- OF 

•EQUE QE U 
5 - NU 
1 - OC 
2 - OF 

E, EQQ•N~X OF USE 
4 - NU 

- OC 
4 - OF 

FREOUQN• F USE 
2 - NU 
2 - OC 
4 - OF 

FREQUENCY OF QS 
3 - NU 

- OC 
5 - OF 

FREQUEN QE U 
7 - NU 

- OC 
I - OF

15
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4.3 COMBINED RESULTS LISTING 

The results from Sections 4.1 and 4.2 are combined and summarized here.  

ACTIVITY NUMBE Q RESPONSES

WORD PROCESSING 

DATA BASEACCESS 
AND MANAGEMENT 

PROJECT MANAGEMENT 

SUPPORT SYSTE

BUSINESS REPORTS/ 
GRAPHICS 

COMMUNICATION/ 
TERMINA EMULATION

COMPUTING TIER 
16- PC 
1 - WORKSTATION 

- MAINFRAME 
- SUPER 

COMPUTING TIER 
11- PC 
1 - WS 
6 - MF 

- WC 

COMPUTING TE 
5 - PC 
I - WS 
1 - HF 

"- SC 

COMPUTING TE 

7 - PC 
- WS 

2 - MF 
- SC 

COMPUTING TIER 
9 - PC 

"- WS 
"- MF 
- SC 

COMPUTING TE 
12- PC 
1 - WS 
1 - MF 

m SC 

COMPUTING TE 
11- PC 
1 - WS 
3 - MF 

- SC

(WS) 
(MF) 
(SC)

FREQUENCY QE =SE 
- NU (NOT USED) 
- OC (OCCASIONAL) 

16- OF (OFTEN) 

FREQUEN O USE 
4 - NU 
7 - OC 
5 - OF 

FREQUENX OF USE 
10- NU 
4 - OC 
2 - OF 

REOUENQ O USE 
9 - NU 
5 - OC 
2 - OF 

FREQUENCY OF USE 
8,- NU 
2 - OC 
6 - OF 

FREQUENCY O2 1SE 
2 - NU 
4 - OC 
10- OF 

FREQUENGY QE USE 
1 - NU 
4 - OC 
11- OF

16
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DISTRIBUTED COKPUTING/ 
NETWORK OPQERATIONS 

PLOTTING/HARD COPY

STATISTICS/DATA 
ANALYSIS 

MAPPING/CARTOGRAPHY

GEOLOGIC CROSS 
SECTIONS 

GEOGRAPHIC INFO, 
SYSTEMS 

COMPUTER AIDED 

DRAFTING f DESIGN 

DIGITAL IMGE 
PROCESSING ANALYSIS

COMPUTING IIER 
9 - PC 

- wS 
3 - MF 
2 - SC 

COMPUTING TE 
11- PC 
1 - Ws 
1 - MF 
1 - SC 

COMPUTING TE 
4 - PC 
1 - ws 

- MF 
- SC 

COMPUTING TER 
9 - PC 
2 - WS 
4 - MF 
1 - sc 

COMPUTING TER 
6 - PC 
2 - WS 
6 - MF 

- SC 

COMPUTING TlE 
6 - PC 
1 - WS 
3 - MF 

- SC 

COMPUTING TE 
1 - PC 
1 - WS 

-MF 
- SC 

COMPUTING TE 
2 - PC 
1 - WS 

- MF 
- SC 

COMPUTINGIE 
3 - PC 
2 - WS 
1 - HF 

- SC

FREQUENCX QE USE 
3 - Kul 
3 - OC 
10- OF 

FREQUENtY QF USE 
3 - NU 
2 - OC 
11- OF 

FOEQUEN QE UME 
9 -NU 

3 -0 
4 - OF 

FREOUEN QF USE 
3 - NU 
9 - OC 
4 - OF 

FREQUENCY QE MSE 
6 - NU 
4 - OC 
6 - OF 

FREQUENCY QE USE 
8 - NU 
5 - OC 
3 - OF 

FREEECE OF USE 
12- NU 
I - OC 
3 - OF 

FREQUENCY OE USE 
13- NU 
3 - OC 

- OF 

FREQUE, USE 
11- NU 
3 - OC 
2 - OF

17



REFLECTION/REFRACTION 
SEISMIC 

G0EPHYSICALLOG 
INTERPRETATION

GRAVITY/MAGNETIC 
INTERPRETATION

HDROELOGY

,EOCHEMIST 

VISUALIZATION 

MODELLING 

APPLICATION 
DEVELOPMENT

COMPUTING TIER 
- PC 
- WS 
- HF 
- SC 

COMPUTING TIER 
3 - PC 
2 - WS 

- HF 
- Sc 

COMPUTING TE 
2 - PC 
1 - vS 

- MF 
- Sc 

COMPUTING TE 
6 - PC 
2 - WS 
2 - MF 

- Sc 

COMPUTING TE 
6 - PC 
1 - wS 
2 - HF 

- Sc 

COMPUTINGIE 
4 - PC 
4 - WS 
2 - HF 

- SC 

COMPUTINGIE 
6 - PC 
3 - WS 
5 - MF 
5 - SC 

COMPUTING TIER 
- PC 
- wS 

1 - MF 
1 - Sc

FREQUENCY QE USE 
15- NU 

- OC 
1 - OF 

FREQUEN 2E ME 
12- NU 
3 - OC 
1 - OF 

FREQUENCY OF USE 
13- NU 
2 - OC 
I - OF 

FREQUENCY USE 
8 - NU 
3 - OC 
5 - OF 

FREO 2E MOU 
10- NU 
1 - OC 
5 - OF 

FREOUE•CY QE USE 
5 - NU 
5 - OC 
6 - OF 

FREQUENE OF USE 
4 - NU 
2 - OC 
10- OF 

FREQUIE QO U2E 
14- NU 
1 - oc 
1 - OF

18
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MEMORANDUM

May 30, 1990 

TO: CNWRA GS STAFF 

GEOSCIENCE STAFF: USNRC DIVISION OF HIGH-LEVEL WASTE MANAGEMENT
GEOSCIENCES AND SYSTEMS PERFORMANCE BRANCH 

USNRC OFFICE OF NUCLEAR REGULATORY RESEARCH-WASTE 
MANAGEMENT BRANCH 

FROM: John L. Russell 

SUBJECT: GEOLOGIC SETTING PROGRAM ELEMENT: SURVEY OF TECHNICAL COMPUTING 
REQUIREMENTS 

TASK 2 ------- Regulatory and Technical Guidance Development 
SUBTASK 2.4 -- Analytical Support for Regulatory and Technical 

Guidance Development 
COMPONENT 1 -- Determine USNRC and CNWRA Technical Requirements 

The purpose of this survey is to determine the technical computing requirements of 
the Geologic Setting Program Element (GSPE) of CNWRA and NRC. This survey is 
intended to satisfy the requirments of Component 1, Subtask 2.4; *to determine NRC 
and Center technical requirements by establishing desired capabilities and work 
products ... required by geologists, geophysists, geochemists and hydrologists at 
the NRC and the Center to conduct reviews and evaluations necessary to support the 
development of technical and regulatory guidance." 

Tasks for FY 90 requiring computing are generally documented in the FY 90 and 91 
CNWRA Operations Plans. However, we need to plan now for the work we will be 
required to accomplish during the next five years. So, as you're answering questions 
about computational needs, think ahead.  

The questionnaire is in two parts. Part one is intended to determine current and 
near future requirements. Part two is a current inventory of PCs, peripheral 
devices, configurations and available software.

Enclosure
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SURVEY OF TECHNICAL COMPUTING REQUIRMENTS 
GEOLOGIC SETTING PROGRAM ELEMENT 

CENTER FOR NUCLEAR WASTE REGULATORY ANALYSIS 
SOUTHWEST RESEARCH INSTITUTE

RESPONDENTS NAME: 

TELEPHONE: 

PROFESSIONAL DISCIPLINE(S)M: 

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

................. m--------------------------------------

PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? 
Please consider needs for FYs 91-95.  

ACTIVITY COMPUTING TIER APPLICATION FREQUENCEY QE USE 
- PC SOFTWAE NU - NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC)

WORD PROCESSING:

DATA BASE ACCESS 
AND MANAGEMENT: 
"* relational DBMS 
"* access to SEPDB 
"* DOE/NNWSI RIDE (Reference Info.  
"* USGS (US Geological Survey) 
"* NOAA (Nat. Oceanic Atm. Admin) 
"* NIST (Nat. Instit. Std & Tech)

Data Base)

PROJECT 
MANAGEMENT: 
* AS 

PROGRAM ARCH.  
SUPPORT SYSTEM: 
* Sys. Reg. Analysis 

SPREADSHEETS: 

BUSINESS REPORTS/ 
GRAPHICS: 
"* flow charts 
"* organizational charts 
"* scheduling 
"* other charts 
"* data graphs



PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? (cont.) 
Please consider needs for FYs 90-95.  

ACTIVITY COMPUTING TER APPLICATION FREOUENCEY QE USE 
- PC SOFTWARE NU - NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC) 

-- o------.-..---mom-, --- o....-- ------ m -- --- o ------- mm---- ----.. m-.-.---m-- m

COMMUNICATION/ 
EMULATION: 
"* USNRC E-mail 
"* CNWRA E-mail 
"* USNRC-CNWRA E-mail 
"* national network E-mail 
"* PC Emulation of mainframe 

terminal: 
- IBM 3270 
- tgraf tektronix (VAX) 
- etc.  

DISTRIBUTED 
COMPUTING / 
NETWORK OPS: 
"* ethernet 
"* tcp/ip 
"* modem 
"* local area network (lan) 

PLOTTING/HARD
COPY: 
"* dot-matrix 
"* color 
"* thermal 
"* pen-plotting 
* raster 
* digital-analog film 

recording 
* video recording 

DIGITIZATION: 
* contour maps 

- digitizing tablet 
or table 

- contour to grid 
conversion 

- scanning 
* photographic imagery 
* video imagery



PART ONE -- REQUIREDYOMPUTING CAPABILITIES: What do you need to do? (cont.) 
Please consider needs for FYs 91-95.  

ACTIVI COMPUTING TIER APPLICATION FREOUENCEY QO USE 
- PC SOFTWARE NU - NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC)

STATISTICS/ 
DATA ANALYSIS: 
" general stat analysis 
"* time series analysis 
"* spatial distribution 

analysis 
"* orientation data 

- fractures 
- faults 
- stress fields 
- etc.  

MAPPING/ 
CARTOGRAPHY: 
"* contouring 
"* import digital elev. data 
"* import other digital data 
"* base maps 
"* perspective display 
"* well and core hole 

locations 
"* surface facilities 
"* subsurface structure

GEOLOGIC CROSS 
SECTIONS: 
"* section construction 
"* section display 
"* section analysis (balancing, etc.)

GEOGRAPHIC INFO.  
SYSTEMS:, 

COMPUTER AIDED 
DRAFTING AND 
DESIGN:



PART ONE -- REQUIREDtd'MPUTING CAPABILITIES: What do"y"u need to do? (cont.) 
Please consider needs for FYs 91-95.  

ACTIVITQ COMPUTING IER APPLICATION FREOUENC 
- PC SOFTWARE NU - NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC)

DIGITAL IMAGE 
PROCESSING/ 
ANALYSIS: 
"* landsat 
"* digital photo imagery 
"* petrographic image 

analysis 
"* scanned bore hole imagery 

- bore hole televiewer 
- formation micro-scanner 

REFLEC/REFRAC 
SEISMIC: 

"* display / analysis 
"* interpretation 
"* mapping 
"* merge with grav/mag 

GEOPHYS ICAL 
LOG INTERP: 
"* display / analysis 
"* interpretation 
"* correlation 
"* mapping

GRAVITY/ 
MAGNETICS: 
"* display 
"* mapping 
"* overlay on 

surface geol 
* merge with seismic

HYDROLOGY 
"* data display 
"* mapping 
"* merge w/other 

data sets 

GEOCHEMISTRY 
"* data display 
"* mapping 
"* merge w/other 

data sets



PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? (cont.) 
Please consider needs for FYs 91-95.

ACTIVITY APPLICATION 
SOFTWARECOMPUTING CUR 

-PC
FREQUENCEY QO USE 

NU - NOT USED
- WORKSTATION (W.S) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC)

VISUALIZATION: 
"* interactive graphics 
"* three-dimensional graphics 
"* geometric rendering 
"* volume rendering 
"* 3D geometric models 

- solid 
- wire frame (mesh) 

MODELLING: 
* geohydrologic flow 
* transport 

- geochemical 
- heat 

* geological structure 
- 2D and 3D geometric 
- kinematic 
- dynamics / deformation mechani 

"* geophysical 
- geomagnetic 
- gravity 

"* chemical / molecular 
"* meteorological 

- precipitation 
- weather patterns 
- global circulation 

APPLICATION 
DEVELOPMENT: 
"* ARTIFICIAL INTELLIGENCE 
"* EXPERT SYSTEMS

Lcs



PART TWO -- INVENTORY 

Please circle the appropriate response or provide the requested information.  

1. Do you have a personal computer (PC) in your office? Yes No 

2. What type and model? 

3. If the answer to (1.) is 'No', is a PC available for your use at 
another location? Yes No. If 'Yes', where? 

4. Do you consider this location convenient? Yes No 

5. Please answer the following questions about the PC system in your or 
available for your use: 

What size RAM (system memory)? Mb.  
Does it have a floppy disk (diskette) drive? Yes No. How many? 
What size? 1.0Mb 2.0Mb 
Does it have a hard disk drive? Yes No. What size? Mb.  

Does it have a math (floating point) coprocessor? Yes No.  
What type of coprocessor? 

Is it linked to a mainframe? Yes No. What mainframe(s)? 

Is it on a Local Area Network (LAN)? Yes No 

Does it have an Ethernet card? Yes No 

Can you access the CNWRA Program Architecture Support System (PASS)? 
Yes No 

What model of monitor do you have? 

Is the monitor color or monochrome? 

Do you have a printer? Yes No. What model? 

Do you have a modem? Yes No. What model? 
Internal or External? What baud (data trans rate? 

Do you have a pass word and user identification on either the NRC 
or a Southwest Research Inst. mainframe? Yes No 

6. What applications software is currently installed on your PC?



PART TWO -- INVENTORY (cont.) 

7. Do you have access to a minicomputer workstation with 3-dimensional 
graphics capability? Yes No. What model? 
Do you consider the location convenient? Yes No 

8. Do you have access to a plotter? Yes No 
What model? 
Is the location convenient? Yes No 

9. Do you have access to a digitizing table? Yes No 
What model? 
What computer is it attached to 
What application do you use it with?
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SURVEY OF TECHNICAL COMPUTING REQUIRMENTS 
GEOLOGIC SETTING PROGRAM ELEMENT 

CENTER FOR NUCLEAR WASTE REGULATORY ANALYSIS 
SOUTHWEST RESEARCH INSTITUTE

RESPONDENTS NAME: 

TELEPHONE:

DRAFT
Z~baidJ I

PROFESSIONAL DISCIPLINE(S): A"1 ,Irt/v�� i&I�
... oo...mem.......o....e.....ooo............o..........o.......o•...o.mm..mm 

............................ e........mm.om.......o............mom...oo.....o.  

PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? 
Please consider needs for FYs 91-95.  

CTIVIT COMPUTING IER APPLICATION £EQUENC OF USE 
- PC SOFTWARE NU- NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC) 

.-.-.. .........-.-.-.-. .-- .- ---------------. -----------o ---------- - ----------
-----------------------------------------------------------------------------

WORD PROCESSING: _ 

DATA BASE ACCESS 

access t SE;DB 
¢L• • * OE•_• 11 e -ferenc:e Info. 1 

*USGS (US Geolo- Ecal Survey) 
*NOAA (Nat. Oceanic Atm. Admin) 
*NIST (Nat. Instit. Std, & Tech)

PROJECT MANAGEMENT: 4! (1

PROGRAM ARCH.  SUPPORT SYSTEM: -I-I = 
*Sys. Reg. Analysis 

SPREADSHEETS:

BUSINESS REPORTS/ GRAPHICS: • 
"* flow charts 
"* organizational charts 
"* scheduling 
"* other charts 
"* data graphs



KU-A LIIA' 
PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? (cont.) 

Please consider needs for FYs 90-95.  

ACTIVI COMPUTING TI APPLICATION FREOUENCE 
- PC SOFTAE NU- NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRA4E (MF) OF - OFTEN 
- SUPERCOMP (SC)

COMMUNICATION/ 
EMULATION:hEL S 
"* USNRC E-mail 
"* CNWRA E-mail .. .. .  
"* USNRC-CNWRA E-mail 
"* national network E-mail 
"* PC Emulation of mainframe 

terminal: 
- IBM 3270 
- tgraf tektronix (VAX) 
- etc.

DISTRIBUTED 
COMPUTING / 
NETWORK OPS: 
"* ethernet 
"* tcp/ip 
"* modem 
"* local area network (lan) 

PLOTTING/HARD
COPY: 
"* dot-matrix 
"* color 
"* thermal 
"* pen-plotting 
* raster 
* digital-analog film 

recording 
* video recording 

DIGITIZATION: 
* contour maps 

- digitizing tablet 
or table 

- contour to grid 
conversion 

- scanning 
"* photographic imagery 
"* video imagery

(4sLef -ui-� ci
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PART ONE -- REQUIRE• MPUTING CAPABILITIES: What dý4ou need to do? (cont.) 

Please consider needs for FYs 91-95.

IIY COMPUTING APPLICATION FREQUENC QF E 
- PC SOFTWARE NU- NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC) 

---------------------------------------------------------------------
----------------------------------------------------------- a----------

STATISTICS/ 
DATA ANALYSIS: 
"* general stat analysis 
"* time series analysis 
"* spatial distribution 

analysis 
"* orientation data 

- fractures 
- faults 
- stress fields 
- etc.  

MAPPING/ 
CARTOGRAPHY: 
"* contouring 
"* import digital elev. data 
"* import other digital data 
"* base maps 
* perspective display 
* well and core hole 

locations 
* surface facilities 
* subsurface structure

�5L�L

GEOLOGIC CROSS 
SECTIONS: 
"* section construction 
"* section display 
"* section analysis (balancing, etc.)

GEOGRAPHIC INFO.  
SYSTEMS: 

COMPUTER AIDED 
DRAFTING AND 
DESIGN:

444

I



PART ONE -- REQUIRED OiPUTING CAPABILITIES: What do you need to do? (cont.) 
Please consider needs for FYs 91-95.  

ACTIVIT COMPUTING TIRAPPLICATION FREOUENCEYOFUEM 

- PC SOFTARE NU- NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
. SUPERCOMP (SC)

DIGITAL IMAGE 
PROCESS ING/ 
ANALYSIS: 
"* landsat 
"* digital photo imagery 
"* petrographic image 

analysis 
"* scanned bore hole imagery 

- bore hole televiewer 
- formation micro-scanner 

REFLEC/REFRAC 
SEISMIC: 

"* display / analysis 
"* interpretation 
"* mapping 
"* merge with grav/mag 

GEOPHYSICAL 
LOG INTERP: 
"* display / analysis 
"* interpretation 
"* correlation 
"* mapping

A x

GRAVITY/ 
MAGNETICS: 
"* display 
"* mapping 
"* overlay on 

surface geol 
* merge with seismic

HYDROLOGY 
"* data display 
"* mapping 
"* merge v/other 

data sets 

GEOCHEMISTRY 
"* data display 
"* mapping 
"* merge v/other 

data sets

ff

du
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PART ONE -- REQUIRED OMPUTING CAPABILITIES: What do you need to do? (cont.) 

Please consider needs for FYz 91-95.

COMPUTING 
- PC

APPLICATION 
SOFTWARE

E[QoEuC QE U=L 
NU - NOT USED

- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC)

VISUALIZATION: 
"* interactive graphics 
"* three-dimensional graphics 
"* geometric rendering 
"* volume rendering 
"* 3D geometric models 

- solid 
- wire frame (mesh) 

MODELLING: 
* geohydrologic flow 
* transport 

- geochemical 
- heat 

* geological structure 
- 2D and 3D geometric 
- kinematic 
- dynamics / deformation mechanics 

"* geophysical 
- geomagnetic 
- gravity 

"* chemical / molecular 
"* meteorological 

- precipitation 
. weather patterns 
- global circulation

APPLICATION 
DEVELOPMENT: 
"* ARTIFICIAL INTELLIGENCE 
"* EXPERT SYSTEMS

)

ACTIVITY

Ct

q / -V h k P, I I AB VO-4 

Em C, A :2,



PART T7O -- INVENTORY DRAFT 
Please circle the appropriate response or provide the requested information.  

1. Do you have a personal computer (PC) in your office? 

* ~>.What type and model? atmpaia .3,11 Z4 P 

Q \ 3. If the answer to (1.) is 'No', is a PC available for your use at 
another location? Yes No. If 'Yes', where? 

4. Do you consider this location convenient? Yes No 

5. Please answer the following questions about the PC system in your or 
available for your use: 

What size RAM (system memory)? .  
Does it have a floppydsk (diskette) drive?QYes How many? 
What size? 1.0 MbL 2.0 __b_ -
Does it have a hard disk drive? Yes No. What size? /•Ah Mb.  

Does it have a math (floating poi t) coprocessor? 
What type of coprocessor? /.1-glP 

Is it linked to a mainfzrame? (l1ý)No. What mainframe(s)?.AkSLL 
~4 M~ 

Is it on a Local Area Network (LAN)? Yes 

Does it have an Ethernet card? Yes C• 

Can. you access the CNWRA Program Architecture Supr ytm(PASE 5 

What model of monitor do you have? ___ __ __ __ __ 

Is the monito joo.or monochrome? 

Do you have a printer? jesNo. What model?- 44F LO s, 41teI 

Do you have a modem? Yes( on What model? 
Internal or External? What baud (data trans rate? 

[ oyou have a Pass word and user identification on either the NRf..-,,, 
or a Southwest Research Inst. mainframe? No 

6. What applications software is currently installed on your PC? 

4 " 

Y:, I 
3 ý,3



PART TkWo -- INVEKTOLcont.) Y l" I 
7. Do you have access to a minicomputer workstation with 3-dLmensional 

graphics capability? Yes No. What model? d
Do you consider the location convenient? yeiU•o) 

S. Do you have access to lttr 
What model? _2?N /j'A 4  .r/~ e~ Is the location convnient? Yes No 

9. Do you have access to a digitizing table? Ye6 
What model? 
What computer is it attached to 
What application do you use it with?



SURVEY OF TECHNICAL COMPUTING REQUIRMENTS 
GEOLOGIC SETTING PROGRAM ELEMENT 

CENTER FOR NUCLEAR WASTE REGULATORY ANALYSIS 
SOUTHWEST RESEARCH INSTITUTE

RESPONDENTS NAME:

TELEPHONE: 

PROFESSIONAL DISCIPLINE(S): 

PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? 
Please consider needs for FYs 91-95.  

ACTIVI COMPUTING APPLICATION FREQUENCEY QE 
-PC SOFTUARE NU - NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC)

WORD PROCESSING:

DATA BASE ACCESS 
AND MANAGEMENT: 
"* relational DBMS 
"* access to SEPDB 
"* DOE/NNWSI RIDE (Reference Info.  
"* USGS (US Geological Survey) 
"* NOAA (Nat. Oceanic Atm. Admin) 
"* NIST (Nat. Instit. Std & Tech)

Data Base)

PROJECT 
MANAGEMENT: 
* AS

PROGRAM ARCH.  
SUPPORT SYSTEM: 
* Sys. Reg. Analysis 

SPREADSHEETS: 

BUSINESS REPORTS/ 
GRAPHICS: 
"* flow charts 
"* organizational charts 
"* scheduling 
"* other charts 
"* data graphs 

AF-

- 49144' �

m
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PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? (cont.) 
Please consider needs for FYs 90-95.  

ACTIVITY COMPUTING TlER APPLICATION FREOEQ QEY 2E USE 
- PC SOFTWARE NU - NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC) 

COMMUNICATION/ 
EMULATION: _______ __________ ______ 

"* USNRC E-mail_______ 
"* CNWRA E-mail____ 
"* USNRC-CNWRA E-mail 
"* national network E-mail 
"* PC Emulation of mainframe 

terminal: 
- IBM 3270 
- tgraf tektronix (VAX) 
- etc.

DISTRIBUTED 
COMPUTING / 
NETWORK OPS: 
"* ethernet 
"* tcp/ip 
"* modem 
"* local area nei 

PLOTTING/HARD
COPY: 
"* dot-matrix 
"* color 
"* thermal 
"* pen-plotting 
* raster 
* digital-analoi 

recording 
* video recordii

ip C'>4 e-ep 

twork (lan)__ _____ 

'oC_

�e, 
4

g film 

ag

DIGITIZATION: 
* contour maps 

- digitizing tablet 
or table 

- contour to grid 
conversion 

- scanning 
"* photographic imagery 
"* video imagery

er 

,V el- /eIrIc-



PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? (cont.) 
Please consider needs for FYs 91-95.  

ACTIVITY COMPUTING TIE APPLICATION FREQUENCEY 2E ME 
- PC SOFTWARE NU - NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC)

STATISTICS/ 
DATA ANALYSIS: 
"* general stat analysis 
"* time series analysis 
"* spatial distribution 

analysis 
"* orientation data 

- fractures 
- faults 
- stress fields 
- etc.  

MAPPING/ 
CARTOGRAPHY: 
"* contouring 
"* import digital elev. data 
"* import other digital data 
"* base maps 
"* perspective display 
"* well and core hole 

locations 
"* surface facilities 
"* subsurface structure

",L/4e /cv C

GEOLOGIC CROSS 
SECTIONS: _ _ _--__ ___ 
"* section construction , 4• '- 
"* section display 
"* section analysis (balancing, etc.) .  

GEOGRAPHIC INFO. 4'e VA . C 
SYSTEMS: ___ __ . - _____ --

COMPUTER AIDED - • " 
DRAFTING AND 
DESIGN: _-_

."ya /eq e,



PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? (cont.) 
Please consider needs for FYs 91-95.  

ACTIVIT COMPUTING APPLICATION FREQUENCEY E 
- PC SOFTr-WARE NU - NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (HF) OF - OFTEN 
- SUPERCOMP (SC) 

DIGITAL IMAGE •.-- €--e -'-4/ , 4 '- .  
PROCESSING/ 
ANALYSIS: 
"* landsat 
"* digital photo imagery
"* petrographic image 

analysis 
"* scanned bore hole imagery 

- bore hole televiewer 
- formation micro-scanner 

REFLEC/REFRAC 
SEISMIC: 

"* display / analysis 
"* interpretation 
"* mapping 
"* merge with grav/mag 

GEOPHYSICAL 
LOG INTERP: 
"* display / analysis 
"* interpretation 
"* correlation 
"* mapping 

GRAVITY/ 
MAGNETICS: 
"* display 
"* mapping 
"* overlay on 

surface geol 
"* merge with seismic

HYDROLOGY 
"* data display 
"* mapping 
"* merge w/other 

data sets 

GEOCHEMISTRY 
"* data display 
"* mapping 
"* merge w/other 

data sets



PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? (cont.) 
Please consider needs for FYs 91-95.  

ACTIVI COMPUTIN APPLICATION FREOUENCEY QUE 
- PC SOFTWARE NU- NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC) 

------------------------------------ a--------------------------------
--------------------------------------- a----------------------------

VISUALIZATION: _ _ __ _ _ _ _ 

"* interactive graphics 
"* three-dimensional graphics 
"* geometric rendering 
"* volume rendering 
"* 3D geometric models 

- solid 
- wire frame (mesh)

MODELLING: 
* geohydrologic flow 
* transport 

- geochemical 
- heat 

* geological structure 
- 2D and 3D geometric 
- kinematic 
- dynamics / deformation mechanics 

* geophysical 
- geomagnetic 
- gravity 

* chemical / molecular 
* meteorological 

- precipitation 
- weather patterns 
- global circulation

APPLICATION 
DEVELOPMENT: 
"* ARTIFICIAL INTELLIGENCE 
"* EXPERT SYSTEMS

�z�z 
z 

AZ�



PART TWO -- INVENTORY 

Please circle the appropriate response or provide the requested information.  

1. Do you have a personal computer (PC) in your office? 6eNo 

2. What type and model? __ 

3. If the answer to (1.) is 'No', is a PC available for your use at 
another location? Yes No. If 'Yes', where? 

4. Do you consider this location convenient? Yes No 

5. Please answer the following questions about the PC system in your or 
available for your use: 

What size RAM (system memory)? Mb.  
Does it have a floppy disk (diskette) drive? Yes No. How many? 
What size? 1.0Mb 2.0Mb 
Does it have a hard disk drivey5 No. What size? 0-9CP Mb.  

Does it have a math (floating point) coprocessor? 6eNo.  
What type of coprocessor? 

Is it linked t p a mainframe?(4eNo. What mainframe(s)? 

Is it on a Local Area Network (LAN)? Yes 

Does it have an Ethernet card? Yes 

Can you access the CNWRA Program Architecture Support System (PASS)? 
Yesdý 

What model of monitor do you have? _ _ _ _ _ _ _ _ _ 

Is the monitor color or monochrome? 44 e/•W/v!5 

Do you have a printer? No. What model? 
Do you have a m m No. What model? 

Internal Eteat baud (data trans rate? • 

Do you have a pass word and user identification on either the NR -, 
or a Southwest Research Inst. mainframe? 

6. What applications software is currently installed on your P 
6. 'hat 

zo-

IIj



PART IVO -- INVENTORY (cont.) 

7. Do you have access to a minicomputer workstation with 3-dimensional 
graphics capability? Yesd iaý model? 
Do you consider the location convenient? Yes No 

8. Do you have access to a plotter? Yeslo• 
What model? 
Is the location convenient? Yes No

9. Do you have access to a digitizing 
What model? 
What computer is it attached to 
What application do you use it witf

Yes

L?



SURVEY OF TECHNICAL COMPUTING REQUIRMENTS 
GEOLOGIC SETTING PROGRAM ELEMENT 

CENTER FOR NUCLEAR WASTE REGULATORY ANALYSIS 
SOUTHWEST RESEARCH INSTITUTE

RESPONDENTS NAME: #hlc hEL _LiCcKFoo_ _ 

.30 I/Z',IA- & 57A fj
TELEPHONE:

PROFESSIONAL DISCIPLINE(S): SgEIr, c I gi7"/a c one fifvSls7 

.. oo. •....... ....... ..... ..... ......o ~.e.* e o.o.. o.. ...... oe. .. • .... .. •.. ..  

PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? 
Please consider needs for FYs 91-95.  

ACTIVIY COMPUTING ILER APPLICATION,* FREUENCEY O2 UE 
-PC SOFTWARE NU - NOT USED 
* WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (HF) OF - OFTEN 
- SUPERCOMP (SC)

WORD PROCESSING: SPC/,AAJ Jot.0)Pm'FecT

DATA BASE ACCESS 
AND MANAGEMENT: P/ A 
* relational DBMS 
* access to SEPDB 
* DOE/NNWSI RIDB (Reference Info.  
* USGS (US Geological Survey) 
* NOAA (Nat. Oceanic Atm. Admin) 
* NIST (Nat. Instit. Std & Tech)

PROJECT 
MANAGEMENT: 
* AS

Data Base)

cc 

45C

pe /L &J

PROGRAM ARCH.  
SUPPORT SYSTEM: " /&-*A, 
* Sys. Reg. Analysis

SPREADSHEETS: . PC/1-AAJ

OF

4PT0Ls

BUSINESS REPORTS/ 
GRAPHICS: P4 
"* flow charts 
"* organizational charts 
"* scheduling 
"* other charts 
"* data graphs

"F

*After A.%rk%-tS thesa av0Iv&%s~s o"k~' thlst.E~j' 

T Jtce/s It &j Lwe Djic aC1 e,.fIMISCd firj~IP~i@Lr 

C&%F&-,tu,. . V14-afeve,- cos utvr-,6 t4l da mcksqre tiqe 
• .A.. t0' e•,ls-belt V 0,-I., ee Cie" en.s.lL, is +,.%* wt*4 4.,e.

DRAFT



ýIj 11ArlI 
PART ONE -- REQUIRED tOMPUTING CAPABILITIES: Vhat do you need to do? (cont.) 

Please consider needs for FYs 90-95.  

ACTIVIT COMPUTING TIER ATI FREOUENC-EY O S 

- PC S NU - NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC)

COMMUNICATION/ 
EMULATION: 
"* USNRC E-mail 
"* CNWRA E-mail 
"* USNRC-CNWRA E-mail 
"* national network E-mail 
"* PC Emulation of mainframe 

terminal: 
- IBM 3270 
- tgraf tektronix (VAX) 
- etc.  

DISTRIBUTED 
COMPUTING / 
NETWORK OPS: 
"* ethernet 
"* tcp/ip 
"* modem 
"* local area network (lan) 

PLOTTING/HARD
COPY: 
"* dot-matrix 
"* color 
"* thermal 
"* pen-plotting 
* raster 
* digital-analog film 

recording 
* video recording 

DIGITIZATION: 
* contour maps 

- digitizing tablet 
or table 

- contour to grid 
conversion 

- scanning 
"* photographic imagery 
"* video imagery

oF 

OF

ort/or 

oc.  

All) 

OF 

0LI a()o 
My•/O

0�
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PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? (cont.) 

Please consider needs for FYs 91-95.  

ACTIVITY COMPUTING IR APPLICATION FREQUENCEY USE 
- PC SOFTWARE NU - NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC) 

---------------------------------------------------------------.......  
.-.-.-...-.--..--..----.-.-.. -.-.. -a-.... .. -.. -.... .......... ..........

STATISTICS/ 
DATA ANALYSIS: 
"* general stat analysis 
"* time series analysis 
"* spatial distribution 

analysis 
"* orientation data 

- fractures 
- faults 
- stress fields 
- etc.  

MAPPING/ 
CARTOGRAPHY: 
"* contouring 
"* import digital elev. data 
"* import other digital data 
"* base maps 
"* perspective display 
"* well and core hole 

locations 
"* surface facilities 
"* subsurface structure

GEOLOGIC CROSS 
SECTIONS: 
"* section construction 
"* section display 
"* section analysis (balancing, etc.) 

GEOGRAPHIC INFO.  
SYSTEMS:

OF 

aF 
C. 16 #C

cc/cF 

nr'la F 
oF 
OF 

0C 

0C 

oe 
or 

CF

COMPUTER AIDED 
DRAFTING AND 
DESIGN:



PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? (cont.) 
Please consider needs for I•s 91-95.

COMPUTING 
- PC NEQU-NOT 2E U 

NU - NOT USED
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC) 

.... .... ..... ...mm oo m... .. . .. ...o. ................ m ~ •.e a . ....... ..mo .... m...

DIGITAL IMAGE 
PROCESSING/ 
ANALYSIS: 
"* landsat 
"* digital photo imagery 
"* petrographic image 

analysis 
"* scanned bore hole imagery 

- bore hole televiewer 
- formation micro-scanner 

REFLEC/REFRAC 
SEISMIC: 

"* display / analysis 
"* interpretation 
"* mapping 
"* merge with grav/mag 

GEOPHYSICAL 
LOG INTERP: 
"* display / analysis 
"* interpretation 
"* correlation 
"* mapping

0&/^9~ 
f~ o F 

#JV 
Alt)

O0 6 

Oc 

0C,0, 
Q IO

GRAVITY/ 
MAGNETICS: 
"* display 
"* mapping 
"* overlay on 

surface geol 
"* merge with seismic 

HYDROLOGY 
"* data display 
"* mapping 
"* merge w/other 

data sets

GEOCHEMISTRY 
"* data display 
"* mapping 
"* merge w/other 

data sets

Aft v 

lid 

itI

APPLICATION 
SOFTWARE,



/u//'4r/Ir 
PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? (cont.) 

Please consider needs for FYs 91-95.

COMPUTING IER 
- PC

AppLICATION 
SOFTWARE

FREOUENCEY QOFEM 
NU - NOT USED

- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC) 

..... om.m.........................................mmomoml.oo.mmml...........

VISUALIZATION: 
"* interactive graphics 
"* three-dimensional graphics 
"* geometric rendering 
"* volume rendering 
"* 3D geometric models 

- solid 
- wire frame (mesh)

MODELLING: 
* geohydrologic flow 
* transport 

- geochemical 
- heat 

* geological structure 
- 2D and 3D geometric 
- kinematic 
- dynamics / deformation mechanics 

"* geophysical 
- geomagnetic 
- gravity 

"* chemical / molecular 
"* meteorological 

- precipitation 
- weather patterns 
- global circulation

oc: 

o •/

OJF

0a 
bt"

APPLICATION 
DEVELOPMENT: 
"* ARTIFICIAL INTELLIGENCE 
"* EXPERT SYSTEMS

ACTIVIT



S~DRAFT 

PART TWO -- INVENTORY 

Please circle the appropriate response or provide the requested information.  

1. Do you have a personal computer (PC) in your office? E SNo 

S What type andemodel? IBM Ae. X7 g l .186 

-> 3. If the answer to (1.) is 'No', is a PC available for your use at 
another location? Yes No. If 'Yes', where? A.  

4. Do you consider this location convenient? JV1/ Yes No 

0984,c 
5. Please answer the following questions about the PC system in your or 

available for your use: 

What size RAM (system memory)? .04 110 Mb.  

Does it have a floppy disk (diskette) drive? U No. How many? I 
What size? 1.0Mb X 2.0Mb 
Does it have a hard disk drive? Q No. What size? ZO Mb.  

Does it have a math (floating point) coprocessor? Yes( 
What type of coprocessor? ____ 

Is it linked to a mainframe? ( No. What mainframe(s)? . el/,/44 vf 

Is it on a Local Area Network (LAN)? Yess 

Does it have an Ethernet card? YesO 

O~ Can you access the CNWA Program Architecture Support System (PASS?
5... esNo 

What model of monitor do you have? IjC- 17M COLOet ISk* 

Is the monitor color or monochrome? cd4Oit

Do you have a printer? Q No. What model? fP5ypJ) Fr-X296 

Do you have j4.maA , GJ No. What model? AT a•,i•n."TH 
Internal or erna What baud (data trans rate? aTo a'w 

[ oyou have a pass word and user identification on either the NRC 
: or a Southwest Research Inst. mainframe? No 

6. What applications software is currently installed on your PC? 

186SIC DBAIE W fLPt j 6ReAE.1tLS~cA~~ 
Sm~kj-gpmFootArAjo



PART TVO - - INVENTORýa,'cont.-) II Al-ff 
7. Do you have access to a minicomputer workstation with 3-dimensional 

graphics capability? cY No. What model? I/M 31741 
Do you consider the location convenient? QYe'g'No 

8. Do you have access to a plotter? Oes)No 
What model? IBM 61ft 
Is the location convenient? No 

9. Do you have access to a digitizing table? Yes(• 
What model? 4)4/.  
What computer is it attached to WA/A 
What application do you use it with? ___/_



SURVEY OF TECHNICAL COMPUTING REQUIRMENTS 
GEOLOGIC SETTING PROGRAM ELEMENT 

CENTER FOR NUCLEAR WASTE REGULATORY ANALYSIS 
SOUTHWEST RESEARCH INSTITUTE

RESPONDENA NAME: &4sA IA/d.J&A

TELEPHONE: 2- 1( -6 

PROFESSIONAL DISCIPLINE(S): f -c*&r* P•ff' 51cs 

PART ONE -- REQUIRED COMPUTING CAPABILITIES: at do you nee to do? 
Please consider needs for FYs 91-95.  

ACTIVITY COMPUTIN TIER 
- PC SOFTWARE 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC)

WORD PROCESSING:

DATA BASE ACCESS 
AND MANAGEMENT: 
"* relational DBMS 
"* access to SEPDB 
"* DOE/NNWSI RIDB (Reference Info.  
"* USGS (US Geological Survey) 
"* NOAA (Nat. Oceanic Atm. Admin) 
"* NIST (Nat. Instit. Std & Tech) 

PROJECT 
MANAGEMENT: 
* AS 

PROGRAM ARCH.  
SUPPORT SYSTEM: 
* Sys. Reg. Analysis 

SPREADSHEETS:

BUSINESS REPORTS/ 
GRAPHICS: f€ 
"* flow charts 
"* organizational charts 
"* scheduling 
"* other charts 
"* data graphs

OT-# I*, 
0e v~rrttA ~ 

j4-gv*r/F4 4£TrM

_pc^.AF

Wou. Ppiwax-r

Data Base)

0"V#0

DRAFT

0C

oF



l~ Lur.r I PART ONE -- REQUIRED UTING CAPABILITIES: What do you need to do? (cont.) 
Please consider needs for FYs 90-95.  

ACTIVITY COMPUTING TIER ATI FREOUENCEYO S 
- PC SOFTWARE NU - NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME ,MF) OF - OFTEN 
- SUPERCOMP (SC)

COMMUNICATION/ 
EMULATION: 
"* USNRC E-mail 
"* CNWRA E-mail 
"* USNRC-CNWRA E-mail 
"* national network E-mail 
"* PC Emulation of mainframe 

terminal: 
- IBM 3270 
- tgraf tektronix (VAX) 
- etc.  

DISTRIBUTED 
COMPUTING / 
NETWORK OPS: 
"* ethernet 
"* tcp/ip 
"* modem 
"* local area network (lan) 

PLOTTING/HARD 
COPY: 
"* dot-matrix 
"* color 
"* thermal 
"* pen-plotting 
* raster 
* digital-analog film 

recording 
* video recording 

DIGITIZATION: 
* contour maps 

- digitizing tablet 
or table 

- contour to grid 
conversion 

- scanning 
"* photographic imagery 
"* video imagery



PART ONE -- REQUIREDSMHPUTING CAPABILITIES: What doýyýu need to do? (cont.) 
Please consider needs for FYs 91-95.

ACTIVITY COMPUTIN E APPLICATION REQUEU QE M 
-PC SOFTWARE NU - NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC)

STATISTICS/ 
DATA ANALYSIS: 
"* general stat analysis 
"* time series analysis 
"* spatial distribution 

analysis 
"* orientation data 

- fractures 
- faults 
- stress fields 
- etc.  

MAPPING/ 
CARTOGRAPHY: 
"* contouring 
"* import digital elev. data 
"* import other digital data 
"* base maps 
"* perspective display 
"* well and core hole 

locations 
"* surface facilities 
"* subsurface structure

GEOLOGIC CROSS 
SECTIONS: 
"* section construction 
"* section display 
"* section analysis (balancing, etc.)

GEOGRAPHIC INFO.  
SYSTEMS: 

COMPUTER AIDED 
DRAFTING AND 
DESIGN:



Ln/. 1" / 
FART ONE -- REQUIRED OMPUTING CAPABILITIES: What do you need to do? (cont.) Please consider needs for FYs 91-95.  

ACTIVIT COMPUTING TIRAPPLICATION FREOUENCEYOF2E 

- PC SOFTWARE NU- NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC)

DIGITAL IMAGE 
PROCESSING/ 
ANALYSIS: 
"* landsat 
"* digital photo imagery 
"* petrographic image 

analysis 
"* scanned bore hole imagery 

- bore hole televiewer 
- formation micro-scanner 

REFLEC/REFRAC 
SEISMIC: 

"* display / analysis 
"* interpretation 
"* mapping 
"* merge with grav/mag

GEOPHYS ICAL 
LOG INTERP: 
"* display / analysis 
"* interpretation 
"* correlation 
"* mapping 

GRAVITY/ 
MAGNETICS: 
"* display 
"* mapping 
"* overlay on 

surface geol 
"* merge with seismic

HYDROLOGY 
"* data display 
"* mapping 
"* merge v/other 

data sets 

GEOCHEMISTRY 
"* data display 
"* mapping 
"* merge v/other 

data sets



U, IllI 

PART ONE -- REQUIREDýýHPUTING CAPABILITIES: What do you need to do? (cont.) 
Please consider needs for FYs 91-95.  

ACTIVITY COMPUTING TIER APPLICATION FREOUENCEY USE 
- PC SOF'IME NU- NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC) 

VISUALIZATION: 
"* interactive graphics 
"* three-dimensional graphics 
"* geometric rendering 
"* volume rendering 
"* 3D geometric models 

- solid 
- wire frame (mesh) 

MODELLING: 
* geohydrologic flow 
* transport 

- geochemical 
- heat 

* geological structure 

- 2D and 3D geometric 
- kinematic 
- dynamics / deformation mechanics 

"* geophysical 

- geomagnetic 
- gravity 

"* chemical / molecular 
"* meteorological 

- precipitation 
- weather patterns 
- global circulation 

APPLICATION 
DEVELOPMENT: 
"* ARTIFICIAL INTELLIGENCE 
"* EXPERT SYSTEMS



PART TWO -- INVENTORYAFT 

Please circle the appropriate response or provide the requested information.  

S 1. Do you have a personal computer (PC) in your office? (ý) No 

What type and model? ~ P ip- ~~ ___ 

3. If the answer to (1.) is 'No', is a PC available for your use at 
another location? Yes No. If 'Yes', where? 

4. Do you consider this location convenient? Yes No 

5. Please answer the following questions about the PC system in your or 
available for your use: 

What size RAM (system memory)? ],*AFiA1O - P&e*.y S-aA'6 
Does it have a floppy disk (diskette) drive? ( No. How many? .  
What size? - In qt1 2.0Mb 
Does it have a hard disk drive? 6& No. What size?- Mb.  

Does it have a math (floating point) coprocessor? Yes 
what type of coprocessor? 

Is it linked to a mainframe? ?Yes No. What mainframe(s)? 

Is it on a Local Area Network (LAN)? Yes No 

Does it have an Ethernet card? Yes No 

Can you access the CNWRA Program Architecture Support System (PASS)? 
E Yes No 

What model of monitor do you have? T614 *f'?Z Cdt--.  

Is the monitor );jjor monochrome? 

Do you have a printer? • No. What model? 9PS4" F= -/'05V 

Do you have a modem? YeUG What model? 
Internal or External? What baud (data trans rate? 

D• o you have a-pass word and user identification on either the NR9-I 

or a Southwest Research Inst. mainframe? (Ye No 

6. What applications software is currently installed on your PC? 

~LP5POA !y-tE ' S&4$IC._, 0"f7-$-'-L,4 i9 5#P3706(~11AI
Y f



NO ctDRAFT 
PART TWO -- INVENTORY (cont.) 

7. Do you have access to a mipkcomputer workstation with 3-dimensional 
graphics capability? YesN(. What model? 
Do you consider the location convenient? Yes No 

8. Do you have access to a plotter? Yesn 
What model? 
Is the location convenient? Yes No 

9. Do you have access to a digitizing table? Ye.( 
What model? 
What computer is it attached to 
What application do you use it with?



SURVEY OF TECHNICAL COMPUTING REQUIRMENTS 
GEOLOGIC SETTING PROGRAM ELEMENT 

CENTER FOR NUCLEAR WASTE REGULATORY ANALYSIS 
SOUTHWEST RESEARCH INSTITUTE

DRAFT
RESPONDENTS NAME:

TELEPHONE: 4f9 21- 0 I'b(v~

PROFESSIONAL DISCIPLINE(S):

PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? 
Please consider needs for FYs 91-95.

COMPUTING TIE 
- PC

APPLTCATION 
.SOFTWARE

FREQUENCEY QF = 
NU - NOT USED

- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN - SUPE, COMP • (C) , L , 

S............ .-... a-• J..• .-..•......a ...... L. ......................... a.......a....

WORD PROCESSING: vchi!-N
DATA BASE ACCESS / 
AN-D-MANAGCEMENTL f'c-/.mU /IhF 

c*~~ r1 nal DBMS j 
ss to DB 

Si.E/NSL RIDB (Reference Info. I •* USG• (UT el~a uvy 

* NOAA (Nat. Oceanic Atm. AdmLn) 
* NIST (Nat. Instit. Std & Tech)

PROJECT 
MANAGEMENT: 
* AS

Eata Base) 
Pc - Ati ti 

1ý- -a

1PL/LA)J

PROGRAM ARCH.  
SUPPORT SYSTEM: _ 

* Sys. Reg. Analysis

SPREADSHEETS: IP L AN

BUSINESS REPORTS/ 
GRAPHICS: I 
"* flow charts 
"* organizational charts 
"* scheduling 
"* other charts 
"* data graphs

kor.-y kA ¢-v,4Ik

* AA P~e + - e~se Luc ji r5AsF-LT( Cd,,.6

OC-

oF

c ri Ink
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PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? (cont.) 

Please consider needs for FYs 90-95.  

ACTIVITY P E LI•ATEIO USE 
- PC S NU - NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC) 

.. •m~... .. .. .. .. . ... .. ~~~m m o m... .. . .. . .. . .. . . ....mm m m m ~.m m m m....... ......

COMMUNICATION/ L 
EKUIATION: 

"* USNRC E-mail 
"* CNWRA E-mail 

* national network E-mail (-L* •-u~atlon of ýmain~fram 

terminal: 
- IBM 3270 

gl•raf tektronix(VX 

-et~c.  

DISTRIBUTED 
COMPUTING / 
NETWORK OPS: PC._/Q5 
"* ethernet 
"* tcp/ip 
"* modem 

<* looa&l are~anet~ocr 

PLOTTING/HARD
COPY: 
"* dot-matrix 
"* color 

en- lottin 
* raster 
* digital-analog film 

recording 
* video recording

DIGITIZATION: -VL../Lo 
cot•our maps 

Sor table 

- s ann: •--" ' 

"* jEotoraphic imagery 
"* video imagery

6

kbd� d��ay�SrI 
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PART ONE -- 3EQUIREDKOHPUTING CAPABILITIES: mhat do you need to do? (cont.) 
Please consider needs for FYs 91-95.  

ACTIVITY COMPUTING AIEP LICAION FROUCEY QE .S 
- PC SOFTWARE NU - NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC)

STATISTICS/ 
DATAULXZ4 ?,/) -e gene r ýal-sat ,.alyj,•--: 
*time series analysis 

17-spatial dis tributRl-E -..  
analysis 

* ojrnýat4ndata 17 

ratures C 

stress fields 
- etc.

SC~

a'-

MAPPING/ P ^ 

C~iEE i~gital elev. da, 
port ater ta ata 

N-base maps 
rsetive display 

.. locat ions ._ ---
*sur ac¢•.q 

ew(-subsurface structure 

GEOLOGIC CROSS 
SECTIONS: ?_A ___ 
"* section construction 
"* section display 
"* section analysis (balancing, etc.) 

GEOGRAPHIC INFO.  
SYSTEMS: us/_ __ __-_ 

COMPUTER AIDED 
DRAFTING AND 
DESIGN: _______ 

................. .

o0P

/1 (.,

-A(bCC IAATI

9 
A

Qc-) 5 a frSd -cJJ oykt4 dt-3p(-*is

IkS L� �C. Thug- �L.ft L�AL� �7e-�.� 4J4� �L �

C.2)
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PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? (cont.) 
Please consider needs for FYs 91-95.

ACTIVITY COMPUTINGIE R 
- PC

REQ1UENC QE MU 
NU - NOT USED

- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC)

DIGITAL IMAGE 
PROCESS ING/ 
ANALYSIS: L-/(A) 5 
"* landsat 
"* digital photo imagery 
"* petrographic image 

analysis 
"* scanned bore hole imagery 

- bore hole televiewer 
- formation mLcro-scanner 

REFLEC/REFRAC 
SEISMIC: 

"* display / analysis 
"* interpretation 
"* mapping 
"* merge with grav/mag 

GEOPHYSICAL 
LOG INTERP: VOW$_ 
"* display / analysis 
"* interpretation 
"* correlation 
"* mapping 

GRAVITY/ 
MAGNETICS: 
"* display 
"* mapping 
"* overlay on 

surface geol 
"* merge with seismic

HYDROLOGY 
"* data display 
"* mapping 
"* merge v/other 

data sets 

GEOCHEMISTRY 
"* data display 
"* mapping 
"* merge v/other 

data sets

. fL.LoS

eL.1L44

62) 0c.-

0F--

0 C.

SOFTWARE



klý /lif 'l Ier 
PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? (cont.) 

Please consider needs for FYs 91-95.

COMPUTING IER 
- PC

APPLICATION 
SOFTW-ARE

FREOUENCEY QE = 
NU - NOT USED

- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC) 

----------------------------------------------------------------......

(•interactive grasib.i 

I three-dimensional graphic 
lume rende/rn 

* 3D geometric models 
- solid 
- wire frame (mesh)

MODELLING: __ _ __ _ _ 
* geohydrologic flow 
* transport 

- geochemical 
- heat 

* geological structure 
- 2D and 3D geometric 
- kinematic 
- dynamics / deformation mechanics 

"* geophysical 
- geomagnetic 
- gravity 

"* chemical / molecular 
"* meteorological 

- precipitation 
- weather patterns 
- global circulation

aCý 

tj%

APPLICATION 
DEVELOPMENT: 
"* ARTIFICIAL INTELLIGENCE 
"* EXPERT SYSTEMS



PART TWO -- INVENTORYDRAFT 

Please circle the appropriate response or provide the requested information.  

ý71. Do you have a personal computer (PC) in your office? NO 

~~ What type and model? C-6o('M 2sz 

S> 3. If the answer to (1.) is 'No', is a PC available for your use at 
another location? Yes No. If 'Yes', where? 

4. Do you consider this location convenient? Yes No 

5. Please answer the following questions about the PC system in your, or 

available for your use: 

What size RAM (system memory)? AWMS*ý I.Mb.  
Does it have a floppy disk (diskette) drive? e No. Ho many?___ 
What size? l.0Mb 2.0Mb ).'I 1\ 
Does it have a hard disk drive? ,No. What size? 1(n* ml Mb.  

Does it have a math (floating point) coprocessor? L' No.  
What type of coprocessor? U ( 

Is it Inked to a mainframe? e No. What mainframe(s)? AR mu.s._ 

Is it on a Local Area Network (LAN)? Yes 

Does it have an Ethernet card? Yes 

Can you access the CNWRA Program Architecture Support System (PASS)? 
3....Yes • 

What model of monitor do you have? (-AL~&-A 0C.A 
Is the monitor color or monochrome? _ __ _ __" 

Do you have a printer? ( No. What model? "LA4SiZM '5 S- E7 

Do you have a mA em? 0 No. What model? 96&VE 
Internal or e What baud (data trans ratleT A, 

[Do you have a pass word and user identification on either the NRC r 

r a Southwest Research Inst. mainframe? Yes(Noj) 

6. What applications software is currently installed on your PC?



Uf/4A /PART TWO -- INVENTOKi-iaont.)
000

7. Do you have access to minicomputer workstation with 3-dimensional 
graphics capability? 6e• No. 'What model? K; 
Do you consider the location convenient? 

8. Do you have access to a plotter? 0 

What model? , J• g L.  
Is the location convenient? Yes

9. Do you have access to a digitizl 
What model? 
What computer is it attached to 
What application do you use it i;ith?

Yes



SURVEY OF TECHNICAL COMPUTING REQUIRMENTS 
GEOLOGIC SETTING PROGRAM ELEMENT 

CENTER FOR NUCLEAR WASTE REGULATORY ANALYSIS 
SOUTHWEST RESEARCH INSTITUTE

RESPONDENTS NAME: 

TELEPHONE: 30l- '?g- 0-rW
PROFESSIONAL DISCIPLINE(S): o� is-r

PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? 
Please consider needs for FYs 91-95.  

ACTIVI COMPUTING TIER ALICIOR FEQUENCEY USE 
-PC SOFTAE NU- NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
. SUPERCOMP (SC)

WORD PROCESSING:

DATA BASE ACCESS 
AND MANAGEMENT: 
"* relational DBMS 
"* access to SEPDB 
"* DOE/NNWSI RIDB (Reference Info. Data Base) 
"* USGS (US Geological Survey) 
"* NOAA (Nat. Oceanic Atm. Admin) 
"* NIST (Nat. Instit. Std & Tech) 

PROJECT 
MANAGEMENT: S 4 
* AS

PROGRAM ARCH.  
SUPPORT SYSTEM: - PC.  
* Sys. Reg. Analysis

SPREADSHEETS:

BUSINESS REPORTS/ 
GRAPHICS: FC 
"* flow charts 
"* organizational charts 
"* scheduling 
"* other charts 
"* data graphs

DRAFT

lL)owsm.0I-4(& OF 

AMl 

Juo 
IA,

0Cc-

cc.  
AlVJ 

0Cc
0OA

n



R OLI/IA' 
PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? (cont.) Please consider needs for FYs 90-95.  

ACTIVIT COMPUTING TIER APPLCATII REQUEUEY 
- PC SOFTWAE NU- NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC) 

°.o°..o...........................oooooooo.ooQ..ooo....•.~~oo.oo.oo.o.o....o 
----------------------------------------------------------------......

COMMUNICATION/ 
EKULATIo: PCO 
"* USNRC E-mail 
"* CNWRA E-mail 
"* USNRC-CNWRA E-mail 
"* national network E-mail 
"* PC Emulation of mainframe 

terminal: 

- tg ektronLx (VAX) 
- etc.

DISTRIBUTED 
COMPUTING / 
NETWORK OPS: 
" ethernet 
" tcp/ip 
"* modem 
"* local area

MU

Wigs"

PLOTTING/HARD
COPY: toC_ 
"* dot-matrix 
"* color 
"* thermal CL&Vc4) 
"* pen-plotting 
* raster 1., 
* digital-analog film 

recording 
* video recording

OF 

0C 

"0C 
.A)L 

APW 
NV 

Cc.  

oc

AN

DIGITIZATION: 
* contour maps 

- digitizing tablet 
or table 

- contour to grid 
conversion 

- scanning 
"* photographic imagery 
"* video imagery



PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? (cont.) 
Please consider needs for FYs 91-95.  

ATVT COMPUTING APPLICATION FROF USC 

- PC SOFTWAE NU - NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC) 

..... m~... .. .. .. .. .. .. .. .. .. ......mm m m mm m m m m........... ......... .........

STATISTICS/ 
DATA ANALYSIS: PC 
"* general stat analysis 
"* time series analysis 
"* spatial distribution 

analysis 
"* orientation data 

- fractures 
- faults 
- stress fields 
- etc.  

KAPPING/ 
CARTOGRAPHY: 
"* contouring 
"* import digital elev. data 
"* import other digital data 
"* base maps 
"* perspective display 
"* well and core hole 

locations 
"* surface facilities 
"* subsurface structure

"0C 

oC 

op 

Oev 

nevGEOLOGIC CROSS 
SECTIONS: 
"* section construction 
"* section display 
"* section analysis (balancing, etc.)

GEOGRAPHIC INFO.  
SYSTEMS: 

COMPUTER AIDED 
DRAFTING AND 
DESIGN:



i -U11114" I 
PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? (cont.) 

Please consider needs for FYs 91-95.  

ACTIVIT COMPUTINGTR APPLICATION FREOUEKC EYO MS 
-PC SOFIWE NU - NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC)

DIGITAL IMAGE 
PROCESSING/ 
ANALYSIS: 
"* landsat 
"* digital photo imagery 
"* petrographic image 

analysis 
"* scanned bore hole imagery 

- bore hole televiewer 
- formation micro-scanner 

REFLEC/REFRAC 
SEISMIC: 

"* display / analysis 
"* interpretation 
"* mapping 
"* merge with grav/mag 

GEOPHYSICAL 
LOG INTERP: 
"* display / analysis 
"* interpretation 
"* correlation 
"* mapping

InL

&V 

6C 0c 
6C.  

"C

AJ( 

OF 

&4

GRAVITY/ 
MAGNETICS: 
"* display 
"* mapping 
"* overlay on 

surface geol 
* merge with seismic 

HYDROLOGY 
"* data display 
"* mapping 
"* merge v/other 

data sets 

GEOCHEMISTRY 
"* data display 
"* mapping 
"* merge v/other 

data sets



U ýUf'ej/"ri 
PART ONE -- REQUIRED COMPUTING CAPABILITIES:- What do you need to do? (cont.) 

Please consider needs for FYs 91-95.

ACTIVITY COMPUT APPLICATION FREQUENCEY 2E 
- PC SOFTWE NU- NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF.- OFTEN 
. SUPERCOMP (SC) 

VISUALIZATION: cc 
"* interactive graphics -- C
"* three-dimensional graphics 
"* geometric rendering 
"* volume rendering 
"* 3D geometric models 

- solid 
- wire frame (mesh)

MODELLING: _______.  

* geohydrologic flow 
* transport 

- geochemical 
- heat 

* geological structure 
- 2D and 3D geometric 
- kinematic 
- dynamics / deformation mechanics 

"* geophysical 
- geomagnetic 
- gravity 

"* chemical / molecular 
"* meteorological 

- precipitation 
- weather patterns 
- global circulation

APPLICATION 
DEVELOPMENT: 
"* ARTIFICIAL INTELLIGENCE 
"* EXPERT SYSTEMS

0EC

AN,)

/10



PART TVO -- INVENTORY DRAFT 
Please circle the appropriate response or provide the requested information.  

1. Do you have a personal computer (PC) in your office? D No 

Sv. ,hat type ad model? .;re/* ls/o e ,0E' do z6 V•) 
~- Z"3. If the answer to (1.) is 'No', is a PC available for your use at 

"another location? Yes No. If 'Yes', where? 

4. Do you consider this location convenient? Yes No 

5. Please answer the following questions about the PC system in your,or 
available for your use: 

What size RAM (system memory)? MZeX Nb.  

Does it have a floppy disk (diskette) drive? Qj No. How many?Q6 _ 
What size? 1.0Mb 2.OMb /A y'/b 
Does it have a hard disk drive? ( No. What size? deO Kb.  

Does it have a math (floating point) coprocessor? Yes 
What type of coprocessor? 

sYes aNo. What mainframe(s)? 
Is it inke/o a mainframe? n 

Is it on a Local Area Network (LAN)? Yes@ 

Does it have an Ethernet card? Yes(fy 

0 j UCan you access the CNWRA Program Architecture Support System (PASS)? 

What model of monitor do you have? :Z-46) 01/~ ~ 4c /AWA 

Is the monitor color or monochrome? CeA,,.  

Do you have a printer? G No. What model? S' PXVOS.O 

Do y ou h av e a m odem ? _ _ _ _ _ _ __model? I A M -A - d 7 b &A C C O L "W..  

Internal or External? What baud (data trans rate? V6400- ^VAO/W 

[Do you have a pass word and user identification on either the NRC 

or a Southwest Research Inst. mainframe? 05 1W ceily - Yes 

6. What applications software is currently installed on your PC? 

A~ 8S0Ž d8IUWZ Xfew, CUP42S74' 0d IMu ' AS~ 6W.U1kA 5$W44^141) 

, •0•c Ao?~s i.*2*IZ h•flJ, U'e •, A •sI .e) ' •• • ••• 

O6F tF CAM."Nb ol,'mm-epa~ 
Ca"Pt '4WTr t;&* O Jd XViJA -if r ajf/ 

we~~4 sa ct-/4 ^14~ .'C4~/



PART TO -- IVNTOA-cont.) L h't/I t I 
7. Do you have access to a min=uomputer workstation with 3-dimensional 

graphics capability? Yes Q!- What mo'del?___ Svrni consider the location convenient? .Y~

I

7. f OA it C- ft .41 Ar 

70 AAe -, rrV,

8. Do you have access to a plotter? (CA 11p 79$'4 (EDNo 
What model?____ ___ 
"Is the location convenient? ; 2;m 

9. Do you have access to a digitizing table? YeS7!) 
What model? 
What computer is it attached to 
What application do you use it with? 

7-,#4 pe4rrts o4e 4-n-ewwt

1,C• .  

,rpJe,.se



StJVEY OF TECHNICAL COMPUTING REQ6RMENTS 
GEOLOGIC SETTING PROGRAM ELEMENT 

CENTER FOR NUCLEAR WASTE REGULATORY ANALYSIS 
SOUTHWEST RESEARCH INSTITUTE

RESPONDENTS NAME: 

TELEPHONE:
•M2 /)rSlbt,

PROFESSIONAL DISCIPLINE(S): re d 

PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? 
Please consider needs for FYs 91-95.  

ACTIVITY COMPUTING TIER APPLCATIO FREOUENCEY QE 
- PC SOFTWARE NU - NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC)

WORD PROCESSING: w,
DATA BASE ACCESS 
AND MANAGEMENT: 
"* relational DBMS 
"* access to SEPDB 
"* DOE/NNWSI RIDB (Reference Info.  
"* USGS (US Geological Survey) 
"* NOAA (Nat. Oceanic Atm. Admin) 
"* NIST (Nat. Instit. Std & Tech) 

PROJECT 
MANAGEMENT: 
* AS 

PROGRAM ARCH.  
SUPPORT SYSTEM: 
* Sys. Reg. Analysis 

SPREADSHEETS:

Data Base)

BUSINESS REPORTS/ 
GRAPHICS: 
"* flow charts 
"* organizational charts 
"* scheduling 
"* other charts 
"* data graphs

DRAFT

0f



SUllA, I 
PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? (cont.) 

Please consider needs for FYs 90-95.  

ATV COMPUTIMG APLIATO FREOUENC•YO S 
-PC SOFT E NU - NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC) 

.o.o°•°............................o...ommmm~om~~mmomo~o~o~om.m.o..oom......

COMUNICATION/ 
EMULATION: 
"* USNRC E-mail 
"* CNWRA E-mail 
"* USNRC-CNWRA E-mail 
"* national network-E-mail 
"* PC Emulation of mainframe 

terminal: 
- IBM 3270 
- tgraf tektronix (VAX) 
- etc.

DISTRIBUTED 
COMPUTING / 
NETWORK OPS: 
"* ethernet 
"* tcp/ip 
"* modem 
"* local area network (lan) 

PLOTTING/HARD
COPY: 
* dot-matrix 
* color 
* thermal 
* pen-plotting 
* raster 
* digital-analog film 

recording 
* video recording 

DIGITIZATION: 
* contour maps 

- digitizing tablet 
or table 

- contour to grid 
conversion 

- scanning 
"* photographic imagery 
"* video imagery

i9c, 
op C_



PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? (cont.) 
Please consider needs for FYs 91-95.

COMPUTING IE 
- PC 
- WORKSTATION (WS) 
- MAINFRAME (MF) 
- SUPERCOMP (SC)

APPLTCATION 
SOFTWARE

FREQUENZEX Q USE 
NU - NOT USED 
OC - OCCASIONAL 
OF - OFTEN

STATISTICS/ 
DATA ANALYSIS: 
"* general stat analysis 
"* time series analysis 
"* spatial distribution 

analysis 
"* orientation data 

- fractures 
- faults 
- stress fields 
- etc.  

MAPPING/ 
CARTOGRAPHY: PC - qf 
"* contouring 
"* import digital elev. data 
"* import other digital data 
"* base maps 
"* perspective display 
"* well and core hole 

locations 
"* surface facilities 
"* subsurface structure

GEOLOGIC CROSS 
SECTIONS: Re- -- &_ 
"* section construction 
"* section display 
"* section analysis (balancing, etc.)

GEOGRAPHIC INFO.  
SYSTEMS: 

COMPUTER AIDED 
DRAFTING AND 
DESIGN:

ACTIVIT



Llf '4r I 
PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? (cont.) 

Please consider needs for FYs 91-95.  

ACTIVITY COMPUrTING APPLICATION iREOUENCI 2E MS 
- PC SOFTIARE NU - NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC)

DIGITAL IMAGE 
PROCESSING/ 
ANALYSIS:Pt 
"* landsat 
"* digital photo imagery 
"* petrographic image 

analysis 
"* scanned bore hole imagery 

- bore hole televiewer 
- formation micro-scanner 

REFLEC/REFRAC 
SEISMIC: 

"* display / analysis 
"* interpretation 
"* mapping 
"* merge with grav/mag 

GEOPHYS ICAL 
LOG INTERP: 
"* display / analysis 
"* interpretation 
"* correlation 
"* mapping

GRAVITY/ 
MAGNETICS: 
"* display 
"* mapping 
"* overlay on 

surface geol 
"* merge with seismic

HYDROLOGY 
"* data display 
"* mapping 
"* merge v/other 

data sets 

GEOCHEMISTRY 
"* data display 
"* mapping 
"* merge v/other 

data sets



Ut ilt' I 
PART ONE -- REQUIREDYOMPUTING CAPABILITIES: What do you need to do? (cont.) 

Please consider needs for FYs 91-95.

ACTIVIT COMPUTING TIRAPPLICATION FREOUENCEYO QE= 
. PC SOFTME NU - NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC)

VISUALIZATION: 
"* interactive graphics 
"* three-dimensional graphics 
"* geometric rendering 
"* volume rendering 
"* 3D geometric models 

- solid 
- wire frame (mesh)

MODELLING: PC 
* geohydrologic flow 
* transport 

- geochemical 
- heat 

* geological structure 
- 2D and 3D geometric 
- kinematic 
- dynamics / deformation mechanics 

"* geophysical 
- geomagnetic 
- gravity 

"* chemical / molecular 
"* meteorological 

- precipitation 
. weather patterns 
- global circulation

APPLICATION 
DEVELOPMENT: 
"* ARTIFICIAL INTELLIGENCE 
"* EXPERT SYSTEMS



S~DRAFT PART TWO -- INVENTORY 

Please circle the appropriate response or provide the requested information.  

. 1 . Do you have a personal computer (PC) in your office? No 

What type and model? -.16'A1' toc x 7r 
3. If the answer to (1.) is 'No', is a PC available for your use at 

another location? Yes No. If 'Yes', where? 

4. Do you consider this location convenient? eNo 

5. Please answer the following questions about the PC system in your or 
available for your use: 

What size RAM (system memory)? 2 1Mb.  
Does it have a floppy disk (diskette) drive? 45P No. How many? t 
What size? 1.OMb 2.0Mb 
Does it have a hard disk drive?/Cy No. What size? . 2Q..Mb.  

Does it have a math (floating point) coprocessor? Ze W 
What type of coprocessor?_ _____ 

Is it linked to a mainframe? (ý No. What mainframe(s)?

Is it on a Local Area Network (IAN)? Yes&_ 

Does it have an Ethernet card? Ye•s 

0 Jr., Jan you access the CNWRA Program Architecture Support System (PASS)? I...I Yes No 

What model of monitor do you have? /12
Is the monitor color or monochrome? Mv1,g1 

Do you have a printer? YeNo. What model? 

Do you have a modem? .What model? /% A /' 
Internal or External• lvhat baud (data trans rate? 

[oyou have a psas word and user identification on either 
the NRCJ.I~ 

or a Southwest Research Inst. mainframe? o 

6. What applications software is currently installed on your PC? 

jY r 17 --
-J

1



PART TWO - - INVENTOR,_,cont.) LI/I/Il- IA 
7. Do you have access to a minicomputer workstation with 3-dimensional 

graphics capability? Yesu. What model? 
Do you consider the location convenient? Yes No 

8. Do you have access to a plotter? • No 
What model? 
Is the location convenient? Yes No 

9. Do you have access to a digitizing table? YeKL-• 
What model? 
What computer is it attached to 
What application do you use it with?

D)ýV- I



SURVEY OF TECHNICAL COMPUTING REQUILXENTS 
GEOLOGIC SETTING PROGRAM ELEF.EN•T 

CENTER FOR NUCLEAR WASTE REGULATORY ANALYSIS 
SOUTHWEST RESEARCH INSTITUTE

RESPONDENTS NAME: .  

TELEPHONE: 

PROFESSIONAL DISCIPLINE(S):

- - .- ,., .-

#1 .*� -- _

PART ONE -- REQUIRED COXMINO CAPABILITIES: What do you need to do? 
Please consider needs for FYs 91-95.  

-PC SOFTW NU- NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
-MAINFRAME (F) OF - OFTEN 
- SUPERCOMP (SC) 

-----------------------------------------------------.............. a-------
------------------------------------------------.. a ...... so-------...

WORD PROCESSING:

DATA LALSE ACCESS 
AYD MANAGEMENT: 
* relational DBMS 
* access to SEPDB 
* DOE/NNWSI RIDB (Reference Info.  
* USGS (US Geological Survey) 
* NOAA (Nat. Oceanic Atm. Admin) 
* NIST (Nat. Instit. Std & Tech) 

PROJECT 
MANAGEMENT: 
*AS 

PROGRAM ARCH.  
SUPPORT SYSTEM: 
* Sys. Reg. Analysis 

SPREADSHEETS:

BUSINESS REPORTS/ 
GRAPHICS: 
"* flow charts 
"* organizational charts 
"* scheduling 
"* other charts 
"* data graphs

Data Base)

AAL-

/A'.�j�4�:;� 0 '-9

n 
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FART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? (cont.) 
Please consider needs for FYs 90-95.

ACTIVITY COM PU1TINGI1 APPLICATION MU QE 201 
- PC SOFNARE NU -NOT USED 
- WORKSTATION (WS) OC- OCCASIONAL 
- HAINFRAHE (MF) OF OFTEN 
- SUPERCO•P (SC)

COMMUNICATION/ 
EMULATION: 
"* USNRC E-mail 
"* NWRA E-mail 
"* USNRC-CNWRA E-mail 
"* national network E-mail 
"* PC Emulation of mainframe 

terminal: 
- IBM 3270 
- tgraf tektronix (VAX) 
- etc.  

DISTRIBUTED 
COMPUTING / 
NETWORK OPS: PC 
"* ethernet 
"* tcp/Lp 
"* modem 
"* local area network (lan) 

PLOTTING/HARD
COPY: PC 
"* dot-matrix 
"* color 
"* thermal 
"* pen-plotting 
* raster 
* digLtal-analog film 

recording 
* video recording

,X Tr-t4C1

oc

oe.

7

7

oc.  

A/44 

AIU 

A't__

DIGITIZATION: 
* contour maps 

- digitizing tablet 
or table 

- contour to grid 
conversion 

- scanning 
* photographic imagery 
* video imagery IAIM



PART ONE -- REQUIRED COmpUTING CAPABILITIES: What do you need to do? (cont.) 
Please consider needs for FYi 91-95.

ACIVITYI COMPUTING TIER - PC NU - NOT USED
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAKE (MF) OF - CFTEN 
- SUPERCOMP (SC) 

------............................ a----------------------

STATISTICS/ 
DATA ANALYSIS: 
"* general stat analysis 
"* time series analysis 
"* spatial distribution 

analysis 
"* orientation data 

- fractures 
- faults 
- stress fields 
- etc.  

MAPPING/ 
CARTOGRAPHY: 
"* contouring 
"* import digital elev. data 
"* import other digital data 
"* base maps 
"* perspective display 
"* well and core hole 

locations 
"* surface facilities 
"* subsurface structure

7

4- 1-' 

SAv 

Aoo , 

A14,
GEOLOGIC CROSS 
SECTIONS: 
"* section construction 
"* section display 
"* section analysis (balancing, etc.)

GEOGRAPHIC INFO.  
SYSTEMS: 

COMPUTER AIDED 
DRAFTING AND 
DESIGN:



PART ONE -- EEQUIRED COMPUTING CAPABILITIES: What 
Please consider needs for FYs 91-95.

ACTIVITY COMFTING E.  
• PC 
- WORKSTATION (WS) 
- MAINFIL4E (..F) 
- SUPERCOXP (SC)

do you need to do? (cont.) 

~iFREQUENCEY QF M!.  
N7- NOT USED 
OC.- OCCASTONAL 
OF - OFTEN

DIGITAL IMAGE 
PROCESSING/ 
ANALYSIS: 
* landiat 
* digital photo Imagery 
* petrographic Image 

analysis 
* scanned bore hole imagery 

- bore hole televiewer 
- formation micro-scanner 

REFLEC/REFRAC 
SEISMIC: 

* display / analysis 
* interpretation 
* mapping 
* merge with gray/mag 

GEOPHYSICAL 
LOG INTEEP:

display / analysis 
interpretation 
correlation 
mapping

GI&AVITY/ 
MAGNETICS: 
"* display 
"* mapping 
"* overlay on 

surface geol 
* merge with seismic

HYDROLOGY 
"* data display 
"* mapping 
* merge w/other 

data sets 

GEOCHEMISTRY 
"* data display 
"* mapping 
"* merge w/other 

data sets

/96

A/4

1/-' 

IV-4 

"li-.

tiL4

* 
* 
* 
*



•ART ONE -- REQUIPREDK4HPUTING CAPABILITIES: What dcyýu need to do? (cont.) 
Please consider needs for FYs 9l-95.  

ACTIVIT COPTN APLCTO FRE 2•OFE 

PC SFTWAE NU- NOT USED 
- WORKSTATION (WS) I OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC) 

---------------------------------------------------------------............

VISUALIZATION: PC /./S 
"* interactive graphics 
"* three-dimensional g raphics 
"* geometric rendering 
"* volume rendering 
"* 3D geometric models 

- solid 
- wire frame (mesh) 

MODELLING: fi LW ''4P,'5c? 
* geohydrologic flow 
* transport 

- geochemical 
- heat 

* geological structure 
- 2D and 3D geometric 
- kinematic 
- dynamics / deformation mechanic 

"* geophysical 
- geomagnetic 
- gravity 

"* chemical / molecular 
"* meteorological 

- precipitation 
- weather patterns 
- global circulation 

APPLICATION 
DEVELOPMENT: 
"* ARTIFICIAL INTELLIGENCE 
"* EXPERT SYSTEMS

7 '0 C_ 
C>C

0 C_ 
40C 

a C_ 
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PART TWO -- INVENTORY 

Please circle the appropriate response or provide the requested ation.  

1. Do you have a personal computer (PC) in your office? te 

2. What type and model? 

3. If the answer to (1.)is 'No', is a PC available for your use at 
another location? Qe9'o. If 'Yen', where? 

4. Do you consider this location convenient? Yes 

5. Please answer the following questions about the PC system In your or 

available for your use: 

What nice R.AM (system memory)? 1124) ~ Mr.  
Does it have a floppy disk (diskette) drive? ryNo. How many? J
What size? 1.A&.bL2 2.0Mb 
Does It have a hard disk drive? li) No. What size? 2--D Mb.  

Does it have a math (floating point) coprocessor? Yes(D) 

What type of coprocessor? 

Is it linked to a mainframe? Yes cg What mainframe(s)? 

Is It on a Local Area Network (LAN)? Yes a 

Does it have an Ethernet card? Yes 

Can you access the CNWRA Program Architecture Support System (PASS)? 
Yes 

What model of monitor do you have? e-R > M A 

Is the monitor color or monochrome? /I0 

Do you have a printer? ( No. What model? 

Doy~-ha~e a modem? ý Fo. What model? OA4PA:ýp 
External? What baud (data trans rate? o,1co 

Do you have a pass word and user identification on either th URC) 
or a Southwest Research Inst. mainframe? a 

6. What applications software is currently installed on your PC?



PART TWO -- INVENTORY (cont.) 

7. Do you have access to a minicomputer workstation with 3-dimensional 

graphics capability? Yes(S) What model? 

Do you consider the location convenient? Yes No 

S. Do you have access to a plotter? NO 

What modal? 11P 74.7" 
Is the location convenient? Yes No 

9. Do you have access to a digitizing table? Yes 

What model? 
What computer is it attached to 

What application do you use it with?



SURVEY OF TECHNICAL COMPUTING REQUIRMENTS 
GEOLOGIC SETTING PROGRAM ELEMENT 

CENTER FOR NUCLEAR WASTE REGULATORY ANALYSIS 
SOUTHWEST RESEARCH INSTITUTE

RESPONDENTS NAME: •'/2-••22- •'4//
TELEPHONE:

4wl
PROFESSIONAL DISCIPLINE(S): 

-............................. ?, - 4,/y 4 rns S ............................. 44C 
PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? S/I' v P*i'

Please consider needs for FYs 91-95.

APPLICATION 
SOFTWARE

COMPUTING 
- PC 
- WORKSTATION (WS) 
- MAINFRAME (MF) 
. SUPERCOMP (SC)

£EQ•Q. EX QE USE 
NU - NOT USED 
OC - OCCASIONAL 
OF - OFTEN

WORD PROCESSING: pC/C Iw " -tV/ýWc/ OiF
DATA BASE ACCESS 
AND MANAGEMENT: 
"* relational DBMS 
"* access to SEPDB 
"* DOE/NNWSI RIDB (Reference Info. Data 
"* USGS (US Geological Survey) 
"* NOAA (Nat. Oceanic Atm. Admin) 
"* NIST (Nat. Instit. Std & Tech) 

PROJECT 
MANAGEMENT: 
* AS

Vase)s 

Base)

0C 
ea S

PROGRAM ARCH.  
SUPPORT SYSTEM: 
* Sys. Reg. Analysis 

SPREADSHEETS: 

BUSINESS REPORTS/ 
GRAPHICS:VA 
"* flow charts 
"* organizational charts 
"* scheduling 
"* other charts 
"* data graphs

A/CA R
CAiR42IrF 
A&Cwde--F

shps;

40c--.0ý 
/00or
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PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? (cont.) 

Please consider needs for FYs 90-95.

COMPUTING TIE 
- PC 
- WORKSTATION (WS) 
- MAINFRAME (MF) 
. SUPERCOMP (SC)

APPLICATION 
SOFTWARE REQOUENCEO QF = 

NU - NOT USED 
OC - OCCASIONAL 
OF - OFTEN

COMMUNICATION/ 
EMULATION: C 4 
* USNRC E-mail 
"* CNWRA E-mail 
"* USNRC-CNWRA E-mail 
"* national network E-mail 
"* PC Emulation of mainframe 

terminal: 
-IBM 3270 
tgraf tektronix (VAX) 

- etc.  

DISTRIBUTED 
COMPUTING / op, 0/'A
NETWORK OPS: 
"* ethernet 
"* tcp/ip 
* modem 
* local area network (lan;-&. CAp 

404t '. II
PLOTTING/HARD( COPY: 
* dot-matrix 
* color 
* thermal 
* pen-plotting 
* raster 
* digital-analog film 

recording 
video ecordi 

DIGITIZATION:ý 
* contour maps 

- digitizing tablet 
or table 

- contour to grid 
conversion

* 

*

NIU nrF

- scanning 
photographic imagery 
video imagery

?C C40
(Iq MCA)I

ACTIVITY

AkA*-AJ1.,A

ht,-I

F •- L. •IrT•,

/.tA rEluer/ A/,e.t•// ,,e,,

CvaeV.

Pj0C
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&9 
Q C 
cc 
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de

12C



PART ONE -- REQUIRED COMPUTING CAPABILITIES: Vhat do you need to do? (cont.) 
Please consider needs for FYs 91-95.  

ACTIVITY COMPUTING IER APPLICATION FEQUE OE USE 
- PC SOFTWARE NU - NOT USED 
- WORKSTATION (WS) 0C - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC) 

---------------------------------------------------------------.......  
---------------------------------------------------------------.......

STATISTICS/ (IIALd V 

DATA ANALYSIS: l4'WsII F 
"* general stat analysis 
"* time series analysis 
"* spatial distribution 

analysis 
"* orientation data 

- fractures 
- faults 
- stress fields 
- etc.

MPPING/ CARTOGRAPHY: • ( 
"* contouring 
"* import digital elev. data 
"* import other digital data 
"* base maps 
"* perspective display 
"* well and core hole 

locations 
"* surface facilities 
"* subsurface structure

OF 

o m

OF 

Ao,G EOLOGIC CROSS '/ (%.1AY SECTIONS: 

"* section construction 
"* section display 
"* section analysis (balancing, etc.)

GEOGRAPHIC INFO.  
SYSTEMS: 

COMPUTER AIDED 
DRAFTING AND 
DESIGN:

W0JA'E -

)Vt,
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rw P A;4,4kl C



K-)
PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? (cont.) 

Please consider needs for FYs 91-95.  

ACTIVITY COMPUTING AIER PI O FREQUENCEY OUSE 
- PC SOFWIARE NU - NOT USED 
- WORKSTATION (WS) - OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC)

DIGITAL IMAGE 
PROCESSING/ 
ANALYSIS: 
"* landsat 
"* digital photo imagery 
"* petrographic image 

analysis 
"* scanned bore hole imagery 

- bore hole televiewer 
- formation micro-scanner 

REFLEC/REFRAC 
SEISMIC: 

"* display / analysis 
"* interpretation 
"* mapping 
"* merge with gray/mag 

GEOPHYSICAL 
LOG INTERP: 
"* display / analysis 
"* interpretation 
"* correlation 
"* mapping 

GRAVITY/ 
MAGNETICS: 
"* display 
"* mapping 
"* overlay on 

surface geol 
"* merge with seismic



PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? (cont.) 
Please consider needs for FY& 91-95.

COMPUTrING IE 
- PC 
- WORKSTATION (WS) 
- MAINFRAME (MF) 
- SUPERCOMP (SC)

APPLICAIONH F£EQE.2 o QE S 
NU - NOT USED 
OC - OCCASIONAL 
,OF - OFTEN

VISUALIZATION: /7h,/IgejX VA;p 
"* interactive graphicde_ / 
. three-dimensional gra c 
"* geometric rendering 
"* volume rendering 
"* 3D geometric models 

- solid 
- wire frame (mesh) ,

MODELLING: 
* geohydrologic 
* transport

f low

- geochemical 
- heat 

"* geological structure 
- 2D and 3D geometric 
- kinematic 
- dynamics / deformation mi 

"* geophysical 
. geomagnetic

echanics

" chemical / molecular 

- precipitation b4 
- weather patterns Ow 
- global circulation 1L#$ "1t~t9Ce 

APPLICATION I 

DEVELOPMENT: 
*ARTIFICIAL INTELLIGENCE 
"* EXPERT SYSTEMS 

*5 W e.o

ACTIVI

OF 

WF
AUa"
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K-, 
PART TVO -- INVENTORY 

Please circle the appropriate response or provide the requested information.  

1. Do you have a personal cpt P iyo&No 

2. What type and model? 

SIf the answer to (1.) is 'No', is a PC available for your use at 
another location? Yes No. If 'Yes', where? 

•. Do you consider this location convenient? Yes No 

5. Please answer the following questions about the PC system in your or 
available for your use: 

What size RAM (system memory)? (dsk/ee M):b.  
Does it have a floppy disk (diskette) drive? es*jo. How many? eW6 
What size? l.0Mb 2.OMb "< 
Does it have a hard disk drive? 0 No. What size? ?b.  

Does it have a math (floating point) coprocessor?,. No.  
What type of coprocessor?____ 

,Is iligkd to,( mainframe? (9 No. What mainframe(s)? _A l J j /e 

Is it on a Local Area Network (LAN)? Z Cf4L Yes No 

Does it have an Ethernet card? No 
Can you access t~he CNFM ro r Am 5ttGe Support System (PASS)? 

UMAT -rf 0'-' Yes No 

What model of mo .nitor do you have? h19Avo CAId' 41vw 5ýo 4 kuwj, 
Is the monitor color or monochrome? Amuf/r

Do you have a printer? 6)No. What model? 54*;Ok iii&t4pf&i? 

Do you have a modem? Yes 0 What model? 
Internal or External? What baud (data trans rate? 

Do you have a pass word and user identification on either the NRC 
or a Southwest Research Inst. . eme ? No 

6. What applications software is currently installed on your PC? 

OA YRCI gb- -r....M 
"A4?A 'V14 J 

/4LA~ 4 A ewmwl



PART TWO -- INVENTORY (cont.) 

7. Do you have access to a minicomputer workstati n with 3-dimens l / / 
graphics capability? ( eNo. What moe? AIW.A VW f f5.V jA4 
Do you consider the location convenient? " No 

8. Do you have acces lotter? A'Ys 
What model? OW M) 
Is the location conven ent Yes No" r 

9. Do you have access to a digitizing table? Yes4 
What model?__ 
WThat comnuter is it attached to

What application do you use it with?
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Memo 

To: Steve Young. John ýRyssell 
From: Ronald H. Martin 
Date: 06-June-90 " 
Subject: Thoughts for the Five year computer plan.  

Why PostScript for our graphics and print needs in Div #20? 

Short Answer..  

Because PostScript is the only laser printer control language that offers output of 
graphics, half-toned photographs, and a broad range of fonts, ALL IN ONE DEVICE.  

Background: 

Quoting from "PostScript, Language Tutorial and Cookbook" by Adobe Systems: 

"The PostScript language is a [page description metafile) programming language 
designed to convey a description of virtually any desired page to a [laserl printer [or 
film recorder, or raster displayl. It possesses a wide range of [text and) graphic 
operators that my be combined in any manner." 

PostScript is DEVICE INDEPENDENT by design, yet specifically addresses the vast 
majority of concepts encountered in modem graphics and printing. For example a 
PostScript page description metafile can: 

(1) print a digitized aerial photograph of a survey area.  
C2) print an overlay of an appropriate contour map of the survey area.  
(3) print text and equations for captions or inline discussion of the survey sight.  
(4) print in any of the above in almost any color (given a color output device).  

And execute/print/view the example above on: 

(a) a desktop printer costing about $3000.00, with 300 dots per inch resolution, 
(b) a publications quality Linotronic (the Institute has one I use periodically In 

publications [$2.00 per pageD at photographic quality resolutions (1200 and 
2500 dots per inch. Output from the Linotronic can go directly to offset press for 
bulk printing requirements.) 

I a 35mm PostScript slide/film recorder (publications also has one of these), or 
(cg a monitor screen for computers that support a PostScript rendering displays 

(Such as the Silicon Graphics running "4Sight", or Sun's running "NeWS").  

The PostScript metafiles are 100% ascii, which means page descriptions, text, plots, 
and elaborate font-type may be shared in correspondence either by disk or electronic 
mail. Most wordprocessing programs (that print to PostScript printers) support Import 
of other PostScript page descriptions. Thus one may add a digitized image, graph, or 
special font-based output to a document from electronic mail or diskette sources (want a 
demo? I will put one together with your picture).

(more)



11-)

PS Printers: Page 02 

The Future: 

The trend in computers and computer aided printing has strongly tended toward evcr 
increasing raster resolution. PostScript is an ideal METAFILE language to overcome 
DEVICE DEPENDENCE we see In wordprocessing and graphics printing. A set of 
software using PostScript that prints to a 300 dot per inch printer today will be able to 
print to any future resolution device that may be implemented (including infinite).  
This is possible. because PostScript concerns itself with an IDEAL page, and leaves the 
task of rendering the IDEAL page to the print engine.  

Further, the trend in computing is toward SHARED PERIPHERALS -- buying the kind of 
personal computer people are comfortable with (Le. Bill Murphy and his Mac's). yet 
sharing expensive laser printers and plotters (example: there are now three machines 
sharing "Bill Murphy's" LaserWriter).  

The process of SHARED PERIPHERALS like printers/plotters has been occuring in Div 
#15 without their realizing it -- many PC users are offloading their printing/plotting 
costs to Div # 15 overhead by using the printers attached to the VAX (which is 
maintained thru overhead funds).  

Recommendations: 

During the next five years. I would strongly encourage the purchase of an EtherNet 
attached PostScript printer -- a printer that anyone can use to print from their PC.  
Workstation. VAX, Cray. or main-frame via the EtherNet. Thus text and graphics 
output will be available to everyone, regardless of the type of Personal Computer.  
Workstation, or supercomputer they chose to purchase/use.  

By accident or design, collection and sharing of devices such as laser printers will 
occur. There is danger of incurring hidden overhead costs like Div #15 Is experiencing 
with their VAX It might be wise if the collection and cost sharing process happened 
with a little design and forethought.  

(This document was printer with a PostScript LaserWriter).



Memo 

To: Steve Young. John l - ---sell 
From: Ronald H. Martin 
Date: 06-June-90 
Subject: Thoughts for the Five year computer plan.  

X-Windows Hardware and Software for Div #20.  

What is the "X-Window" system? X-Windows ("X" for short) is a public domain standard 
developed by MIT (in collaboration with many major hardware vendors) to develop and 
establish a protocol that allows mini-computers, main-frames, and super-computers to 
communicate with "super-smart" high resolution terminals and workstations over an 
EtherNet. X's intended purpose is. in effect, to provide the user a "super-computer on 
your desk!' without the hardware cost of the supercomputer. The user has access to all 
the graphics and number crunching power of his/her supercomputer, but with a 
windowing and graphics capability strongly resembling the Mac. The supercomputer 
may be only hundreds of yards away, or thousands of miles away (I am currently doing 
work for Rachid on a machine in the San Francisco Bay area -- and our interaction Is 
just like the supercomputer was next door).  

Justification

Ideally, if adequate X-Windows Hardware and Software existed within Div #20, and 
sufficient communications access to remote hosts existed, we would not need to 
purchase further workstations (I am not against the SGI workstation purchase, but I do 
believe it is Important to point out alternatives). The lack of highly interactive 
graphics hardware and software encourages people to seek out and purchase their own 
(possibly incompatible) systems (i.e. the SGI to support Rachid's efforts. Bill Murphy 
and his Macs to support the geochemistry) [here again, I am not against the Mac's. but 
am attempting to point out a reason for the fragmentation in hardware choices].  

Goals: 

Specifically, I would like to see a greater availability of "X" hardware/software for 
access to supercomputers and other remote hosts. At this time, I have software 
available for code and graphics development. THAT I CANNOT USE on the Cray-2 at 
NASA Ames. Availability of "X7 equipment would greatly aid the code/graphics 
development and maintenance for Rachid's Stocastic project, the Stocastic related IR 
project (20-9615). and possibly performance assessment and thermal hydrology -- if we 
later obtain accounts on the Crays in Idaho.  

Recommendations: 

Initially, acquisition of dedicated X terminal or X-terminal emulation software (for the 
SGI? Comes built in?) could provide a "soft start" -- providing us a platform to test the 
viability of X-Window connections, bandpass health of the network, and compatibility 
of client software on the supercomputers and remote hosts.  

We have already tested X-window viability in a minimal sort of way. Ed Perez of the 
CCF brought over a set of X-Windows emulation software for the PS/2, and we were able 
to maintain minimal connects between the PS/2 and a PC running UNIX/X-Windows in 
Div #15. We found that the PS/2 software was not serviceable. However, In recent 
conversations with two of the people I know who maintain X-Windows 
hardware/software for a living. I understand that some big name companies (HP is one) 
have given up on software emulation of X-Windows for the PS/2 (due to speed problems).  
and have gone to a hardware solution.



Memo 

To: Steve Young, John n sell 
From: Ronald H. Martin 
Date: 15-June-90 
Subject: Thoughts for the Five year computer plan.  

CASE Tools for Fortran77 Software MAINTENANCE, installation, and 
development for Div #20 codes.  

What are CASE tools? CASE stands for "Computer Aided Software Engineering" -- a 

fancy way of saying '"Fortran Software Tools" for your software "tool box".  

Background: 

My activity here at SwRI is basically the same as your local auto mechanic. People drag 
in their crippled, broken-down old Fortran codes, and I attempt to "patch" them up for 
"Just one more run".  

Being the local Fortran Mechanic, I find it terribly debilitating that the institute does 
not support a basic toolbox of Fortran maintenance and development tools on the 
CCFVAX Fully 60% of my activity, since coming to this division, and 100% of my 
activity in the former division, has been a effort to correct design flaws in the Fortran 
code generated by well intended, technically competent individuals who lacked a basic 
understanding of how to assemble Fortran codes in a maintainable fashion. I have 
"patched" (note that I did not say "flxed'l several of these codes. Some of these codes use 
design and coding constructs that are not only "bad", but down-right pathological. The 
situation is exacerbated by using the Fortran language which is notorious for letting 
users get away with constructs that are self carcinogenic (examples? Implicit variable 
declaration, uninitialized variables, multiple entry points, use of statement labels 
(and in random number orderl)... [need I go on?]).  

Plus there is an incredible "reinvented here" mentality for every software modelling 
project--- every scientist drags in their own set of software models and tools. I recognize 
that many of the models and data reduction situations are novel, and need custom code 
to be implemented. But there is great room for using a few "off the shelf' software tools.  

Justification: 

The situation with most Fortran codes can best be understood thru an analogy.  

Sometime during the dark ages, monks toiling away coping books developed a uniform 
format for laying out text (introduction, contents, chapters, sections, paragraphs, 
sentences, glossary, Index= ... that sort of thing). Books can be viewed as simple, linear 
programs that leads the reader thru a set of information. Information in one chapter 
builds upon information in previous chapters.  

Computer software is a sort of "reference book", with knowledge built into the flow 
structure. Most people code (build) this knowledge structure WITHOUT A UNIFORM 
FORMAT -- books without chapters, indexes, contents, or paragraphs. The upshot is a 
situation where every code has a "personality" -- it strongly reflects the person who 
implemented it. The situation is so bad, that I have been able to identify the author of 
various code segments simply looking at the style.



While it is almost Impossible to "unwind" these codes to correct their design and 
construction difficulties, it is possible to have CASE tools that alleviate the situation 
quickly and efficiently.  

For example (and in desperation) I handed off the TOUGH code to a former co-worker in 
Los Alamos so she could process the source thru a utility they have there called TIDY.  
TIDY renumbers randomly ordered statement labels into sequential order -- thus 
inducing some gradient Information into the spaghetti of gotos (imagine mother nature 
without force gradients to sort physical processes, then you can imagine what a 
computer program with a spaghetti's nest of gotos is like).  

Recommendations: 

Acquisition of dedicated CASE tools for or on the CCFVAX consisting of: 

(1) FLINT - Fortran "lint" utility similar to the industry standard utility "lint" used 
by people engaged in C software development. The "lint" utility is particularly 
picky about variable declarations, argument passing, etc.  

(2) Porting and installation of TIDY (mentioned above) to the CCFVAX.  

(3) Casual access to a BSD 4.3 UNIX machine that supports the RMIOR utility 
"struct". In concert with FLINT. TIDY, and FPRE'ITY (already on the CCFVAX], 
"struct" is very useful for cleaning up the flow control in old codes.



Memo

To: Steve Young. John R Issell 
From: Ronald H. Martin •' 
Date: 06-June-90 0 
Subject: Thoughts for the Five year computer plan.  

Why should Div #20 consider video animation capability in it's 
graphics/display efforts? 

The Threat: NOVA is coming to shoot footage for a show? (Oh. nol) 

What if NOVA does come to town? What if NOVA or FrontLine, or some other 
documentary series came to collect footage regarding the high-level nuclear waste 
disposal issues? Will Div #20 be caught flat-footed, and miss a golden opportunity to 
share it's expertise with a lay audience ? And recall, a voting lay audience.  

Modem mass media relies heavily on ANIMATED Images -- images that change in time.  
Whether this is real world footage or stop-motion sequences from a large computer 
model (say propagation of a pollution plume thru soil or rock) -- the source is 
unimportant -- the animaton is important.  

Human perception is driven by motion. We experience 3D object in full by moving 
around them, and/or watching their shape evolve with time. The only adequate way to 
experience a 3D computer model is to ANIMATE it in time -- show the pollution plume 
propagation both by moving around it in a 3d projected sequence, and showing its 
growth in time.  

I would like to urge some consideration of video animation of computer models (and 
other aspects of Div #20 activity I have not thought of?) over the next five years -- and 
the purchase some hardware to support It.  

Video may make just the splash that is needed to drive some important point home.  
especially If we 'just happen to have "the correct footage "ready to roll" in the bottom 
desk drawer. (imagine how convenient this is for a producer trying to fill an hour show) 
Such a set of tapes may prove themselves priceless in illustrating one or more key 
Issues of our activity.



SURVEY OF TECHNICAL COMPUTING REQUIRMENTS 
GEOLOGIC SETTING PROGRAM ELEMENT 

CENTER FOR NUCLEAR WASTE REGULATORY ANALYSIS 
SOUTHWEST RESEARCH INSTITUTE

RESPONDENTS NAME:

TELEPHONE: - - .s�;;-�J �-

PROFESSIONAL DISCIPLINE(S): 0eZo Apd) IVC-T-oL L4 gCW y &-LC-crr-0oc'MI I TX

PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? 
Please consider needs for FYs 91-95.  

ACTIVI COMPUTING APPLICATIOU FREUENCEY SE 
- PC SOFTWARE NU - NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC) 

W......ORD . G ............... ................... - .........  

WORD PROCESSING: F -O

DATA BASE ACCESS 
AND MANAGEMENT: _______ 

"* relational DBMS 
"* access to SEPDB 
"* DOE/NNWSI RIDB (Reference Info.  
"* USGS (US Geological Survey) 
"* NOAA (Nat. Oceanic Atm. Admin) 
"* NIST (Nat. Instit. Std & Tech)

PROJECT 
MANAGEMENT: 
* AS

PROGRAM ARCH.  
SUPPORT SYSTEM: 
* Sys. Reg. Analysis 

SPREADSHEETS: b F)C 

BUSINESS REPORTS/ 
GRAPHICS: 
"* flow charts 
"* organizational charts 
"* scheduling 
"* other charts 
"* data graphs

Data Base)
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PART ONE -- REQUIRED COMPUTING CAPABILITIES: what do you need to do? (cont.) 

Please consider needs for FYs 90-95.  

ACTIVITY COMPUTING ILER A FREOUENCQ OF USE 
-PC SOFTWARE NU - NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
. SUPERCOMP (SC)

COMMUNICATION/ 
EMULATION: 
"* USNRC E-mail 
"* CNWRA E-mail 
"* USNRC-CNWRA E-mail 
"* national network E-mail 
"* PC Emulation of mainframe 

terminal: 
- IBM 3270 
- tgraf tektronix (VAX) 
- etc.  

DISTRIBUTED 
COMPUTING / 
NETWORK OPS: 
"* ethernet 
"* tcp/ip 
"* modem 
"* local area network (lan) 

PLOTTING/HARD- C, 
COPY: __ 

"* dot-matrix 
"* color 
"* thermal 
"* pen-plotting 
* raster 
* digital-analog film 

recording 
* video recording 

DIGITIZATION: 
* contour maps 

- digitizing tablet 
or table 

- contour to grid 
conversion 

- scanning 
"* photographic imagery 
"* video imagery

of: 
a F 
oF 
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PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? (cont.) 

Please consider needs for FY& 91-95.  

ACTIVITY COMPUTIN GIR APPLICATIN FREUENCEY E USE 
- PC SOFTWARE NU - NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC) 

........................mmo.....~m oomeo.....m....mmml.•mommoomm.m...........

STATISTICS/ 
DATA ANALYSIS: 
"* general stat analysis 
"* time series analysis 
"* spatial distribution 

analysis 
"* orientation data 

- fractures 
- faults 
- stress fields 
- etc.  

MAPPING/ 
CARTOGRAPHY: 
"* contouring 
"* import digital elev. data 
"* import other digital data 
"* base maps 
"* perspective display 
"* well and core hole 

locations 
"* surface facilities 
"* subsurface structure

GEOLOGIC CROSS 
SECTIONS: 
"* section construction 
"* section display 
"* section analysis (balancing, etc.) 

GEOGRAPHIC INFO. 
SYSTEMS: 

COMPUTER AIDED 
DRAFTING AND 
DESIGN:

OC
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PART ONE -- REQUIRED COMPUTING CAPABILITIES: what do you need to do? (cont.) 
Please consider needs for FYs 91-95.

ACTIVIT COMPUTING A N ZAOUNPI CE =O 
- PC SOFTWR NU - NOT USED 
. WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC) 

DIGITAL IMAG 
PROCESSING/ 
ANALYSIS: _ _ _ __ 
"* landsat U 
"* digital photo L agery a 
"* petrographic ima e 

analysis V 
"* scanned bore hole agery f 

- bore hole televie r 
- formation micro-sc ner 

REFLEC/REFRAC 
SEISMIC: __ _ _ _ _ __ _ _ _ _ 

"* display / analysis 
"* interpretation 
"* mapping 
"* merge with gray/mag 

GEOPHYSICAL 
LOG INTERP: __________ ______ 

"* display / analysis_______ 
"* interpretation 
"* correlation 
"* mapping 

GRAVITY/

"* display 
"* mapping 
"* overlay on 

surface geol 
"* merge with seismic 

HYDROLOGY 
"* data display 
"* mapping 
"* merge w/other 

data sets 

GEOCHEMISTRY 
"* data display 
"* mapping 
"* merge w/other 

data sets



PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? (cont.) 
Please consider needs for FYs 91-95.  

aCTIVITY COMUTINGIi E AELIJITIH FREOUENCEY 
- PC SOFTWARE NU- NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC)

VISUALIZATION: 
"* interactive graphics 
"* three-dimensional graphicsv-/ 
"* geometric rendering 
"* volume rendering 
"* 3D geometric models 

- solid 
- wire frame (mesh)

MODELLING: 
* geohydrologic flow 
* transport 

- geochemical 
- heat 

* geological structure 
- 2D and 3D geometric 
- kinematic 
- dynamics / deformation mechanics 

* geophysical 
- geomagnetic 
- gravity 

* chemical / molecular 
* meteorological 

- precipitation 
- weather patterns 
* global circulation

rAPPLICATION 
DEVELOPMENT: 
" ARTIFICIAL INTELLIGENCE 
" EXPERT SYSTEMS 

wo,ýCo

omjzL~eCL ±



PART TWO -- INVENTORY 

Please circle the appropriate response or provide the requested information.  

1. Do you have a personal computer (PC) in your office? • No 

2. What type and model? -PS/i tlooa-( !p 

3. If the answer to (1.) is 'No', is a PC available for your use at 
another location? Yes No. If 'Yes', where? 

4. Do you consider this location convenient? Yes No 

5. Please answer the following questions about the PC system in your or 
available for your use: 

What size RAM (system memory)? 44614 +9 1 C '% 314k Mb.  
Does it have a floppy disk (4i.skette) drive? YeW How many? 4 
What size? 1.0Mb f- t 2.0Mb 

Does it have a hard disk drive? 1 No. What size? 0b 

Does it have a math (floating point) coprocessor? Yes 
What type of coprocessor?__ 

Is it linked to a mainframe? 6 No. What mainframe(s)? "16M, VIJ), 

Is it on a Local Area Network (LAN)? Yese 

Does it have an Ethernet card? No 

Can you access the CNWRA Program Architecture Support System (PASS)? 

What model of monitor do you have? )IM P 06 )?- (d( 
Is the monitor color or monochrome? clc__ 

Do you have a printer? Yes (E What model? 

Do you have a modem? Ye No. What model? 
Internal or External? What-raud (data trans rate? 

Do you have a pass word and user identification on either the NRC 
or a Southwest Research Inst. mainframe? a 

6. What applications software is currently installed on your PC?



PART TWO -- INVENTORY (cont.) 

7. Do you have access to a minicomputer workstation with 3-dimensional 
graphics capability? Yes No. What model? 
Do you consider the location convenient? Yes No 

8. Do you have access to a plotter? Yes No 
What model? 
Is the location convenient? Yes No 

9. Do you have access to a digitizing table? Yes No 
What model? 
What computer is it attached to 
What application do you use it with?



K>
SURVEY OF TECHNICAL COMPUTING REQUIRMENTS 

GEOLOGIC SETTING PROGRAM ELEMENT 
CENTER FOR NUCLEAR WASTE REGULATORY ANALYSIS 

SOUTHWEST RESEARCH INSTITUTE

RES PONDENTS NAME: 

TELEPHONE:

*&*4ocI 
9 2,- 2, ei3

PROFESSIONAL DISCIPLINE(S): _____ 

PART ONE -- REQUIRED COMPUTING CAPABILITIES: W'hat do you need to do? 
Please consider needs for FYs 91-95.  

ACTIVITY COMPUTING TAR PPLICATION FREOUENCEY FS 

- PC SOFTWARE NU - NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC)

WORD PROCESSING: _ _- _ 

DATA BASE ACCESS 
AND MANAGEMENT: 
"* relational DBMS 
"* access to SEPDB 
"* DOE/NNWSI RIDB (Reference Info.  
"* USGS (US Geological Survey) 
"* NOAA (Nat. Oceanic Atm. Admin) 
"* NIST (Nat. Instit. Std & Tech) 

PROJECT 
MANAGEMENT: 
* AS 

PROGRAM ARCH. 
SUPPORT SYSTEM: 
* Sys. Reg. Analysis 

SPREADSHEETS:

BUSINESS REPORTS/ 
GRAPHICS: 
"* flow charts 
"* organizational charts 
"* scheduling 
"* other charts 
"* data graphs

Wtk~mo n ai..
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PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? (cant.) 
Please consider needs for FYs 90-95.  

ACTIVITY COMPUTING IE APPLICATION FREOUENCY USE 
- PC SOMAEE NU - NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC) 

. .. . . . .. ......o.... 0........me- --- o o-- ---- - • e.... o. .... •. . o.... o... ... o. ..... o...

COMMUNICATION/ 
EMULATION: , 
"* USNRC E-mail 
"* CNWRA E-mail 
"* USNRC-CNW-A E-mail 
"* national network E-mail 
"* PC Emulation of mainframe 

terminal: 
- IBM 3270 
- tgraf tektronix (VAX) 
- etc.

DISTRIBUTED 
COMPUTING/ 
NETWORK OPS: #1 E 5IE, 
"* ethernet 
"* tcp/ip 
"* modem 
"* local area network (lan) 

PLOTTI NG//HARD-j COFY: C 
"* dot-matrix 
"* color 
"* thermal 
"* pen-plotting 
* raster 
* digital-analog film 

recording 
* video recording

E~&akek4 nR4&

DIGITIZATION: 
* contour maps 

- digitizing tablet 
or table 

- contour to grid 
conversion 

- scanning 
"* photographic imagery 
"* video imagery
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PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? (cont.) 
Please consider needs for FY& 91-95.  

ACTIVITY COMPUTING APPR APPLICATION FREQUENCEFUSE 
- PC SOFTWARE NU- NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC)

STATISTICS/ 
DATA ANALYSIS: 
* general stat analysis

, ime series analysis 
a t al distribution 

aalysis 

* orientation data 
- fractures 
- faults 
- stress fields 
- etc.  

MAPPING/ 
CARTOGRAPHY: M 
)contouring 

import digital elev. data 
* import other digital data 
* base maps 
* perspective display 
* well and core hole 

locations 
* surface facilities 
* subsurface structure

CU - -.'w*Ac 

(eý .-MSL 

AfGztR&V; k- y~

GEOLOGIC CROSS 
SECTIONS: 
"* section construction 
"* section display 
"* section analysis (balancing, etc.)

GEOGRAPHIC INFO.  
SYSTEMS: 

COMPUTER AIDED 
DRAFTING AND 
DESIGN: NM

OF -

I m_,: -



PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? (cont.) 
Please consider needs for FYs 91-95.  

ACTIVITY COMPUTING TIER AT• FREOUENC EOF E 

- PC SOFTWARE NU -NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
. SUPERCOMP (SC) 

.i...........................................................l...i..........  -----------------------------------------------------------------......

DIGITAL IMAGE 
PROCESSING/ 
ANALYSIS: 
"* landsat 
"* digital photo imagery 
"* petrographic image 

analysis 
"* scanned bore hole imagery 

- bore hole televiewer 
- formation micro-scanner 

REFLEC/REFRAC 
SEISMIC: 

"* display / analysis 
"* interpretation 
"* mapping 
"* merge with grav/mag 

GEOPHYSICAL 
LOG INTERP: 
"* display / analysis 
"* interpretation 
"* correlation 
"* mapping

GRAVITY/ 
MAGNETICS: 
"* display 
"* mapping 
"* overlay on 

surface geol 
"* merge with seismic 

ta display 
7*pping 

rge w/other 
data sets 

GEOCHEMISTRY 
"* data display 
"* mapping 
"* merge w/other 

data sets
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PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? (cont.) 
Please consider needs for FYs 91-95.

COMPUTING -PC APPLICATION F'EQOUENCY 2E 
NU - NOT USED

- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
. SUPERCOMP (SC)

FISUALIZATION: 
>interactive graphics 
•three-dimensional graphics 
•geometric rendering 
•)olume rendering 

S3D geometric models 
- solid 
- wire frame (mesh)

MODELLING: MI: c, 
ggeohydrologic flow

C transport 
- geochemical 

heat 
geological structure 
- 2D and 3D geometric 
- kinematic 
- dynamics / deformation mechanics 

"* geophysical 
- geomagnetic 
- gravity 

"* chemical / molecular 
"* meteorological 

- precipitation 
- weather patterns 
- global circulation

I-1 A pf.- .A O WI bi 4S It A~

fAK "A&AJ

APPLICATION 
DEVELOPMENT: 
"* ARTIFICIAL INTELLIGENCE 
"* EXPERT SYSTEMS
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PART TWO -- INVENTORY 

Please circle the appropriate response or provide the requested information.  

1. Do you have a personal computer (PC) in your office? es)No 

2. What type and model? Rs Z4&-o 
3. If the answer to (1.) is 'No', is a PC available for your use at 

another location? Yes No. If 'Yes', where? 

4. Do you consider this location convenient? Yes No 

5. Please answer the following questions about the PC system in your or 
available for your use: 

What size RAM (system memory)? Ctis Mb.  
Does it have a floppy disk (diskette) 4rive? Yes No. How many? ,.  
What size? 1.0oKb 2OKb 
Does it have a hard disk drive? Yes No. What size? U!5 M&__.b.  

Does it have a math (floating point) coprocessor? Yes0 
What type of coprocessor? 

Is it l oaainframe? Yes No. What mainfr- e($)? r 3083, 

Is it on a Local Area Network (LAN)? Yes®9 

Does it have an Ethernet card? 9 No 

Can you access the C1NWRA Program Architecture Support System (PASSl 

What model of monitor do you have? 2, 
Is the monitor color or monochrome?_ _ _ __ _ __ 

Do you have a printer? Yes9 What model?____________ 

Do you have a modem? Yes0 What model? 
Internal or External? What baud (data trans rate? 

Do you have a pass word and user identification on either the NRC 

or a Southwest Research Inst. mainframe? eIo 

6. What applications software is currently installed on your PC?



PART TWO -- INVENTORY (cont.)

7. Do you have access to a minicomputer workstation with 3-dimensional 
graphics capability? e No. What model? !;Ah•.•_ . ,.  
Do you consider the location convenient? 

8. Do you have ac ess oA ploter? Ye No 
What model?T , wyý~tiY VI) 0 
Is the location convenient? Yesa.  

9. Do you have access to a digitizing table? Yes 00
What modeL, 

What computer is it attached to 
What application do you use it with?



SURVEY OF TECHNICAL COMPUTING REQUIRMENTS 
GEOLOGIC SETTING PROGRAM ELEMENT 

CENTER FOR NUCLEAR WASTE REGULATORY ANALYSIS 
SOUTHWEST RESEARCH INSTITUTE

.�..ic %/RESPONDENTS NAME:

TELEPHONE: (SIt) ý?Zz - SS/c~

PROFESSIONAL DISCIPLINE(S):
I / ft

............ o......o.eoo...o..................o...oeoo.oo.oeoo.ooooe..o..o...  

PART ONE -- REQUIRED COMPUTING CAPABILITIES;-- What do you need to do? 
Please consider needs for 91-95., 

ACTIVITY COMPUTING APEP LICAIO FREOUENCEY2EUSE 
- PC SOFTWARE NU - NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC) 

WORD PROCESSING: f"C fItovL, -04-
LIL

DATA BASE ACCESS 
AND MANAGEMENT: 
"* relational DBMS 
"* access to SEPDB 
"* DOE/NNWSI RIDB (Reference Info. Data Base) 
"* USGS (US Geological Survey) 
"* NOAA (Nat. Oceanic Atm. Admin) 
"* NIST (Nat. Instit. Std & Tech)

cc 

cc 

A/L4

PROJECT 
MANAGEMENT: 
* AS

PROGRAM ARCH.__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _-

SUPPORT SYSTEM: -

* Sys. Reg. Analysis

SPREADSHEETS:

BUSINESS REPORTS/ 
GRAPHICS: __ _.  
"* flow charts 
"* organizational charts 
"* scheduling 
"* other charts 
"* data graphs

OF 
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PART ONE -- REQUIRED COMPUTING CAPAlXTES--h=at do you need to do? (cont.) 
Please consider needsor FYi 90-95.  

ACTIVITY COMPUTING TIE LICATON FREOUENCEY 2E 
- PC SOFTWARE NU - NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC)

COMMUNICATION/ 
EMULATION: PC A&P 
"* USNRC E-mail 
"* CNWRA E-mail 
"* USNRC-CNWRA E-mail 
"* national network E-mail 
"* PC Emulation of mainframe 

- tgraf tektronix (VAX) 
- etc.  

DISTRIBUTED 
COMPUTING / 
NETWORK OPS: PC. P 
"* ethernet 
"* tcp/Lp 
"* modem 
"* local area network (lan) 

PLOTTING/HARD
COPY: 
"* dot-matrLx 
"* color 
"* thermal 
"* pen-plotting 
* raster 
* digital-analog film 

recording 
* video recording 

DIGITIZATION: 1 
* contour maps 

- digitizing tablet 
or table 

- contour to grid 
conversion 

- scanning 
"* photographic imagery 
"* video imagery
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PART ONE -- REQUIRED COMPUTING CAPABJTTIEST-Wat 
Please consider needs fOrFYs 91-.5.9

do you need to do? (cont.)

COMPUTING - PC APPLICATIO F KEO _ oE USE 
NU - NOT USED

- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC) 

..........................m.oo...........~.........o...omm.......o.m~mmm...

STATISTICS/ 
DATA ANALYSIS: , 
"* general stat analysis 
"* time series analysis 
"* spatial distribution 

analysis 
"* orientation data 

- fractures 
- faults 
- stress fields 
- etc.  

MAPPING/ 
CARTOGRAPHY: P 
"* contouring 
"* import digital elev. data 
"* import other digital data 
"* base maps 
"* perspective display 
"* well and core hole 

locations 
"* surface facilities 
"* subsurface structure 

GEOLOGIC CROSS -7 
SECTIONS: 
"* section construction 
"* section display 
"* section analysis (balancing, etc.)

OC

Cs-

C.) C-.  

0cc

cC

C.  bc

GEOGRAPHIC INFO.  
SYSTEMS: 

COMPUTER AIDED 
DRAFTING AND 
DESIGN:

-7

yo-* Ts(



PART ONE -- REQUIRED COMPUTING CAPABILIZESi-4kt do you need to do? (cont.) 
Please consider needs for 9S.  

ACTIVI COMPQrUTIM. APPLICTION QUENOEY 
- PC soFTVE NU - NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC)

DIGITAL IMAGE 
PROCESSING/.  
ANALYSIS: 
"* landsat 
"* digital photo imagery 
"* petrographic image 

analysis 
"* scanned bore hole imagery 

- bore hole televiewer 
- formation micro-scanner 

REFLEC/REFRAC 
SEISMIC: 

"* display / analysis 
"* interpretation 
"* mapping 
"* merge with grav/mag

GEOPHYSICAL 
LOG INTERP: 
"* display / analysis 
"* interpretation 
"* correlation 
"* mapping

GRAVITY/ 
MAGNETICS: 
"* display 
"* mapping 
"* overlay on 

surface geol 
"* merge with seismic 

HYDROLOGY 
"* data display 
"* mapping 
"* merge v/other 

data sets 

GEOCHEMISTRY 
"* data display 
"* mapping 
"* merge v/other 

data sets
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PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? (cont.) 
Please consider needs for l~s 91-95.

COMPUTING TlER 
- PC 
- WORKSTATION (WS) 
- MAINFRAl4E (KF) 
- SUPERCOMP (SC)

VISUALIZATION: 
"* interactive graphics 
"* three-dimensional graphics 
"* geometric rendering 
"* volume rendering 
"* 3D geometric models 

- solid ...  

- wire frame (mesh) (_ > 

MODELLING: __ 
h dro o ic flow 

!"ransport 
geochemical &tA 

"* geological structure 
- 2D and 3D geometric 
- kinematic 
- dynamics / deformation mechanics 

"* geophysical 
- geomagnetic 
- gravity 

"* chemical / molecular 
"* meteorological 

- precipitation 
- weather patterns 
- global circulation

nEOUENC 2f USE 
NU - NOT USED 
OC - OCCASIONAL 
OF - OFTEN

C C_.

P . OF

APPLICATION 
DEVELOPMENT: 
"* ARTIFICIAL INTELLIGENCE 
"* EXPERT SYSTEMS

"-7

SOFTWARE



PART TO -- NWVENTORY 

Please circle the appropriate response or provide the requested information.  

1. Do you have a personal computer (PC) in your office? Cje)No 

2. What type and model? c . ,Aes, I: c L 

3. If the answer to (1.) is 'No', is a PC available for your use at 
another location? Yes No. If 'Yes', where? 

4. Do you consider this location convenient? Yes No 

5. Please answer the following questions about the PC system in your or 
available for your use: 

What size RAM (system memory)? M Mb.  
Does it have a floppy disk (diskette) drive? UjNo. How many? I
What size? -.-e6b i .- -i 2.0Kb 
Does it have a hard disk drive? /YesNo. What size? M/0 Mb.  

Does it have a math (floating point) coprocessor? (eitNo.  
What type of coprocessor? 

Is it linked to a mainframe? No. What mainframe(s)? rdS s -A 

Is it on a Local Area Network (LAN)? OA .x o• LITI K No 

Does it have an Ethernet card? YoeNo 

Can you access the CNWRA Program Architecture Support System (PASS ? 
ýYe No 

What model of monitor do you have? t/ZC

Is the monitor ~co0r or monochrome? 

Do you have a printer? Y9 No. What model? OA S •C.  

Do you have a modem? Yes 0 What model? 
Internal or External? What baud (data trans rate? 

Do you have a pass word and user identification on either the IRC 
or a Southwest Research Inst. mainframe? YeNo 

6. What applications software is currently installed on your PC? 

V,- tJO4Lb /-1. 0 

1/ Ala ,.  

- iAC



PART TWO -- INVENTORY (cont.) 

7. Do you have access to a micnomputer workstation with 3-dimensional 
graphics capability? YesNo) What model? 
Do you consider the location convenient? Yes No 

8. Do you have access to a plotter? ry• Yes __ 
What model? ___________________ 
Is the location convenient? 'y . , ... Yet.N 

9. Do you have access to a digitizing table? Yes No 
What model?_______ ____ 
What computer is it attached to 
What application do you use it with? 

C.-



SURVEY OF TECHNICAL COMPUTING REQUIRMENTS 
GEOLOGIC SETTING PROGRAM ELEMENT 

CENTER FOR NUCLEAR WASTE REGULATORY ANALYSIS 
SOUTHWEST RES INSTITUTE 

ZL S _- -,
RESPONDENTS NAME:

TELEPHONE: ."./4 . .  

PROFESSIONAL DISCIPLINE(S): //-l/ky !Ik// 
.. .. ... ... ... . .. ... . ... .... .... .... ai .............

REQUIRED COMPUTING CAPABILITIES: What 
Please consider needs for FYs 91-95.

COMPUTING 
- PC 
- WORKSTATION (WS) 
- MAINFRAME (MF) 
- SUPERCOMP (SC)

APPLICATION 
SOFTWARE

do you need to do? 

FREQUENCEY USE 
NU - NOT USED 
OC - OCCASIONAL 
OF - OFTEN

WORD PROCESSING: 

DATA BASE ACCESS 
AND MANAGEMENT: _______ ___ _______

"* relational DBMS 
"* access to SEPDB 
"* DOE/NNVWSI RIDB (Reference Info.  
"* USGS (US Geological Survey) 
"* NOAA (Nat. Oceanic Atm. Admin) 
"* NIST (Nat. Instit. Std & Tech)

Data Base)

PROJECT.  
MANAGEMENT: 
* AS

PROGRAM ARCH.  
SUPPORT SYSTEM: • 
* Sys. Reg. Analysis

SPREADSHEETS: 164Z.5
BUSINESS REPORTS/ 
GRAPHICS: 
"* flow charts 
"* organizational charts 
"* scheduling 
"* other charts 
"* data graphs

PC, I/?almaLg

PART ONE --

V/1 - Or

6F

#1501/1/lc



PART ONE - - REQUIRED COMPUTING CAPABIL;1/FsI What 
Please consider needs for'FYs 90-95.

COMPUTING TER 
- PC 
- WORKSTATION (WS) 
- MAINFRAME (MF) 
. SUPERCOMP (SC)

APPLICATIQ0 SOFTWARE

do you need to do? (cont.) 

REENZ QE USE 
NU - NOT USED 

"* OC - OCCASIONAL 
OF - OFTEN

COMMUNICATION/ 
EMULATION: 
"* USNRC E-mail 
"* CNWRA E-mail 
"* USNRC-CNWRA E-mail 
"* national network E-mail 
"* PC Emulation of mainframe 

terminal: 
- IBM 3270 
- tgraf tektronix (VAX) 
- etc.  

DISTRIBUTED 
COMPUTING / 
NETWORK OPS: 
"* ethernet 
"* tcp/ip 
"* modem 
"* local area network (lan) 

PLOTTING/HARD 
COPY: 
"* dot-matrix 
"* color 
"* thermal 
"* pen-plotting 
* raster 
* digital-analog film 

recording 
* video recording

DIGITIZATION: 
* contour maps 

- digitizing tablet 
or table 

- contour to grid

* 

*

7`0__ _ I

conversion 
- scanning 
photographic imagery 
video imagery

ACTIVITY

ASIMC ý-

45C

AN 

Ald 

4V

t~hyr
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PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? (cont.) 
Please consider needs for FYs 91-95.  

ACTIVI COM• INGTI APPLICATION USE 
-PC SOFARE NU - OT USED 
- WORKSTATION (WS) OC - OCCASIONAT.  
- MAINFRAME (HF) OF - OFTEN 
- SUPERCOMP (SC) 

STATISTICS/ : /L- . 7,/.. g/,. &, 
DATA ANALYS IS:
"* general stat analksis 
"* time series analysis 
"* spatial distribution 

analysis 
"* orientation data 

- fractures 
- faults 
- stress fields 
- etc.

MAPPING/ 

"* contouring 
"* import digital elev. data 
"* import other digital data 
"* base maps 
"* perspective display 
"* well and core hole 

locations 
"* surface facilities 
* subsurface structure 

GEOLOGIC CROSS 
SECTIONS:________ ___________ 

"* section construction 
"* section display 
"* section analysis (balancing, etc.) 

GEOGRAPHIC INFO. 
SYSTEMS:

COMPUTER AIDED 
DRAFTING AND 
DESIGN:

* Li/el � �c &�Sba/11�r d/2Y6��f 
�/5 Si�'�

-11aQ,
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Q.
PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? (cont.) 

Please consider needs for FYs 91-95.  

ACTIVI COMPUTIrNG A PPIQAT.T FREQUE OE 
- PC SOFTWARE NU - NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC)

DIGITAL IMAGE 
PROCESSING/ 
ANALYSIS: 
"* landsat 
"* digital photo imagery 
"* petrographic image 

analysis 
"* scanned bore hole imagery 

- bore hole televiewer 
- formation micro-scanner 

REFLEC/REFRAC 
SEISMIC: 

"* display / analysis 
"* interpretation 
"* mapping 
"* merge with grav/mag

Iýk6-

GEOPHYSICAL 
LOG INTERP:____________ 
"* display / analysis 
"* interpretation 
"* correlation 
"* mapping 

GRVITY/ 
MAGNET ICS: J~ L .j/A 6 t 
"* display 
"* mapping 
"* overlay on 

surface geol 
"* merge with seismic 

HYDROLOGY WZ' ~/~~t 
"* data display 
"* mapping 
"* merge w/other 

data sets 

GEOCHEMISTRY __________ 

"* data display 
"* mapping 
"* merge v/other 

data sets

. .7, / e ý /-/Zz- C- -

&4'



PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? (cont.) 
Please consider needs for FYa 91-95.  

ACTIVITY COHFUTING TIRAPPLICATION FROQENC E 

- PC SOnRE NU - NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC) 

o....o...o..-.o.oo......o..•................m.............o.......... .... o...  

VISUALIZATION: ~•.k/ /A 
"* interactive graphics 
"* three-dimensional graphics 
"* geometric rendering 
"* volume rendering 
"* 3D geometric models 

- solid 
- wire frame (mesh)

MODELLING: 
* geohydrologLc flow 
* transport 

- geochemical 
- heat 

* geological structure 
- 2D and 3D geometric 
- kinematic 
- dynamics / deformation mechanics 

"* geophysical 
- geomagnetic 
- gravity 

"* chemical / molecular 
"* meteorological 

- precipitation 
- weather patterns 
- global circulation

APPLICATION 

DEVELOPMENT: ________________ 

"* ARTIFICIAL INTELLIGENCE "* EXPERT SYSTEMS 

S/e/ k (

5*



PART TWO -- INVENTORY 

Please circle the appropriate response or provide the requested information.  

1. Do you have a personal computer (PC) in your office? 

2. What type and model? ____ ____ ____ ____ 

3. If the answer to (1.) is 'No', is a PC available for your use at 
another location? Yes No. If 'Yes', where? 

4. Do you consider this location convenient? 14y Yes No 

5. Please answer the following questions about the PC system in your or 
available for your use: 

What size RAH (system memory)? 1 Kb.  
Does it have a floppy disk (diskette) drive? Yes No. How many? , 
What size? 1.0•_b 2, - bý F "_ 

Does it have a hard disk drive?,,Yes,)No. What size? C) Kb.  

Does it have a math (floating point) coprocessor ?j. e( .  
What type of coprocessor? 

Is it n~k,• to a iainframe? Yes)No. Whayjuainframe(s)?__________ 

Is it on a Local Area Network (LAN)? Yes(o) 

Does it have an Ethernet card? Ye 

Can you access the CNWRA Program Architecture Support System (PASS 

What model of monitor do you have? /K)/5 & / ,/Pr/ i

Is the monitor color or monochrome? 

Do you have a printer? Yes N.What model?_____________ 

Do you have a modem? Ye No.What model 
Internal or External? Wh4• u (data trans rate?e 

Do you have a pass word and user identification on either the NR9--

or a Southwest Research Inst. mainframe? Qe.SI 

6. What applications software is currently installed on your PC? 

Ao/2J, PC..o o~ .,Xs PCW , 
EP PAsF . nc•., ,k ro

0



PART TWO -- INVENTORY (cont.)

7. Do you have access to a mi;ULomputer workstation with 
graphics capability? Yes What model? 
Do you consider the location convenient? 

8. Do you have access to plotter? / , 

What model? o io convenie nAtr5 V- /,4 mz 
Is the location convenient? AP

3-dimensional 

7��Yes

Yes)No 

Yesc9. Do you have access to a di tizing table? 
What model? /// 

What computer is it attached to = f-z 
What application do you use it with?

N0

X0i e 

7'/fý



SURVEY OF TECHNICAL COMPUTING REQUIRMENTS 
GEOLOGIC SETTING PROGRAM ELEMENT 

CENTER FOR NUCLEAR WASTE REGULATORY ANALYSIS 
SOUTHWEST RESEARCH INSTITUTE

RESPONDENTS NAME: 

TELEPHONE:

'5 > c-/ ____

PROFESSIONAL DISCIPLINE(S):

PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? 
Please consider needs for FYs 91-95.  

ACTIVIT COMPUTING =IR APPLICATION FROQENCE 

-PC SOFTWARE NU - NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC) 

W......................O............  

WORD PROCESSING:

DATA BASE ACCESS 
AND MANAGEMENT: ___ _ 

"* relational DBMS 
"* access to SEPDB 
"* DOE/NNWSI RIDB (Reference Info. Data Base) 
"* USGS (US Geological Survey) 
"* NOAA (Nat. Oceanic Atm. Admin) 
"* NIST (Nat. Instit. Std & Tech)

PROJECT 
MANAGEMENT: 
* AS 

PROGRAM ARCH.  
SUPPORT SYSTEM: 
* Sys. Reg. Analysis 

SPREADSHEETS: 

BUSINESS REPORTS/ 
GRAPHICS: 
"* flow charts 
"* organizational charts 
"* scheduling 
"* other charts 
"* data graphs

C2 C
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PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? (cont.) 

Please consider needs for FYs 90-95.  

ACTIVITY COMPUTING TIRAPIAION FREOUENCE-YOF 

- PC SOFTWARE NU - NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (HF) OF - OFTEN 
- SUPERCOMP (SC) 

-.-.-......o--------.....-.-.-.----..o.---..-...------....-.-........--.----

COMMUNICATION/ 
EMULATION: 
"* USNRC E-mail 
"* CNWRA E-mail 
"* USNRC-CNWRA E-mail 
"* national network E-mail 
"* PC Emulation of mainframe 

terminal: 
- IBM 3270 
- tgraf tektronix (VAX) 
- etc.

DISTRIBUTED 
COMPUTING / 
NETWORK OPS: 
"* ethernet 
"* tcp/ip 
"* modem 
"* local area network (lan) 

PLOTTING/HARD
COPY: 
"* dot-matrix 
"* color 
"* thermal 
"* pen-plotting 
* raster 
* digLtal-analog film 

recording 
* video recording 

DIGITIZATION: 
* contour maps 

- digitizing tablet 
or table 

- contour to grid 
conversion 

- scanning 
"* photographic imagery 
"* video imagery

C

•6-

A; 0 

-77T) 
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PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? (cont.) 
Please consider needs for FYs 91-95.  

ACTIVI COMPUTING TER APPLICATION QQEO XOFQE U 
- PC SOFW-ARE NU - NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC)

STATISTICS/ 
DATA ANALYSIS: 
"* general stat analysis 
"* time series analysis 
"* spatial distribution 

analysis 
"* orientation data 

- fractures 
- faults 
- stress fields 
- etc.  

MAPPING/ 
CARTOGRAPHY: 
"* contouring 
"* import digital elev. data 
"* import other digital data 
"* base maps 
"* perspective display 
"* well and core hole 

locations 
"* surface facilities 
"* subsurface structure

GEOLOGIC CROSS 
SECTIONS: 
"* section construction 
"* section display 
"* section analysis (balancing, etc.)

GEOGRAPHIC INFO.  
SYSTEMS: 

COMPUTER AIDED 
DRAFTING AND 
DESIGN:

.Xi J

-(ýi ý3



PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? (cont.) 
Please consider needs for FYs 91-95.  

CTIVTYI COMPUTING A3IL TIiO FEOUENC QE US 
- PC SOFT-ARE NU - NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC) 

........... eoooo.....................omooo........oo..mo.....o~m•o~o........~m

DIGITAL IMAGE 
PROCESSING/ 
ANALYSIS: 
"* landsat 
"* digital photo imagery 
"* petrographic image 

analysis 
"* scanned bore hole imagery 

- bore hole televiewer 
- formation micro-scanner 

REFLEC/REFRAC 
SEISMIC: 

"* display / analysis 
"* interpretation 
"* mapping 
"* merge with grav/mag 

GEOPHYSICAL 
LOG INTERP: 
"* display / analysis 
"* interpretation 
"* correlation 
"* mapping

*UG�

�A '3 

.4' (�.\ 

.111 (1

GRAVITY/ 
MAGNETICS: 
"* display 
"* mapping 
"* overlay on 

surface geol 
"* merge with seismic

HYDROLOGY 
"* data display 
"* mapping 
"* merge v/other 

data sets 

GEOCHEMISTRY 
"* data display 
"* mapping 
"* merge v/other 

data sets

/ 1f-
rczE,



PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? (cont.) 
Please consider needs for FYs 91-95.  

ACTIVIT COMPUTrINGI.I.E APPLICATIO rEOUENC QEO.  
- PC SOFTWARE NU - NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC) 

VISUALIZATION: C( ! 

* interactive graphics
"* three-dimensional graphics 
"* geometric rendering 
"* volume rendering 
"* 3D geometric models 

- solid 
- wire frame (mesh)

MODELLING: 
* geohydrologic flow 
* transport 

- geochemical 
- heat 

* geological structure 
- 2D and 3D geometric 
- kinematic 
- dynamics / deformation mechanics 

"* geophysical 
- geomagnetic 
- gravity 

"* chemical / molecular 
"* meteorological 

- precipitation 
- weather patterns 
- global circulation

Jt(f

APPLICATION 
DEVELOPMENT: 
"* ARTIFICIAL INTELLIGENCE 
"* EXPERT SYSTEMS

�ZfY



PART TWO -- INVENTORY 

Please circle the appropriate response or provide the requested information.  

1. Do you have a personal computer (PC) in your office? (ýY e4 No 

2. What type and model? _ K-' / ,A ,. ( 4)- 

3. If the answer to (1.) is 'No', is a PC available for your use at 
another location? Yes No. If 'Yes', where? 

4. Do you consider this location convenient? • No 

5. Please answer the following questions about the PC system in your or 
available for your use: 

What size RAM (system memory)? -b.  
Does it have a floppy disk (diskette) drive? (Yes o. How many? -1 
What size? 1-OKb J OKb.Lj 
Does it have a hard disk drive? No. What size? Kb.  

Does it have a math (floating point) coprocessor? YesNo§ 
What type of coprocessor?___ 

Is it linked to a mainframe? Yes No. What mainframe(s)?...>S••j 

Is it on a Local Area Network (LAN)? Yese 

Does it have an Ethernet card? 5 No 

Can you access the CNWRA Program Architecture Support System (PASSI 
Ces No 

What model of monitor do you have? 2-
Is the monitor r monochrome? 

Do you have a printer? INo. What model? ~7% -';J 7 
Do you have a modem? Yes •o.What model? 
Internal or External? Wha 4aud (data trans rate? 

Do you have a pass word and user identification on either the NP3 
or a Southwest Research Inst. mainframe? ,/No 

6. What applications software is currently installed on your PC? 

%V )r/ -5- /I ~

ý- -- tl ,/ .-- Oý



PART TWO -- INVENTORY (cont.) 

7. Do you have access to a mt omputer workstation with 3-dimensional 
graphics capability? Yes No/ What model? 
Do you consider the location convenient? Yes No 

8. Do you have access to a plotter? YesfNo") 
What model?__ _ _ _ 
Is the location convenient? Yes No 

9. Do you have access to a digitizing table? Yes( o...  
What model? 
What computer is it attached to 
What application do you use it with?



SURVEY OF TECHNICAL COMPUTING REQUIRMENTS 
GEOLOGIC SETTING PROGRAM ELEMENT 

CENTER FOR NUCLEAR WASTE REGULATORY ANALYSIS 
SOUTHWEST RESEARCH INSTITUTE

RESPONDENTS NAME:

TELEPHONE: , 5 i2 - -r2 ýý- 5-5;., -'

PROFESSIONAL DISCIPLINE(S): -, -. ,..; I�

PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? 
Please consider needs for FYs 91-95.  

ACTIVITY COMPUTING TER APPLICATION FREOUENCEY O2UE 
-PC SOFTWARE NU - NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC)

WORD PROCESSING:

DATA BASE ACCESS 
AND MANAGEMENT: 
* relational DBMS 
* access to SEPDB 
* DOE/NNWSI RIDE (Reference Info.  
* USGS (US Geological Survey) 
* NOAA (Nat. Oceanic Atm. Admin) 
* NIST (Nat. Instit. Std & Tech)

Data Base)

PROJECT 
MANAGEMENT: 
* AS 

PROGRAM ARCH.  
SUPPORT SYSTEM: 
* Sys. Reg. Analysis

SPREADSHEETS: PF- I--L I

BUSINESS REPORTS/ 
GRAPHICS: 
"* flow charts 
"* organizational charts 
"* scheduling 
"* other charts 
"* data graphs

.� J jJ

N kJ



PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? (cont.) 
Please consider needs for FYs 90-95.  

ACTIVITY COMPUTING TIER ALICION OEQE E USE 
- PC SOFT•ARE NU - NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC)

COMMUNICATION/ 
EMULATION: __ 

"* USNRC E-mail 
"* CNWRA E-mail 
"* USNRC-CNWRA E-mail 
"* national network E-mail 
"* PC Emulation of mainframe 

terminal: 
- IBM 3270 
- tgraf tektronix (VAX) 
- etc.

1.

oc
0OC 
1) r

DISTRIBUTED 
COMPUTING / 
NETWORK OPS: 
"* ethernet 
"* tcp/ip 
"* modem 
"* local area network (lan)

,VI "JuV 

tj
PLOTTING/HARD
COPY: 
"* dot-matrix 
"* color 
"* thermal 
"* pen-plotting 
* raster 
* digital-analog film 

recording 
* video recording 

DIGITIZATION: 
* contour maps 

- digitizing tablet 
or table 

- contour to grid 
conversion 

- scanning 
"* photographic imagery 
"* video imagery

& 4 

.- Lv' " :4 v1 1..
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PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? (cont.) 
Please consider needs for FYs 91-95.

COMPUTING TIER 
- PC 
- WORKSTATION (WS) 
- MAINFRAME (MF) 
- SUPERCOMP (SC)

APPLICATION 
SOMMVAE

FREOUENC Q USE 
NU - NOT USED 
OC - OCCASIONAL 
OF - OFTEN

STATISTICS/ 
DATA ANALYSIS: 
"* general stat analysis 
"* time series analysis 
"* spatial distribution 

analysis 
"* orientation data 

- fractures 
- faults 
- stress fields 
- etc.

MAPPING/ 
CARTOGRAPHY: F ~ n 
"* contouring 
"* import digital elev. data 
"* import other digital data 
"* base maps 
"* perspective display 
"* well and core hole 

locations 
"* surface facilities 
"* subsurface structure 

GEOLOGIC CROSS 
SECTIONS: JS 
"* section construction 
"* section display 
"* section analysis (balancing, etc.) 

GEOGRAPHIC INFO.  
SYSTEMS: 

COMPUTER AIDED 
DRAFTING AND 
DESIGN:

-L 

� .� L

'I,�

z

o 
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PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? (cont.) 
Please consider needs for FYs 91-95.

ACTIVITY COMPUTING 
- PC FRENUENCEY 2E = 

NU - NOT USED
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC)

DIGITAL IMAGE 
PROCESSING/ 
ANALYSIS: 
"* landsat 
"* digital photo imagery 
"* petrographic image 

analysis 
"* scanned bore hole imagery 

- bore hole televiewer 
- formation micro-scanner 

REFLEC/REFRAC 
SEISMIC: 

"* display / analysis 
"* interpretation 
"* mapping 
"* merge with grav/mag 

GEOPHYSICAL 
LOG INTERP: ____-/ 

"* display / analysis 
"* interpretation 
"* correlation 
"* mapping 

GRAVITY/ 
MAGNETICS: 
"* display 
"* mapping 
"* overlay on 

surface geol 
"* merge with seismic

j5 C 

LAJ

i. 0Ci 
Oc/ 

Ccc

HYDROLOGY 
* data display 
Smapping 
* merge v/other 

data sets 

GEOCHEMISTRY 
"* data display 
"* mapping 
"* merge v/other 

data sets

1�

or 

/. v

SOFTWARE



PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? (cont.) 
Please consider needs for FYs 91-95.

COMPUTING 
- PC

SOFLIrAREQ FREOUENCY QOUSE 
NU - NOT USED

- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC)

VISUALIZATION: ,,4 
"* interactive graphics 
"* three-dimensional graphics 
"* geometric rendering 
"* volume rendering 
"* 3D geometric models 

- solid 
-wire frame (mesh)

MODELLING: r- ., " P 
* geohydrologic flow 
* transport 

- geochemical 
- heat 

* geological structure 
- 2D and 3D geometric 
- kinematic 
- dynamics / deformation mechanics 

* geophysical 
- geomagnetic 
- gravity 

* chemical / molecular 
* meteorological 

- precipitation 
- weather patterns 
- global circulation

CFA, G.

I.  

� "P1

PJL

APPLICATION 
DEVELOPMENT: 
"* ARTIFICIAL INTELLIGENCE 
"* EXPERT SYSTEMS

/1) -A14



FART TWO -- INVENTORY 

Please circle the appropriate response or provide the requested information.  

1. Do you have a personal computer (PC) in your office? tYes No 

2. What type and model? C " 

3. If the answer to (1.) is 'No', is a PC available for your use at 
another location? Yes No. If 'Yes', where? 

4. Do you consider this location convenient? f' No 

5. Please answer the following questions about the PC system in youror 
available for your use: 

What size RAM (system memory)? Kb.  
Does it have a floppy disk (diskette) drive? •es No. How many? I 
What size? 1.OKb 2.0Kb V" 

Does it have a hard disk drive? 1f9?No. What size? I •Kb.  

Does it have a math (floating point) coprocessor? Yes No'.  
What type of coprocessor? 

Is it linked to a mainframe? Q No. What mainframe(s)? 97o0 - Cal/IX 

Is it on a Local Area Network (LAN)? Yes,.• 

Does it have an Ethernet card? Yik• No 

Can you access the CNWRA Program Architecture Support System (PASS, 

What model of monitor do you have? TI(ýi 

Is the monitor or monochrome? 

Do you have a printer? Yes . What model? 5-

Do you have a modem? Yes No What model l 
Internal or External? WhaTobaud (data trans rate? 

Do you have a pass word and user identification on either the NRC 

or a Southwest Research Inst. mainframe? (T•>No 

6. What applications software is currently installed on your PC?



PART TVO -- INVENTORY (cont.) 

7. Do you have access to a minicomputer workstation with 3-dimensional 
graphics capability? Yes(&., What model? 
Do you consider the location convenient? Yes No 

8. Do you have access to a plotter? Yes No-
What model?___ 
Is the location convenient? Yes No

9. Do you have access to a digitizing table? 
What model? 
What computer is it attached to 
What application do you use it with?

1� 

-a'- *

.1 -.  

I 1-.*- -J �

Yesi'o

I 4..,*.� 
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SURVEY OF TECHNICAL COMPUTING REQUIRMENTS 
GEOLOGIC SETTING PROGRAM ELEMENT 

CENTER FOR NUCLEAR WASTE REGULATORY ANALYSIS 
SOUTHWEST RESEARCH INSTITUTE

RESPONDENTS NAME: 

TELEPHONE: $ [ 

PROFESSIONAL DISCIPLINE(S):

Vk.  
S�Z.. �

PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? 
Please consider needs for FYs 91-95.  

ACTIVITY COMPUTING IE APPLICATION FEQOUENCEYOQUSE 
- PC SOFTWAE NU- NOT USED 
- WORKSTATION (US) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC) 

W.................... ................ ........... ........  

WORD PROCESSING: Lx,. 0,% ' w t PeTA

DATA BASE ACCESS 
AND MANAGEMENT: I 
"* relational DBMS 
"* access to SEPDB 
"* DOE/NNWSI RIDB (Reference Info.  
"* USGS (US Geological Survey) 
"* NOAA (Nat. Oceanic Atm. Admin) 
"* NIST (Nat. Instit. Std & Tech)

Data Base)

PROJECT 
MANAGEMENT: 
* AS

PROGRAM ARCH.  
SUPPORT SYSTEM: _ _ _ _ 

* Sys. Reg. Analysis 

SPREADSHEETS:

BUSINESS REPORTS/ 
GRAPHICS: 
"* flow charts 
"* organizational charts 
"* scheduling 
"* other charts 
"* data graphs
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PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? (cont.) 
Please consider needs for FYs 90-95.  

ACTIVITY COMPUTING TJER APPLICATION FREOUENC QE M 
- PC SOFTWARE NU - NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC)

COMMUNICATION/ 
EMULATION: 
"* USNRC E-mail 
"* CNWRA E-mail 
"* USNRC-CNWRA E-mail 
"* national network E-mail 
"* PC Emulation of mainframe 

terminal: 
- IBM 3270 
- tgraf tektronix (VAX) 
- etc.  

DISTRIBUTED 
COMPUTING / o 
NETWORK OPS: _ 

"* ethernet 
"* tcp/ip 
"* modem 
"* local area network (lan) 

PLOTTING/HARD
COPY: 
"* dot-matrix 
"* color 
"* thermal 
"* pen-plotting 
* raster 
* digital-analog film 

recording 
* video recording 

DIGITIZATION: 
* contour maps 

- digitizing tablet 
or table 

- contour to grid 
conversion 

- scanning 
"* photographic imagery 
"* video imagery
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PART ONE -- REQUIRED COMPUTING CAPABILITIES: Vhat do you need to do? (cont.) 
Please consider needs for FYs 91-95.  

ACTIVITY COMPUTING APPLICATION • QUE QE M 
- PC SQFTWE NU - NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC) 

--------------------------------------------------------------..-.- m.... .  
--------------------------------------------------------------.......

STATISTICS/ 
DATA ANALYSIS: _ ___ 

"* general stat analysis 
"* time series analysis 
"* spatial distribution 

analysis 
"* orientation data 

. fractures 
- faults 
- stress fields 
- etc.  

MAPPING/ 
CARTOGRAPHY: 
"* contouring 
"* import digital elev. data 
"* import other digital data 
"* base maps 
"* perspective display 
"* well and core hole 

locations 
"* surface facilities 
"* subsurface structure

GEOLOGIC CROSS 
SECTIONS: 
"* section construction 
"* section display 
"* section analysis (balancing, etc.)

GEOGRAPHIC INFO. 
SYSTEMS: 

COMPUTER AIDED 
DRAFTING AND 
DESIGN:
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PART ONE -- REQUIRED COMPUTING CAPABILITIES: What do you need to do? (cont.) 
Please consider needs for FYs 91-95.  

ACTIVITY COtMiPUINi P PLICAION EQUEt ofu QE 
- PC SOFTWAE N - NOT USED 
- WORKSTATION (WS) OC - OCCASIONAL 

- MAINFRAME (MF) OF - OFTEN 
- SUPERCOMP (SC) 

---------------------------------------------------------------........  
---------------------------------------------------------------.......

DIGITAL IMAGE 
PROCESSING/ 
ANALYSIS: 
"* landsat 
"* digital photo imagery 
"* petrographic image 

analysis 
"* scanned bore hole imagery 

- bore hole televiewer 
- formation micro-scanner 

REFLEC/REFRAC 
SEISMIC: 

"* display / analysis 
"* interpretation 
"* mapping 
"* merge with grav/mag 

GEOPHYSICAL 
LOG INTERP: 
"* display / analysis 
"* interpretation 
"* correlation 
"* mapping

GRAVITY/ 
MAGNETICS: 
"* display 
"* mapping 
"* overlay on 

surface geol 
* merge with seismic

HYDROLOGY 
"* data display 
"* mapping 
"* merge w/other 

data sets 

GEOCHEMISTRY 
"* data display 
"* mapping 
"* merge v/other 

data sets

6 ý--



Q
PART ONE -- REQUIRED COMPUTING CAPABILITIES: 'What do you need to do? (cant.) 

Please consider needs for FYs 91-95.

COMPUTING 
- PC

APPLICAfQIO NI1U ENOT QE U 
NU - NOT USED

- WORKSTATION (WS) OC - OCCASIONAL 
- MAINFRAME (MF) OF - OVTEN 
. SUPERCOMP (SC) 

......--.--..-.... ....... -. . -.-a-... ... -.. -.. .. -a-.... ....... -. -........

VISUALIZATION: 
"* interactive graphics 
"* three-dimensional graphics 
"* geometric rendering 
"* volume rendering 
"* 3D geometric models 

- solid 
- wire frame (mesh) 

MODELLING: 
* geohydrologLc flow 
* transport 

- geochemical 
- heat 

* geological structure 

- 2D and 3D geometric 
- kinematic 
- dynamics / deformation mechanics 

"* geophysical 
- geomagnetic 
- gravity 

"* chemical / molecular 
"* meteorological 

- precipitation 
- weather patterns 
- global circulation

APPLICATION 
DEVELOPMENT: 
"* ARTIFICIAL INTELLIGENCE 
"* EXPERT SYSTEMS

�SL
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PART TWO -- INVENTORY 

Please circle the appropriate response or provide the requested information.  

1. Do you have a personal computer (PC) in your office? JACNo 

2. What type and model? -1K1S-S
3. If the answer to (1.) is 'No', is a PC available for your use at 

another location? Yes No. If 'Yes', where? 

4. Do you consider this location convenient? Yes No 

5. Please answer the following questions about the PC system in your or 
available for your use: 

What size RAM (system memory)? Kb.  
Does it have a floppy disk (diskette) drive? (: No. How many? I 
What size? 1.0Kb 2.0oKb O / I,- % 
Does it have a hard disk drive? ( No. What size?j e.. . Mb.  

Does it have a math (floating point) coprocessor? Yes No.  
What type of coprocessor? 

Is it linked to a mainframe? Qj No. What mainframe(s)? VAX g lai 

Is it on a Local Area Network (LAN)? Yes(o) 

Does it have an Ethernet card? No 

Can you access the CNWRA Program Architecture Support System (PASSV? 

Q~e s No 

What model of monitor do you have? 

Is the monitor color or monochrome?_ _ _ _ _ _ _ 

Do you have a printer? & No. What model? CCA. S&VL.F t)T rWLC 
Do you have a modem? Yes What model?__ 
Internal or External? What-baud (data trans rate? 

Do you have a pass word and user identification on either the NRC 
or a Southwest Research Inst. mainframe? 

6. What applications software is currently installed on your PC? 

Pc r r-o. tqe ( ý Nr-oL& 
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FART TWO -- INVENTORY (cont.) 

7. Do you have access to a mW computer workstation with 3-dimensional 
graphics capability? Yes %0 What model? 
Do you consider the location convenient? Yes No 

8. Do you have access to a plotter? Yes No 
What model? 
Is the location convenient? Yes No 

9. Do you have access to a digitizing table? Ye S(E) 
What model? 
What computer is it attached to 
What application do you use it with?



APPENDIX C: SUMMARY OF PERSONAL INTERVIEWS

A significant number of people are interested in utilizing DW370 with PROFS 
on the IBM mainframe in concert with the PC based DW4. The concern is that a current 
path of conversion of DW4 or Word Perfect documents to .RFT format for file transfer 
to PROFS is too cumbersome and time consuming.  

There is a lot of interest and concern about the relationship between the 
DOE Site and Engineering Properties Data Base (SEPDB) and the Licensing Support 
System (LSS). How far will SEPDB be developed and how much more and what type of 
data will be added? How will it compare to LSS? 

Access to and management of the various data base systems is considered to 
be important. The need for dBaseIII compatibility is seen to be an important issue.  
Access to SEPDB on the SwRI CCFVAX is too difficult. People complained about too 
many layers to log through. SEPDB and ORACLE need to be easier to use. Need hard 
copy output from SEPDB.  

Comprehensive data base management system will be required to utilize large 
amount of fracture data expected to be generated from field work on Yucca Mt. and in 
ESF.  

The development of Local Area Network Systems (LANS) frequently came up as 
an issue. This is considered to be very important. The main concerns here have to 
do with communication, sharing of data and information and having common access to 
applications without having to acquire a separate license for every individual.  
Network software is in big demand.  

The capability to generate cross sections and maps for geologic data 
presentation is considered to be important. Digitization and other methods of 
graphics input associated with maps and cross sections are required. Gridding and 
contouring capability is required to generate maps from scattered data points and to 
verify maps of scattered data.  

Three-dimensional graphics capabilities was a recurring theme. Almost 
everyone feels as though this is an important capability. The general requirement 
for standard graphics, 3-D graphics and visualization tools as post-processing steps 
to modelling is high. Hydrologic, heat flow and transport codes can be much enhanced 
by sophisticated graphics displays of the computed models. Emulation of Tektronix 
graphics on the PC is required to run programs with graphics output on VAX 
mainframes.  

A very important area of concern was raised over and over. That of general 
technical computing support and availability of tools and utilities for general 
computing. Things like compilers, disk maintenance utilities and file transfer 
utilities are needed.  

A clear cut need for PC or workstation based earthquake seismic data 
processing is apparent. Some distributed computing capability will be required here 
as well. About 50 1/20 (nine track?) tapes of raw data are available for hypocenter 
processing and computation of earthquake focal mechanism solutions. This will 
require access to a mainframe or workstation with tape drive and local disk storage
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capacity sufficient to hold much of this data and the computed results. This task 
will also benefit from 3D graphics and visualization technology.  

The tasks of transporting and compilation of code is a big issue. NRC 
scientists need to be able to move source code from one computing system to another 
and compile to run. Many modelling programs are not available as object code.  

Much more local disk storage capacity is required.  

Staff desires flexibility to acquire software to fit individual needs.  

Most participants expressed a need for a UNIX workstation with interactive 
graphics capability and high resolution monitor. Most applications over the short 
to intermediate term will require effective integration of multiple operating systems 
(e.g., DOS, OS2, UNIX, VMS, CMS, COS).
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