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ATTACHMENT 2
LIVE TEST DEMONSTRATION INFORMATION

1. GENERAL DESCRIPTION 
1.1 Each Offeror shall request the Live Test Demonstration (LTD) Test Package prior to proposal submission in accordance with Section L.

1.2 The LTD will be conducted at each Offeror's site. The Offeror shall operate the system and perform all tests during the LTD. The first LTD will begin approximately 60 calendar days after proposal receipt. The LTD order will be determined by a lottery. The LTD date for each Offeror will be provided by the Procuring Contracting Officer (PCO), in writing, approximately 30 calendar days prior to an LTD. At least 5 working days notice will be provided by the PCO for any LTD schedule changes.

1.3 The LTD is composed of two tests which shall be conducted concurrently during a one week period. One test, the technical features test, is designed to evaluate specific technical features. The other test is the production test that will evaluate how well the system will perform in a typical Navy facilities production environment. During both tests the Government will evaluate the results and the productivity enhancement features of the Offeror's system. The evaluation of the LTD will also be referenced during the evaluation of the technical proposals and will take precedence over the submitted proposal.

1.4 The LTD will commence on Day 1 at 8:00 a.m. and end on Day 5 at 6:00 p.m. unless otherwise specified by the Government. Testing will not be permitted beyond the Day 5 6:00 p.m. cutoff unless specifically authorized by the Government. The LTD shall be conducted in two four- hour test periods per day. The test periods will begin at 8:00 a.m. and 2:00 p.m. each day. The following is a general outline for the week. 

a. Day 1 morning (8:00 a.m.): 

1. Introductions 

2. Offeror's presentation of detailed test plan 

3. System inspection 

4. Multiple Workstation Communication Tests 

b. Eight four-hour test periods (8:00 a.m. to 12:00 p.m., 2:00 p.m. to 6:00 p.m. hours) 

1. Day 1 afternoon 

2. Day 2, two 

3. Day 3, two 

4. Day 4, two 

5. Day 5, morning 

c. If necessary, Day 5 afternoon can be used for: 

1. retesting the technical features test; 

2. plotting production test output. 

d. Day 5 afternoon following any retesting, 2 hours maximum will be reserved for debriefing. 

1.5 Testing, including the output of all results, will conclude no later than 6:00 p.m. on Friday unless specifically authorized by the Government.

1.6 Table AT2-1 is a Government estimate of the utilization of the workstations required for the technical features test and the production test. Table AT2-2 summaries the output required by type of peripheral that the offeror will be required to produce during the technical features test and the production test. 

1.7 Engineering judgment has been removed from the tests as much as possible to ensure that the tests address the software features versus the operator's architectural or engineering expertise. However, the government highly recommends that the Offeror's operator, or an advisor, be a competent registered engineer, architect, or geographer.

2. OFFEROR'S FACILITIES:
2.1 The location of the LTD shall be established by the Offeror and shall be any single site under the Offeror's control. The location of the LTD shall be disclosed in the Offeror's LTD Test Plan. Changes in site location once submitted must be approved by the PCO. All equipment used during the LTD shall be in an open area where all workstations, servers, and personnel are visible from some central point. All cabling shall be visible and accessible and shall be entirely in the confines of the room. This area shall be secured at night.

2.2 Each Offeror shall provide the hardware and network configuration shown in Figure AT2-1. Table AT2-3 summarizes the hardware products required. The servers and peripherals shall be arranged in separate clusters. Adequate floor space and seating shall be provided to permit operators and (2) observers ample space and access to all equipment.

2.3 The Offeror shall limit the number of Offeror personnel around each workstation and peripheral area to avoid distraction. No more than two Offeror personnel should be in the immediate workstation operation area (i.e., a graphics technician and an engineer/architect advisor). The Offeror should limit the number of management observers in the test area. If hardware problems arise, all personnel shall leave the immediate hardware area to permit the Offeror's maintenance team uncongested access to the equipment. The Government reserves the right to observe all maintenance actions.

2.4 The Offeror shall provide the Government team a private work space with chairs and other equipment specified in Table AT2-4. The Government shall have access to the test facility and work spaces between the hours of 6:00 a.m. and 10:00 p.m. during the test week. Government personnel shall have access to the private work space and the test area without contact with Offeror personnel.

2.5 The Offeror shall provide an answering service or machine for incoming telephone calls to the Government team during the LTD.

Insert table at2-1

Insert table at2-2

3. GOVERNMENT EVALUATION TEAM
The Government's evaluation team of approximately 25-30 people will be organized into an administrative team and a technical team. The administrative team will consist of the NAVFAC program manager, the Automated Data Processing Selection Office (ADPSO) Source Selection Evaluation Board (SSEB) Chairperson/Deputy Chairperson, and a Government contracting representative. The SSEB chairperson or the contracting representative will be the liaison with the Offeror and will direct the Offeror's team based on the rules and procedures of this attachment. The SSEB chairperson or the contracting representative will be the only members of the Government team authorized to speak for the Government. Questions directed to other Government team members shall be directed through the Government spokesperson, however, his or her availability shall not adversely affect the completion of any test procedure. The technical team will observe the technical features test and the production test and, at its discretion, any repairs being performed on hardware and software. 

4. LTD PROCEDURES
4.1 The agenda submitted in the Offeror's proposal will be followed during the LTD. Any changes to the Offeror's agenda shall be subject to approval by the Government. 

4.2 At the beginning of the LTD, the Offeror shall provide to the Government an inventory listing all hardware utilized by model and serial number and by CLIN. The inventory shall also identify all software by model, version and revision and by CLIN. The Government shall be notified of any hardware or software changes as they occur. The Offeror shall provide an updated hardware and software inventory at the conclusion of the last test period on Day 5 afternoon.

4.3 At the beginning of each test period, the Government will provide test booklets with the appropriate test problems from the LTD Test Package. In the test booklet, the problems will be defined, test requirements and necessary data will be given, and the results to be graded will be specifically identified. The test booklets may contain new procedures and data for problems defined in the LTD Test Package. All the Offeror's notes and hand computations shall be written in the test booklet. No hand calculators or other writing materials shall be permitted. All test booklets shall be returned to the Government at the end of each test period.

4.4 During the LTD, if a Government evaluator notes that a significant technical inconsistency has been made by the Offeror, the evaluator will notify the LTD spokesperson. If the inconsistency is determined to be detrimental to the successful completion of the test, the LTD spokesperson will notify the Offeror. The Government may either provide a reference, or may give no direction or explanation other than to point out the inconsistency. The Government is neither responsible nor liable in the event that an inconsistency is not observed.

4.5 For the production test, the Offeror may provide a checkplot(s) to the Government at the end of a testing period. The LTD spokesperson will inform the Offeror if there is an inconsistency with the test plan. The Government will not review or grade checkplots, but will only identify inconsistencies with the test plan. This opportunity will be provided to the Offeror; if utilized, it is solely for the purpose of detection of inconsistencies, and no additional instructions, direction or interpretation of the test plan will be given. 

5. TECHNICAL FEATURES TEST
5.1 The technical features test will permit a detailed evaluation of products that shall be provided through the contract. The specific application software products being tested are listed in Table AT2-5. The Offeror may utilize other offered software in addition to the products listed in Table AT2-5. There are four objectives of this test:

a. Validate that specific mandatory requirements have been satisfied. 

b. Validate specific other technical features. 

c. Evaluate geometric and computation results. 

d. Evaluate productivity enhancement features. 

5.2 The technical features test is a series of independent tests that represent typical problems found in common architectural, engineering and cartographic practices. They are constrained so they: (1) will not require engineering judgment, (2) will produce a desired result that is typically found in common practice, and (3) will isolate a particular analysis or design procedure. The problems are analogous to typical reference book problems designed to demonstrate a technical process or concept. The problems will demonstrate whether the hardware and software product(s) will produce correct and accurate results which are compatible with accepted engineering practice. The LTD will also demonstrate the productivity and enhancement that can be achieved by a typical occasional user through using the proposed systems.

5.3 The technical features test problems that are described in attachment 6 are listed in Table AT2-6. Any changes or deviations made by the Offeror are subject to the approval of the Government. No changes in the class or number of the workstations and servers identified in Table AT2-3 will be permitted.

5.4 If during the technical features test the Offeror can not complete the scheduled tests during a test period, the government will allow additional time beyond the end of the test period in cases of:

a. Delays due to Acts of God 

b. Delays due to the fault of the Government 

5.5 If an Offeror has not completed the scheduled tests during a test period and is near completion, the Government may permit a reasonable extension to the test period (e.g., 30 minutes) for the Offeror to complete the tests.

5.6 Grading of the technical features test will be based upon graphic and/or numeric results and demonstrated productivity enhancement features. Graphic displays and plots will be verified for completeness and accuracy. A binary score will be assigned to each required answer, indicating whether or not the result agrees with the Government's expected result.

5.7 The productivity enhancement features of the Offerors system will be evaluated for each test. The Offeror shall demonstrate the use of the system's productivity enhancement features while the problems are being solved. The Government will observe and evaluate the Offeror's system according to the following criteria.

5.7.1. MAN/MACHINE INTERACTION:

Features that relate to how the user interacts with the hardware and software include:

a. Man/machine interface - The Graphical User Interface (Section C7.2.), function keys (Section C6.3.c.), help systems (Sections C6.3.c. and 7.11.), and tablet menus (Section C6.3.a.). 

b. Visual aid features - GUI (Section C7.2.), modelers (Section C8.4.6. and C8.4.10.2.), applications software (C6.1.c.), Scientific calculator (Section C7.9.); use of colors and layers. 

c. Keystroke reduction features - Command buffer and undo (Section C6.3.a.); defaults (Sections C7.2., C8.4.6., C9.1.1.); macros (Section C8.4.6.); and menus. 

d. Error handling - application abort, redo and recovery (Sections C6.3.b., C8.4.6.); operating system process, memory, file system, and access controls. 

e. Flexibility - Section C6.3.e., and combinations of features such as pop-up and pull-down menus; mixed keyboard, menu and tablet command inputs. 

f. Consistent terminology - Terminology is consistent in its usage throughout the systems, and with customary geoprocessing architectural, and engineering practices (Section C9.1.1.j.). 

5.7.2. GRAPHICS TEXT MANIPULATION:
The features that relate to how simple or complex it is for the user to create and manipulate models, drawings and other graphics and text. This applies to the modelers and to the modeling and drawing requirements of each application software product. Features will be evaluated in the following contexts as appropriate to the test problem:

a. 3-D Models -
Creation or entry
Manipulation (editing)
Viewing (perspective, views, layers)
Utilization
Libraries 

b. 2-D Drawings -
Creation or entry
Manipulation
Scales & dimensions
Annotation 

c. Raster Image -
Creation or entry
Manipulation
Overlay with 3-D models and 2-D drawings 

d. Graphs -
Creation and style selection
Data entry
Clarity of presentation 

5.7.3. DATA EXCHANGE & INTEGRITY:
Features relating to integration (Section C6.1.), the simplicity or complexity of user interaction for data movement between functions, and the integrity of the transferred data.

5.8 Provision has been made for repairs during the technical features test. If during the course of the technical features test, the Offeror produces an incorrect numeric or graphic result, the Government will document the error as a deficiency if a MMR fails or as a discrepancy if either an OTF fails or the result is an error. The Offeror shall repair all deficiencies in order to pass the LTD. Failure to clarify and satisfy a MMR after allotted retesting will be grounds for disqualification. In the case of discrepancies, the Government encourages repair but it is at the Offeror's discretion in the time remaining in the LTD. Program corrections or re-programming (including systems, application, or macro-programming) will be permitted to correct an LTD deficiency or discrepancy.

5.9 Offerors effecting repairs during the technical features test shall submit to the PCO appropriate change pages to the Technical Information Volume (Volume 2) of their proposal within five working days following the completion of the LTD. The change pages shall reference the appropriate LTD Deficiency/Discrepancy Report number to ensure proposal change pages have been submitted for each deficiency and discrepancy.

6. PRODUCTION TEST
6.1 The production test is designed to evaluate how well the system achieves the procurement objectives:

i. increasing facilities management productivity, 

ii. reducing cost through life cycle facilities management, and 

iii. reducing errors through improved information management. The production test will focus on regional planning and building design functions. It consists of completing a 3-D digital model and preliminary design drawings and maps for a typical Navy facility. Table AT2-7 lists the software products required to perform the production test. The Offeror may utilize other offered software in addition to Table AT2-7. 

6.2 The production test shall be conducted during the same time periods that the technical features test is being conducted using the workstations shown in Figure AT2-1. Table AT6-3 (in Attachment 6) lists the output that shall be prepared during the production test. 

6.3 The production test will evaluate four factors: 

i. productivity enhancement features, 

ii. drawing content, 

iii. drawing content coordination, and 

iv. computation coordination. Productivity enhancement features will be evaluated during each test period in accordance with the criteria in paragraph 5.7 in this attachment. Drawing content will be judged by the number of required items recorded on a drawing, map or computation report. The required items are typical of those found on similar drawings commonly used in industry. Drawing content coordination will be evaluated by checking for the corresponding required items that appear on more than one drawing or map. Computation coordination will also be evaluated to ensure the appropriate computation results are correctly included on the drawing or map. 

6.4 No Offeror will have longer than 36 hours elapsed testing time to complete the project including the production of all output required in Table AT6-3. The 36 hours elapsed testing time shall include any and all retests. If the Offeror can not complete the scheduled tests during a test period, the Government will allow additional time beyond the scheduled test period only in the following cases: 

a. Delays due to Acts of God 

b. Delays due to the fault of the Government 

6.5 The production test shall be performed during the scheduled test periods only unless specifically authorized by the Government. The Government will provide the test booklets in accordance with paragraph 4.3. All output must be completed and provided to the Government by the end of each test period. At the end of each test period, the Offeror shall secure all data and systems.

6.6 If the processing or plotting can not be safely terminated and is near completion, the Offeror shall notify the Government and provide a time for completion. The Government may allow additional time if deemed reasonable. If the operation does not appear that it can be completed in the additional time, the Government will require the process or plotting be terminated. If needed, the Government will allow batch processing of the IGES files after the first test period on Day 1. Processing shall be completed prior to beginning the second test period on Day 2 morning (8:00 a.m.).

6.7 Repairs for any reason may be accomplished at any time, however, no additional time to the allotted 36 hours will be permitted for testing and retesting. 

6.8 The facility to be modeled and designed during the production test has been selected to test basic design functions. Architectural complexities are not part of the structure. The building is one story, approximately 7,800 square feet on the ground floor, with a 600-square-foot mezzanine. Consistent with traditional preliminary design procedures, drawings containing construction details are not required. Information contained on a particular drawing or schedule shall be derived from computations, other drawings, schedules or a combination thereof. A digital 3-D model of the building shall be created to facilitate design information coordination between computations, drawings, and schedules. The production test is organized into two phases, regional planning and building design.

6.9 The regional planning portion of the test will demonstrate how the system can be used to select the building site from a regional planning perspective. A region has been selected that has terrain constraints, environmental constraints, and safety constraints. Access corridors and locations of utility services are other factors that will impact the site selection. Maps and associated digital data will be provided that contain the topographic, existing facilities, and existing land use data. Constraints analysis shall include man-made, natural slope, environmental, and safety constraints. The geoprocessing products will be used to select the optimum site location. D-size maps containing various combinations of the planning information shall be produced. A-size master plan plates shall also be produced. 

6.10 The building design will be developed from a definitive design which defines the building floor plan, elevation, roof, section, and parking lot configurations and dimensions. A basis of design document sets forth the required design parameters and supporting technical information required to develop the civil, electrical, mechanical, and structural subsystems. This starting point is common in Navy facilities design procedures. From this starting point civil engineers, electrical engineers, mechanical engineers, structural engineers, and architects develop 3-D designs with respect to their discipline area. An experienced building design professional is recommended to conduct or supervise the development of each of these subsystems.

6.11 Portions of the production test will be initiated using IGES files. The IGES application subset defined in Section C3., Table C3-1, will be used to prepare the IGES files. Some data may be provided in formatted ASCII files. Satellite imaging data may also be provided. Scanning, digitizing or manual input methods may also be used. All data shall be inputted during the allotted time. Scanning or digitizing the building definitive design drawings shall not be permitted.

6.12 Data interchange between application software products and workstations shall be required during the production test. The building site information shall be derived from the regional planning problem. This information shall be passed to the civil engineering workstation to develop the site plan information. The definitive design shall initially be entered at the architectural workstation. Floor plan, roof plan and elevations shall be developed and passed to the electrical, mechanical and structural workstations as the basis for developing the respective building subsystems. Subsystem information shall be exchanged between respective subsystems, on demand, to effect the coordinated development of each building system. Completed subsystem models and drawings shall be returned to the Architectural workstation for subsystem coordination. The digital 3-D model shall be used to coordinate the building subsystem and the preliminary design drawings.

6.13 The production test will also focus on design coordination. Common data required by multiple disciplines shall be located on a server. Drawings and maps that are produced shall have common information shown correctly on each sheet. Furthermore, information that is computed in the analysis and design programs shall be correctly reflected on the drawings and in the 3-D model. The Government will compare the various discipline drawing sheets with each other, and with the various computation output reports to evaluate drawing content coordination and computation coordination results.

TABLE AT2-3
HARDWARE PRODUCTS REQUIRED FOR THE LIVE TEST DEMONSTRATION


QUANTITY

1. Workstations: 

1. Component Design Workstation                                                                                          8 

2. System Design Workstation                                                                                                  5 

3. Facilities Design Workstation                                                                                               2 

2. Servers: 

1. Compute Server                                                                                                                       1 

2. File Server                                                                                                                                 1 

3. Plot Server                                                                                                                                1 

4. Communications Server                                                                                                         1 

3. Peripherals: 

1. Workstation Digitizer                                                                                                             2 

2. Nonimpact Color Plotter                                                                                                        2 

3. Color Hardcopy Printer/Plotter                                                                                             3 

4. Medium Speed Nonimpact Printer/Plotter                                                                          2 

5. Drawing Scanner                                                                                                                    1 

6. Document Scanner                                                                                                                 1 

7. Color Graphics Photo Recorder                                                                                            1 

8. Nine Track Magnetic Tape Device                                                                                      1 

9. 5.25-in Floppy Disk Drive                                                                                                      1 

4. Communications: 

1. FAN Office Kit                                                                                                                        1 

2. FAN Building Kit                                                                                                                    1 

3. Fiber Optic Office Kit                                                                                                             1 

4. 10Base5 and 10Base2 Repeater                                                                                            1 

5. Fiber Optic Interbuilding Kit                                                                                                 1 

The Offeror shall not change the class or number of workstations and servers. Additional peripherals that are offered may be utilized. 

TABLE AT2-4
OFFICE EQUIPMENT REQUIRED BY THE GOVERNMENT DURING THE LTD
[Equipment to be placed in a private work space]

         Description                                                                                                                                              Quantity
1. Light tables to accommodate E-size drawings                                                                                   3 

2. Chairs                                                                                                                                                   25- 30 

3. Tables to accommodate E-size drawings                                                                                            8 

4. Small typing or computer tables                                                                                                           8 

5. Standard page copier with feeder and 5 reams of letter size paper                                                 1 

6. Telephones for local calls and with access to AT&T long distance                                              2 

7. Answering machine or message service for incoming calls                                                             1 

8. Laser printers compatible with HP-Laser Jet II                                                                                   2 

TABLE AT2-5
SOFTWARE PRODUCTS REQUIRED FOR THE LTD TECHNICAL FEATURES TEST

CDWS #1 - Mechanical Part Design

                  Product No.                                                                    Product

                  149                                                                                    Mechanical Part Design

CDWS #2 - Network Communications, Operating System, Graphics, Technical Authoring

                  Product No.                                                                    Product

                  52                                                                                     Network Management Tool
                  70                                                                                     MS-DS Environment
                  71                                                                                     Program Development Took Kit
                  74                                                                                     FORTRAN Compiler
                  79                                                                                     Graphical Kernel System (GKS)
                130                                                                                     Technical Document Authoring
                  E1                                                                                     Optional CADDS 4X Direct Translator

CDWS #3 – Architectural

                  Product No.                                                                     Product

                  97                                                                                     Architectural Programming and Design
                  98                                                                                     Architectural Documentation

CDWS #4 - Civil Engineering

                 Product No.                                                                      Product

                 85                                                                                       Surface Modeling
                 91                                                                                       Mapping
                 94                                                                                       Digital Terrain Modeling
               102                                                                                       Surveying
               104                                                                                       Site Modeling and Material Quantity Estimating
               105                                                                                       Shallow Foundation Design and Analysis
               106                                                                                       Slope Stability Analysis
               107                                                                                       Retaining Wall Design and Analysis
               112                                                                                       Water Supply System

Additional offered software products may be utilized.

TABLE AT-25 (CONTINUED)
CDWS #5 - Electrical Engineering

                 Product No.                                                                      Product

               120                                                                                        Indoor Electrical and Lighting Design
               121                                                                                        Outdoor Electrical and Lighting Design

CDWS #6 - Mechanical Engineering

                 Product No.                                                                      Product

               124                                                                                       Pipe Network Analysis
               125                                                                                       Energy Analysis
               127                                                                                       Heating, Ventilating, and Air Conditioning
               128                                                                                       Plumbing

CDWS #7 - Structural Engineering

               Product No.                                                                        Product

              114                                                                                        Structural System Layout
              115                                                                                        Structural Analysis
              116                                                                                        Steel Detailing
              117                                                                                        Concrete Detailing

CDWS #8 - Engineering Analysis

               Product No.                                                                        Product

              135                                                                                        Advanced Finite Element Analysis
              137                                                                                        Offshore Structures Analysis
              140                                                                                        Data Analysis
              148                                                                                        Symbolic Manipulation

SDWS #1 – Geoprocessing

               Product No.                                                                        Product

               91                                                                                         Mapping
               92                                                                                         Geographic Information System
               93                                                                                         Image Processing
               94                                                                                         Digital Terrain Modeling

TABLE AT2-6

PROBLEMS ASSIGNED TO EACH WORKSTATION FOR THE LTD TECHNICAL FEATURES TEST
CDWS #1 - Mechanical Part Design

                   MD-1 Status Indicator Housing Design

CDWS #2 - Network Communications, Operating System, Graphics, and Technical Authoring

                   *GC-1      Network Management Features
                   *GC-2      DOD File Transfer Protocol (FTP) Feature
                   *GC-3      DOD TELNET Virtual Terminal Feature
                   *GC-4      Transparent File Access/Network File System Protocol
                   *GC-5      Electronic Mail
                   *GS-1      Processor MFLOPS Rating Using LINPACK
                   *GS-2      Processor MFLOPS Rating Using LFK
                   *GS-3      Processor Intrinsic Function Computation Accuracy
                   *GS-4      DOS Environment
                   *GS-5      FORTRAN/Linker/Loader/GKS Test
                   *GG-1      Graphics Exchange Standard
                   *GG-2      Direct Translator
                   *GG-3      DFX Exchange
                     GA-1      Technical Text
                     GA-2      Technical Equations/Symbols
                     GA-3      Technical Graphics
                     GA-4      Technical Tables

CDWS#3 – Architectural

                     AR-1      Architectural Documentation
                     AR-2      Architectural Programming and Design 

CDWS#4 –Civil Engineering

                     CE-1       Dredging
                     CE-2       Roadway Alignment
                     CE-3       Accuracy of Conversion of Coordinates
                     CE-4       Parcel Legal Description
                     CE-5       Adjusting a Six-Sided Traverse
                     CE-6       Computation of Area Enclosed by a Curved Boundary and Location of Missing Points
                     CE-7       Resection
                     CE-8       Water Distribution Network Analysis
                     CE-9       Differential Settlement
                     CE-10     Retaining Wall Design
                     CE-11     Slope Stability

*Productivity enhancement features will not be evaluated in this test.

TABLE AT2-6 (CONTINUED)
CDWS #5 – Electrical Engineering

                     EE-1       General Purpose Branch Circuit Components
                     EE-2       General Purpose Branch Circuits
                     EE-3       Motor Control Circuits
                     EE-4       Lighting Circuits
                     EE-5       Lighting/Lighting Branch Circuits
                     EE-6       Load Centers
                     EE-7       Feeder Design
                     EE-8       Schedules
                     EE-9       Service Entrance
                     EE-10     Interior Lighting, Lumen Method
                     EE-11     Interior Lighting, Lumen Method
                     EE-12     Outdoor Lighting, Point by Point
                     EE-13     Daylighting

CDWS #6- Mechanical Engineering

                     ME-1      3D Ducts and Duct Fittings
                     ME-2      Route Duct, Insert Fitting, Duplicate
                     ME-3      Heating and Cooling Loads for a Building
                     ME-4      Heating, Ventilation, and Air Conditioning
                     ME-5      HVAC Computations
                     ME-6      Duct Sizing
                     ME-7      Industrial Ventilation
                     ME-8      Natural Gas
                     ME-9      Schematic and 3D Pipes, Fittings, Fixtures
                     ME-10    Piping Network Design and Analysis
                     ME-11    Sizing Copper Lines for Hot/Cold Water
                     ME-12    Drainage and Vent Piping Sizing

CDWS #7 – Structural Engineering

                     SE-1        Analysis and Design of a Continuous Beam
                     SE-2        Analysis of a Built-Up Section
                     SE-3        Frame Display and Load Calculation
                     SE-4        Analysis of an Unsymmetrically Loaded Beam
                     SE-5        Non-Prismatic Beam
                     SE-6        Reinforced Concrete Design
                     SE-7        Prestressed Concrete Design
                     SE-8        Steel Truss Design
                     SE-9        Steel Column and Splice Design
                     SE-10      Shear Wall Analysis
                     SE-11      Frame Analysis

CDWS #8 – Engineering Analysis

                     EA-1       Elastic-Plastic Truss Structure
                     EA-2       2-D Consolidation
                     EA-3       Snap-Through of a Cylindrical Roof
                     EA-4       Dome Collapse Prediction
                     EA-5       Blast Time Series Data Analysis
                     EA-6       Ocean Time Series Data Analysis
                     EA-7       Towed Body
                     EA-8       Yield-Line Theory Application
                     EA-9       Rectangular Plate Under Sinusoidal Load

SDWS #1 –Geoprocessing

                     GP-1        Mapping
                     GP-2        Scanning and Geographic Information System
                     GP-3        Image Processing

TABLE AT2-7

SOFTWARE PRODUCTS REQUIRED FOR THE LTD PRODUCTION TEST
               Product No.                                                                        Product

               84                                                                                         Wireframe Modeling
               85                                                                                         Surface Modeling
               87                                                                                         Drafting and Drawing Generation
               88                                                                                         Relational Database System
               91                                                                                         Mapping
               92                                                                                         Geographic Information System
               94                                                                                         Digital Terrain Modeling
               95                                                                                         Utilities Management
               96                                                                                         Facilities Master Planning
               98                                                                                        Architectural Documentation
               99                                                                                        Interior Design & Space Management
               100                                                                                      Landscape Architecture
               104                                                                                      Site Modeling & Material Quantity Estimating
               105                                                                                      Shallow Foundation Analysis and Design
               112                                                                                      Water Supply System
               114                                                                                       Structural System Layout
               115                                                                                       Structural Analysis
               116                                                                                       Steel Detailing
               120                                                                                       Indoor Electrical & Lighting Design
               121                                                                                       Outdoor Electrical & Lighting Design
               123                                                                                       Electrical Analysis
               127                                                                                       Heating, Ventilating and Air Conditioning
               128                                                                                       Plumbing
               129                                                                                       Fire Protection
               130                                                                                       Technical Document Authoring 

Additional offered software products may be utilized.

