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1.0 PROGRAMMATICS

' During FY92, USBI performed many programmatic related tasks. These
programmatic tasks have been categorized as follows:

1 ' Acquisition

>

12 Project Engineering/Program Planning

1.3  Cost
The reports associated with these tasks follow in paragraphs 1.1.1 through 1.3.3.

Proceeding each task report is a brief description of the contents contained within.
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1.1 ACQUISITION

The following is a list of reports associated with USBI's FY92 acquisition related
tasks.

1.1.1 Consortia Data
1.1.2 SOW Definition Process
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1.1.1 Consortia Data

Task report 1.1.1 is a collection of consortia data gathered to provide information
to NLS acquisition planners for use in developing the "best" means to procure the
NLS. It contains definitions, examples, types, advantages, and disadvantages of

consortia.
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1.1.2 SOW Definition Process

Task report 1.1.2 is SOW Definition Process which is intended to provide a means
of evaluating proposed tasks. Input into the process is a list of proposed tasks;
each task is driven through a series of screens and filters, and the surviving tasks

are suitable for a statement of work.
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1.2 PROJECT ENGINEERING/PROGRAM PLANNING

USBI's FY92 major emphasis was on project engineering/program planning.
Consequently, the majority of the FY92 task reports fall into this category. The

following is a list of these reports.

1.2.1 Red Team Review Participation

1.2.2 Program and Contractors' Managers' Review #2 Material
1.2.3 Program and Contractors' Managers' Review #3 Material
1.2.4 Program and Contractors' Managers' Review #4 Material
1.2.5 Program and Contractors' Managers' Review #5 Material
1.2.6 Project Management and Schedule Software Analysis

1.2.7 Compilation of all assigned actions

1.2.8 Master Schedule Development -
1.2.9 Facilities Schedule Development
12.10  Logic Network Development
1.2.11 Project Plan

12.12  Summary Reports

1.2.12.1 The Gavin Report

1.2.12.2 Phased Program from "Ups and Downs of the New Space
Launcher”

1.2.12.3 NASA Headquarters direction to JPO

1.2.124 NLS Funding Flow

1.2.12.5 National Space Policy Directive #4

1.2.13  Opportunities for Change Matrix -
12.14  Engineering Demonstration Evaluation Process
12.15 Engineering Demonstration Candidate

1216  WBS Review and Comments

12.17 DR Summary
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1.2.1 Red Team Review Participation

USBYI, along with other contractors, participated in the Red Team Review. The
purpose of this review was to perform an independent technical evaluation of the
NLS design reference document and provide an assessment of MSFC |
management by applying corporate knowledge background to the presented data.
Results of this review were included in the MSFC NLS Red Team Review

Summary Presentation report which is not attached, but is available upon

request.
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1.2.2 Program and Contractors' Managers' Review #2 Material

Task report 1.2.1 is the material USBI presented at the second Program and
Contractors' Managers' Review held January 15-16, 1992. A list of the topics

discussed follows. Items in bold represent key areas of emphasis.

. What's important to the program?
. How should the program proceed?
. What are the top priorities?

. What's key other than the vehicle?

. How can we achieve real cost reductions?

. Recommendations

. Preparations for the National Space Policy Directive #4
Decision

. Some key points

d Phased Program Approaches
. Characteristics of a sellable NLS Program
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R UNITED
Summary Document e Eggr'NOLOGES

1.2.3 Program and Contractors' Managers' Review #3 Material
Task report 1.2.2 is the material USBI presented at the third Program and
Contractors' Managers' Review held March 19-20, 1992. A list of the topics

discussed follows. Items in bold represent key areas of emphasis.

. Suggestions for Quarterly Review
. Opportunities for Change

. Current View of the NLS Program Prospects and Plans

NOTE:

USBI also led the coordination of this review, which involved the logistics of the

review and establishing an appropriate agenda.
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Summary Document

A UNITED
TECHNOLOGIES
USBI

1.24 Program and Contractors' Managers' Review #4 Material

Task report 1.2.3 is the material USBI presented at the fourth Program and

Contractors' Managers' Review held May 13-14, 1992. A list of the topics

discussed follows.

. Program Issues

Sponsor/Advocacy

Enabling Requirements

Initial Development (20K/Commercial)

Budget Pressure/Keeping Contractor Teams Together

. Commercialization

. Current View of the NLS Program Prospects and Plans
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A UNITED
Summary Document I EE%PNOLOGES

1.2.5 Program and Contractors' Managers' Review #5 Material
Task report 1.2.4 is the material USBI presented at the fifth Program and
Contractors' Managers' Review held July 28-29, 1992. A list of the topics

discussed follows. Items in bold represent key areas of emphasis.

. NLS Pictorials
. NLS Full-Scale Development

. Summary of the National Space Council Memorandum
(July 1, 1992)

. US Space and Defense Sectors Closely Related

. Importance of Good Program Definition

. Implementing New Ways of Doing Business

. Limitations of New Ways of Doing Business

. DOD and NASA Program Acquisition Planning
J Engine Out
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1.2.6 Compilation of all Assigned Actions

Task report 1.2.6 is a compilation of all assigned actions from the Program and
Contractors' Managers' Review (PCMR) #1 (November 6, 1991), PCMR #2
(January 15-16, 1992), PCMR #3 (March 19-20, 1992), and PCMR #4 (May 13-14,

1992). This report lists each action assigned, the actionee, and the action's

disposition.



Compilation of Actions for NLS
July 8,1992

Actions from 4th PCMR May 13-14:

20K Vehicle Implementation and Utilization

Actionee: Contractors
Disposition: Due at July PCMR
Justification for 50K Vehicle
Actionee: Contractors
Disposition: Due at July PCMR
Specific Scars for SEI

Actionee: Contractors
Disposition: Due at July PCMR
Complete Commercialization Chart (May PCMR)
Actionee: Contractors
Disposition: Due at July PCMR
Report of PDT's Performance
Actionee: Len Worlund
Disposition: Due at July PCMR
Impressions of Engine ICD

Actionee: Jerry Smelser
Disposition: Due at July PCMR

Conclusions from Programmatic and Technical Commercial Requirements
Actionee: Uwe Hueter
Disposition: Due at July PCMR

Actions from 3'd PCMR March 19-20:

Provide rationale for preferred approach to maintain industrial base until new
start for vehicle and payload accommodations.

Actionee: Contractors

Disposition: Done March 31

S&E teams meet with contractor cost estimators on design-to-cost.
Actionee: Len Worlund

Disposition: Done March 27

Develop vehicle to engine Interface Control Document (ICD) with no TBD's.
Actionee: TBC, R, STPT

Disposition: Done May 13-14

Determine how to evolve the NLS to meet SEI requirements.
Actionee: MMMSS, TRW, MMC
Disposition: Done May 13-14



Determine how to mature the phased budgeting approach considering the
' current acquisition plan.

Actionee: GD, RI

Disposition: Done May 13-14

Develop specific, objective items for doing business differently to lower costs.
Actionee:" MDSSC, USBI

Disposition: Done May 13-14

Specify what technologies we need with respect to operations improvements
along with their cost investment and savings.

Actionee: TBC, GD, LMSC
Disposition: Done May 13-14
Define Integrated Product Development Team (IPDT).
Actionee: TRW
Disposition: Done May 13-14
"Opportunities for Change';

Memo from Bridwell dated January 29, 1992. Attempt to identify and quantify

those practices, required by both the government and by contractors, that drive

developmental and operational costs in terms of time and money.

Actionee: Contractors

Disposition: Contractors presented ideas at the 2nd PCMR. Action
continued to next PCMR

. Agreements from end pCMR January 15-16, 1992- Bridwell memo dated January
29, 1992:

Establish Working Group to:
1) allocate and monitor cost goals for hardware and software
2) resolve program requirements issues which drive cost.
Technical Decisions:
- STME vac Thrust increased to 650K (+3000# Payload)
- Core Intertank scars for HLLV deleted, i.e., 1.5 stage unique (+3500#
Payload)
- Core LH2 tank length increased additional 5ft
- Adopt propellant dump thru STME for core deorbit (+3000# Payload)
- Add engine/feedline bleed system for prelaunch conditioning (+6000#
Payload)
- Baseline STME Isp requirement @428.5sec (+3450# Payload) with goal
@ 430.5sec

Actions from 15t PCMR on November 6, 1992 (Angie Jackman list):
Preparation and concurrence of NLS Position Book.
Actionee: H. Atkins
Disposition: Contractors gave inputs/‘comments

Establish cost tracking system.

A Actionee: L. Zoller .
Disposition: ?



Prepare schedule.

Actionee: L. Zoller

Disposition: Continuing updates

Concur in MOU/MOA (Level II Punch List).
Actionee: E. Gabris

Disposition: ?

Prepare Acquisition Plan.

Actionee: L. Zoller (M. Stiles) w/design support from L. Worlund
Disposition: ?

Prepare Program Management Plan.

Actionee: L. Zoller (D. Thurman)
Disposition: Project Plan draft published May 5

STME (increase thrust, engine out, base heating considerations).
Actionee: J. Monk
Disposition: Technical descisions made January 15-16

Vehicle (1.5 performance, operations impact on design, incorporation of
advanced technology, incorporation of 20K vehicle and propulsion

requirements).

Actionee: L. Worlund
Disposition: Done March 19-20
CTV Punch List:

Reference Communications

Maximum use of existing hardware (avionics?)
Reusability

Propulsion parameters, performance

Mission duration

Dependence on SSF logistics supply mission
SSF and Orbiter imposed requirements.

Actionee: H. Buchanan

Disposition: ?

Requirements review.

Actionee: Level I

Disposition: Lv III Contractors made inputs - NASA compiled: Done June

OMB and National Space Council submittals:

1) NLS program management plan, acquisition plan and preliminary
payload transition plan.

2) Options for reducing development and/or operations costs.

Actionee:  NASA/DoD
Disposition: Lead by Level I



Support the Level INTRW study of potential management concepts for program
management and integration (JPO memo of November 27, 1992).

Actionee: TRW w/ MSFC support

Disposition: ?

Continuous Improvements Steering Council (J. Lee) questions (Schramm memo of
November 26, 1992):

By what criteria do you judge our performance?
What are your expectations of the Center?

What are we doing that you believe is counter-productive or causing you
unnecessary work?

In what areas do you think we should improve?

Actionee: Contractors
Disposition: Done - F. Shramm produced a summary

Actions from 15t PCMR November 6, 1991 (Bridwell list November 6, 1991):

Prepare project plan, logic network, schedules, cost assumptions,
implementation philosophy.

Actionee: Each project w/ Contractors

Disposition: Project Plan, Network & Schedules: Drafts & updating
Plan for reducing launch processing without constraints of the STS procedures.
Actionee: D. Page (KSC) & J. Madewell (LMSC)

Disposition: ?

Establish means for setting cost targets and define a tool for measuring

progress against the targets,
Actionee: L. Zoller
Disposition: ?

Assess viability of, and develop plans for, demonstrations as an integral part of
the development program.

Actionee: L. Worlund

Disposition: USBI input in March-April

Col. Colgrove conclusions:

Colgrove will pursue the Acquisition Strategy, keeping open the option for a 1999
launch by adjusting funding levels and for content.

Colgrove to increase emphasis on operational requirements methodology.

Colgrove endorsed consideration of early demonstrations.



A UNITED
Summary Document EY 3 agngOLOGIES

1.2.7 Project Management and Schedule Software Analysis

Task report 1.2.7 is a report titled, "Evaluation of Project Management and
Scheduling Packages.”" This report documents the result of a review of program
management and scheduling software packages and recommends a package to be

used as a standard throughout the NLS program.
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Executive Summary

This report documents the efforts of Applied Research Incorporated (ARI), under
subcontract to United Space Boosters International (USBI), contract number NE3837145
(purchase order 42566), in support of the Heavy Lift Launch Vehicle (HLLYV) definition
office of the Marshall Space Flight Center (MSFC). Under this effort, ARI was tasked to
review project management and scheduling software packages and recommend a package
that could be used as a standard throughout the National Launch System (NLS) program.
The period of performance of this task extended from January 1992 through April 1992.

Three matrices were developed for the evaluation: a criteria matrix which was used
to rank the software packages from poor to excellent over a wide variety of features, a
matrix that summarizes additional attributes of the software, and a matrix that contains
the limits and capacities of the software. ! The evaluation criteria were reviewed with
MSFC to determine the relative importance of each criteria based upon their preferences
and needs. The matrices were used to collect data during the evaluation process and to
aid in the final software assessment. In addition, our findings were supplemented through
interviews with technical support personnel and users of the software.2

The software evaluation was completed in three stages. Stage 1 began in early
January and continued until January 27 when the preliminary assessment was delivered.
The Stage 1 assessment included the review of Mac Project II, FastTrack Schedule, and
ARTEMIS Schedule Publisher software packages. The recommendations that resulted
from Stage 1 included: eliminating FastTrack and Mac Project II from further study,
evaluating ARTEMIS Schedule Publisher in greater detail, and adding Micro Planner X-
Pert and Open Plan/Mac to the assessment.3 These three packages were reviewed in
Stage 2 which continued until February 18 when an interim report-was submitted. At that
time, the study efforts were temporarily delayed to fulfill 2 more pressing need for the
NLS Program Master Schedule and logic network. Microsoft Project and Project
Scheduler 4 (PS 4) were also added to the assessment for stage 3.4

In stage 3, demonstration packages of Microsoft Project and Project Scheduler 4 were
reviewed in detail. > When we completed this review, we expanded the three matrices to
include all of the packages from stage 2 and stage 3 (Microsoft Project, Project Scheduler
4, Micro Planner X-pert, Open Plan/Mac, and ARTEMIS Schedule Publisher). We used

L A partial display of these matrices is contained in Figure 1.2.
2 Figure 1.1 on page 2 displays the task methodology.

3 Refer to Section 2.2 for a description of Stage 1.

4 Refer 1o Section 2.3 for a description of Stage 2.

3 Refer to Section 2.4 for a description of Stage 3.



the relative importance ranking provided by MSEC in conjunction with our assessment of
the criteria features to develop our recommendation. Ouyr intent was not to find the
"perfect package", but to find the most balanced package that would provide the user
with top quality features and performance.

Of all the packages reviewed, Micro Planner X-Pert demonstrated above average
ratings by remaining consistently flexible and c¢asy to use. Being the most balanced
package that we reviewed, we recommend it to support the project management
requirements of the NLS program.6

8 Refer to Section 3.2 for a detailed discussion of the results.

ii
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1.0 INTRODUCTION

This report documents the efforts of Applied Research Incorporated (ARI), under
subcontract to United Space Boosters International (USBI), contract number NE3837145
(purchase order 42566), in support of the Heavy Lift Launch Vehicle (HLLYV) definition
office of the Marshall Space Flight Center (MSFC). Under this effort, ARI was tasked to
review project management and schedulin g software packages and recommend a package

that could be used as a standard throughout the National Launch System (NLS) program.
This report documents the task and includes:

an executive summary that provides the reader with the task overview and study
results;

* a methodology section that includes the task ground rules and assumptions, and the
criteria matrices used to evaluate the software;

* aresults and recommendations section that includes definitions for each of the
criteria in the matrix, a completed version of the criteria matrix where the software
packages are ranked from poor to excellent over a wide variety of features, a matrix
that summarizes additonal attributes of the software, a marrix that contains the limits
and capacities of the software, and a discussion of our recommendations; and,

Appendix A that includes the supplemental sources of information used in the
evaluation.

L1 Accomplishments During the Period of Performance

The period of performance of this task extended from J anuary 1992 through April
1992. An interim report was delivered on February 18 and, at that time, the study efforts
were temporarily delayed to fulfill a more pressing need for a NLS Program Master
schedule and logic network. The software assessment was completed with the concurrent
development of the schedule and logic network during the March and April time frame.
Additional time could have easily been spent studying the attributes of each software
package in the evaluation. The intent of the task, however, was to quickly and efficiently
review the software so that the HLLV office could begin scheduling and planning the
program.



2.0 METHODOLOGY

The software evaluation was completed in three stages. Figure 1.1 provides an

overview of the task methodology and indicates the activities that were performed during
each stage of the task. The three stages occurred during separate time periods.

Developed the
criteria matrix

Developed the
limits & capacities
matrix

Developed the
addioonal
attributes matrix

| Quickly Reviewed
* Fast Track (S/W)
-| * Mac Project I (S/W)

STAGE 1

| + Schedule Publisher (Demo)

“|Provided initial
— i recommendation

“|* Review ARTEMIS
Schedule Publisher in
more detail

—v—

Reviewed (in detail)
+ X-pert (S/'W)

* Open Plan (S/W)

* Schedule Publisher (S/W)

Filled in matrices for |
each package reviewed

Interviewed

Proj Mgmt
Professionals

STAGE 2

Delivered Interim Report
* No package was selected
* Project Scheduler 4 &
Microsoft Project were
added to the review

!

v

Reviewed (in detail)

* Proj Scheduler 4 (Demo)

* Microsoft Project (Demo)

* Project Scheduler 5 (Demo)
+ Con't Review of Open Plan

Filled in matrices for
each package reviewed

[ Interviewed
Proj Mgmt

Constructed a matrix of all
packages remaining:

* Micro Planner X-pent

* ARTEMIS Scheduler Pub.
* Open Plan/Mac

* Project Scheduler 4

* Microsoft Project

o Professionals STAGE 3
Analyzed Results and Developed Developed & Submitted
a Recommendation Final Repon

Figure 1.1 Task Methodology

o




2.1 Ground Rules and Assumptions
’ Prior to beginning Stage 1, we developed the following list of ground rules and
assumptions which were agreed to by the responsible MSFC Manager:

* only Macintosh resident packages would be considered for review;

* anoverview analysis would be conducted for: MacProject I1, Fast Track Schedule,

and ARTEMIS Schedule Publisher:

any one of these packages would automatically be eliminated from further review

if they did not satisfy a highly weighted criteria;

* an in-depth analysis would be conducted of additional TBD software packages;
and,

* the cost of additional hardware requirements for HLLV that could potentially result
from the software recommendartion would not be estimated.

2.2 Stage 1

Stage 1 began in early January and continued unril January 27 when a preliminary

assessment was delivered. In stage 1. we began by developing a criteria matrix and

. reviewing the criteria with MSFC 1o determine the relative imporiance of each criteria
based upon their preferences and needs. Our intentions were not to assign a weighted

value to the criteria, but simply to understand how the criteria ranked in terms of

imporntance to the ultimate user. As we developed this list, it was evident that nor all of

the items we were generating qualified as “critera.” We decided to separate the

subjective criteria from those that simply identified features, limits, or capacities. In

total, we developed three marices: the criteria matrix, the limits and capacities marrix.
and the additional atmibutes matrix. Figure 1.2 displays samples of these matrices.

VI



CRITERTA

A-pert Sched.

Pub.

Open
Plan

Proj
Sched 4

MicroSoft
Project

Flexibility of Importing/Exporting

Help Screens

Manuals

Menus

Overall Performance and Reliability

Overall Scheduling Capabilities

Real Time Analysis for Schedules and Networks

S/W_Support Quality

Support Accessibility

Tutorial

User Interface

Etc.......,

LIMITS and CAPACITIES

X-pert Sched.

Pub.

Open
Plan

Proj
Sched 4

MicroSoft
Proj

No. of Subprojects

No. of Activities per Project

Description Field Length Limit

No. of Scheduie Summary Structures

No. of WBS/OBS Summary Structures

Min. Duration_Planning Unit

No. of Different Calendars

No. of Resource Types

No. of Resources per Activity

No. of User Available Text Fields

Ete..........

ADDITIONAL ATTRIBUTES

X-.pert Sched.

Pub.

Open
Plan

Proj
Sched 4

MicroSoft
Project

Availability of Gantt Chart Views

Availability of PERT Diagram Views

Availabilitv_of Resource Histograms

Availability of Split Screens

Avaitability of Structure/Tree diagrams

Availability of Spreadsheet-tvpe task lists

Critical Path Method Analvsis

Multiple Start and End Nodes

PERT Analvsis

Compatible with JPO/BMO

Compatible with Macintosh System 7

Ete...,...,.,

Figure 1.2 Evaluation Matrices




We then conducted an overview evaluation of MacProject 11, FastTrack Schedule,
and ARTEMIS Schedule Publisher. Full versions of the software were used to evaluate
MacProject II and FastTrack and a demonstration package was used to evaluate
ARTEMIS Schedule Publisher. Conducting the review with the knowledge of which
criteria were most important to the customer, it quickly became evident that MacProject
Il and FastTrack Schedule would not suffice their needs. We delivered a preliminary
assessment that summarized our findings and presented recommendations for the
remainder of the task. The highlighted results of this assessment are discussed below.

Fast Track Schedule (Version 1.5)
Fast Track Schedule has many benefits as a scheduling tool; however, it does not
provide the networking and resource tracking capability that is required. We
recommended that the software be eliminated from further review.

ARTEMIS Schedule Publisher (Demonstration Package Version 3.0)
ARTEMIS Schedule Publisher has many benefits as a scheduling and project
management tool. It seems to provide many of the scheduling, networking and

resource racking capabilities that are desired. We recommended that a full version
of the software be obtained and reviewed in detail.

MacProject IT (Version 2.01)
Mac Project II has many benefits as a scheduling and project management tool. It
provides many scheduling, networking, and resource tracking capabilities; however,
the constrictive activity limitation of 500 makes it a poor choice for further review.

Additional Recommendations

We also recommended that Micro Planner X-pert and Open Plan/Mac be added to
the review.




2.3 Stage2

In stage 2, we reviewed, in detail, full versions of ARTEMIS Schedule Publisher,
Micro Planner X-pert, and Open Plan/Mac. During the review, we gathered the data for
the attributes and limits and capacities matrices first, and then proceeded through the
“tutorial" or "getting started” section of the software's documentation. As time allowed,
we ran a test schedule and logic network to test features that were either absent or
covered vaguely in the tutorial. We supplemented our findings by interviewing project
management professionals which included technical support personnel and user's of the
software. On February 18, we submitted an interim report that documented our findings.
At that time we did not make a recommendation because the Open Plan/Mac? data was
incomplete, there were two more packages added to the review, and there were some
unresolved issues.

The interim report marked the end of stage 2. As mentioned in Section 1.1, when the
interim report was delivered, efforts were postponed to create the NLS Program Master
Schedule. The continuation of the software evaluation was delayed until the second week

of March. Also, at that time, Microsoft Project and Scitor Corporation's Project
Scheduler 4 were added to the assessment.

2.4 Stage 3

In stage 3, we reviewed, in detail, demonstration versions of Project Scheduler 4,
Project Scheduler 5 (PS 5 for the PC), and Microsoft Project and continued the review of
Open Plan/Mac.8 It is important to note that Project Scheduler 5 for the PC was included
in the review only because the Macintosh version of PS 5 had not been released ar the
time of the study. We were aware that Project Scheduler 4's activity capacity limitation
of 2500 would limit our scheduling and networking flexibility; however, plans for the yet
to be released PS5 Macintosh version included an activity capacity limitation of 7500.
We were attempting to obtain some insight into PS5 since the Macintosh and PC versions

7 Open Plan/Mac is a shell that runs with the accompaniment of Fox Base software which is a data base
program. There was some delay in receiving Fox Base, which truncated the time that we had allocated to
review Open Plan. The Open Plan/Mac data was incomplete and, at that time, it would have been
premature to make a recommendation.

8 There was no additional review of Micro Planner X-pert and ARTEMIS Schedule Publisher in Stage 3.
The results of their evaluations were analyzed at the end of Stage 3 along with the data collected for
Microsoft Project, Open Plan/Mac, and Project Scheduler 4.



were taunted as being quite similar. We supplemented our review of Project Scheduler 4
with the data that we collected from reviewing Project Scheduler 5.

The review in stage 3 was conducted in a similar fashion to that in Stage 2. We
completed the attributes and limits and Capacities matrices first and then proceeded
through the "tutorial” or " getting started” section of the software's documentation. Once
again, we supplemented our findings by interviewing technical support personnel and
user's of the software. When we completed reviewing Project Scheduler 4 and 3,
Microsoft Project and Open Plan/Mac, we expanded the matrices to contain the software
packages from stage 2 and stage 3. We studied all of the data, cross referenced the data

to our hands-on experience with each package, and made an assessment for each of the
criteria in the matrix.9

9 A dictionary of the criteria listed in the matrix is included in section 3.1.



3.0 RESULTS AND RECOMMENDATIONS

3.1 Criteria Description

During the review and evaluation process, we studied the data collected in each of
the matrices as well as the data that we collected from other sources.!® The limits and
capacities and additional attributes matrices were used to gather software features and
specifications. The terms used in these matrices are self explanatory. The criteria martrix
was used to rate each of the software packages from poor to excellent over a wide variety
of topics i.e. capacity; scheduling and resource controls; planning and tracking
capabilities; and editing and reporting features. To aid in our evaluation, we found it very
useful to list questions for each item in the criteria matrix. To help the reader properly

interpret the evaluation results, we have included this list below. Figure 3.1 describes the
rating scheme used in the criteria marrix.

*  Symbol = Heart ()
*  Poor : = 1
« Fair = 2
*  Good = 3
*  Very Good = 4
* Excellent = 5

- Figure 3.1 Criteria Matrix Rating Scheme

Flexibility of Importing/Exporting :
What are the available file formars for importing and exporting? How much

data is importable/expontable? Are there any direct interfaces built with the
software? How difficult is the importing/exporting?

Help Screens:

Are the help screens easily accessible? Are they indexed? How easy is it to

locate a particular topic? Is the information that they provide thorough? Do
they cross reference to other topics?

10 Refer to Appendix A for a complete list of supplemental sources.



Manuals:

How organized is the manual? Is there an overload of information? Is the
text easy to understand and follow? How well does the manual graphically
display examples of screen formats or reports? Is the manual indexed? Does
it contain examples? Can you quickly and easily locate a specific topic?

Menus:
Are the menus user friendly? Are they typical Macintosh? Are the menus
intuitive? '

Overall Performance Reliabiliry:

Does the software operate at a reasonable processing speed? Are there any
noticeable bugs in the software?

Overall Scheduling Capabilities:

Are there any limitations to the scheduling capabilities? How diverse are the
scheduling functions? Is it easy 1o generate a schedule? Are the data inputs
for the schedule cumbersome? Is it easy to change the schedule?

Real-time Analysis for Schedules and Nerworks:

Can impacts of changes in the data (schedule or logic network) be
automnatically viewed on the screen or does the user have to recalculate the
schedule (or network) before viewing change impacts?

Software Support Qualiry:
What level of technical support is available? Are the technical personnel

responsive and knowledgeable? Were the calls answered promptly and
correctly?

Support Accessibiliry:

How easy is it to contact the technical support personnel? Is there a toll free
number available? Is there a fax number to send inquiries?

Tutorial:

Does the software follow along with the tutorial? Does the tutorial highlight
the major features of the software? Is it logically organized? Are there cross
references to the user's guide or reference manual?



User Interface:

How does the software rate overall for ease of use => taking into account
menus, help screens, manuals, and the operating environment?

Control over fonts, text, parterns, colors erc.:

Is there a wide variety of fonts, patterns and colors available to the user? Are

the fonts, text, patterns, colors, easy to change? Can the user create custom
bars and symbols?

Diversification of Standard Reports:

How many standard reports are available to the user? Do the standard reports

offer a wide variety of reporting options? Do they meet the needs of the
user?

Manipulation of Standard Reporis:

To what extent can the standard reports be manipulated? Can the graphics be
changed or only titles and legends?

Ease of Calendar Adjustment:
How easy is it to adjust the calendar? Are there a wide variety of calendar
default options to aid the user in changing the calendar? Is it easy to adjust

from calendar years 1o fiscal vears and vice versa? Can weekends and
holidays easily be suppressed?

Ease of Changing and M anipulation of Graphics:
Is it easy to change on-screen graphics? Can the reports be changed while

working within the software or do they have to be exported to a drawing
package for editing?

Ease of Entering Dara:

Is data entry a simple process? Is there a single data entry screen used for all
data input? Is there a logical sequence for entering data across screen
formats? What are the available formats for entering data?

Ease of Report Creations:

Does the software allow yOu to create custom reports? Can the custom
reports be created from within the software or is an external drawing package
required? How easy is it to create a custom report?

10



Ease of Use Before Training:

How easy is it to use the software before any formal training? Does the
documentation aid you sufficiently in this area? Is the nomenclature
standard? Is there an abundance of software proprietary terminology?

Ease of Statusing:

Can the project status be updated while in the Gantt or Logic Network on-

screen view? How easy is it to post progress? Can the user view the
progress updates on the screen?

Editing of Spreadsheet-rype Task Lists (Table formas):
Is it easy to edit the spreadsheet-type format? Can you use cut, copy, paste,
insert, find, sort, erc., and similar functions in the table format?

Flexibility of Data Entering Across Screen Formars:
Can data be entered in all screen formats i.e. Gant, Logic Network, Table,

etc.,.,,? Is there a capability to split screens so that more than one screen can
be viewed at a ime?

Flexibility To Handle Diverse Projects:

What is the software's capacity and relative speed? Is the project architecture

flexible to handle large projects? Can you break the project data into
subprojects? Can you interface subprojects and projects?

Qualiry of Graphical Outpur:
What is the quality of the software's graphical ourput? for the Gantt? for the
Logic Network? Does the software support a wide variety of output devices?

Ease of Resource Management:

Can common resources be shared across projects? Can resources be assigned

per task? Will the software support automatic resource leveling? Can the
user prioritize the resource leveling process?

Flexibility of Reporting Features:

How much flexibility is there for the user to create custom reports? Does the
software support batch reporting?

11



3.2 Study Results

It was not our intent to determine the "perfect” package, but to find the most
"balanced” package that would provide the user with top quality features and
performance. Figures 3.2 and 3.3 display the software attributes, limits, and capacities
data that we collected, and Figure 3.4. contains our evaluation for each of the packages

reviewed. The discussion below highlights the advantages and disadvantages of the
software.

Micro Planner X-pert

Micro Planner X-pert has many advantages and is a well balanced software
package. Its "user friendliness" is obvious in the well organized, well written and
well indexed manuals; easy to use, intuitive, and typical Macintosh menus; and
simple and convenient data entry formats. The user can change schedule
information and resource assignments from within the same dara entry form and
entering data in the schedule, network, and table views is consistently simple. The
"Mac like" project desktop working environment provides a welcomed familiarity
to the user. Micro Planner X-pert offers great flexibility in reporting features by
allowing the user to easily manipulate the software's standard reports through the
use of the "Standard Report Stationery” or access the built in Treport generator o
produce customized reports with excellent quality. The software lends itself to
large projects because of its generous data capacity of 10,000 activities and project
architecture which provides the user with the capability of dividing large projects
Into more manageable subprojects.

Unfortunately, this capability has some drawbacks. The networks are built at
the subproject level, the subproject activity capacity is 1400, and the subprojects
are connected through the use of interface nodes. This subproject capacity
limitation forces the user to visualize the entire project network and plan the
division or segmentation of the network early in the design. This knowledge is not
always available in the early stages of a program. In addition, to consolidate the
subproject networks into one graphical representation (for plotting the entire
network), the user must save the data to an external file (PICT file).
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ARTEMIS Schedule Publisher

ARTEMIS Schedule Publisher defines a simple approach to project
scheduling in a user friendly environment. The software opens to a full screen
Gantt view where an inexperienced user can quickly create a schedule entirely
through the use of the mouse. Schedule updates, such as changing activity
durations and posting progress can efforlessly be completed in a similar fashion.
The software provides real time feedback for schedule changes because it
automatically calculates the project end date when the user makes a change to an
activity duration. ARTEMIS Schedule Publisher offers the user reporting
flexibility through the use of MacDraw or Canvas where the user can create
custom reports with excellent quality. It also provides comprehensive data
exchange facilities for the 6000, 7000, and 9000. ARTEMIS platforms.

Unfortunately, when the user moves outside of the Gantt environment, the
menu choices become less obvious. The menu descriptions are confusing and
their non-intuitive nature can be frustrating.  ARTEMIS Schedule Publisher
provides a manual method of resolving resource conflicts, but lacks automatic
resource leveling which implies manual adjustment and can be extremely
cumbersome for complex projects. Unfortunately, the use of MacDraw and
Canvas for reporting purposes is sometimes inconvenient for the user because
these packages reside external to the software. In addition, to produce these
customs reports, the user is required o purchase the drawing package.

Open Plan/Mac

Open Plan/Mac is a very powerful software package with some impressive
features. These features include: the da:a reporiing capabilities which are a direct
result of the software's external Weicom Reporting Language (WRL); the
flexibility of importing and exporting: the quantity of data that the user can
process; and the functions (i.e. sort, search, copy, paste,) available to the user for
the manipulation of the data. The lauer two features would not be possible
without the presence of Fox Base which is a darta base program that runs with
Open Plan/Mac.

Unfortunately, these powerful fearures come with many sacrifices. Data entry
is a confusing procedure and the absence of a Graphical User Interface (GUI
ensures nearly no graphical feedback. The software lacks real time analysis
which makes examining change impacts frustrating because the user has to
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recalculate every time a change is made to view the result. When the on-screen

‘ graphics appear, they are very difficult to read. The menus are not intuitive nor
are they familiar to the typical Macintosh user. The WRL report generator is
difficult to learn and can be overwhelming for a user without data base
experience. The two volume set of manuals do not provide relief because they
lack organization, contain very few examples, and read like a text book.

Project Scheduler 4

Project Scheduler 4 is a promising package with many solid features. One
strength is its ability to organize project tasks into related groups using Work
Breakdown Structures (WBSs), Organizational Breakdown Structures (OBSs),
or Resource Breakdown Structures (RBSs) which requires the user to design the
project layout prior to data entry. PS4 also has continuous rescheduling, and solid
resource allocation tools among its swengths. It provides the user with the option
of choosing interactive or automatic resource leveling which automatically shifts
dates to help accommodate overloaded resources. It also allows the user 1o
conduct "what-if" analyses by expressing the duration of a job in most -likely,

‘ optimistic or pessimistic values and then viewing the overall impact on the
schedule.!!

Unfortunately, for the experienced Macintosh user, accessing many of these
PS4 functions is awkward. The menus and data eny formats are examples of
areas where PS4 exhibits its DOS influence. The user is immediately introduced
to this awkward environment when they open the software and a blank Gantt
chart, logic diagram, and job template window appear. At this point, however, the
user cannot enter data into either the Gantt or logic views and "what to do next" is
not intvitively obvious. PS4 also reveals its DOS roots through its heavy
dependency on codes i.e. WBS, OBS, RBS, and ds (days), hs (hours) which are
used to define resources. In addition, the WBS, OBS and RBS structures cannot
graphically be displayed on the screen. Even though PS4 has some impressive
scheduling features it does not provide time limited scheduling and does not
support project or task prioritization. The software also has a constricting

capacity limitation of 2500 activities which significantly decreases its capability
to handle a complex project.

11 The IBM version of Project Scheduler § had some very impressive features; however, during the time
frame of this evaluation the Macintosh version was n. : available 1o review. ’

ORMGINAL PACE IS
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Microsoft Project

Microsoft Project is a flexible tool with many project management features.
Its flexibility is evident in the diversity of scheduling constraints, reporting
features and schedule outlining capabilities that it provides the user. Microsoft
Project supports eight scheduling constraints and allows the user to view data ina
variety of ways by using custom tables and filters to specify what tasks and
resources they desire to view on-screen orin a report. The capability to generate
custom reports combined with the total control that the user has over colors,
symbols, patterns, bars, etc., enables the user to generate top quality output. The
user can easily view schedule data in varying degrees of detail by using the
expand and collapse menu buttons.

In spite of these impressive qualities, Microsoft Project depends a bit 100
much on its DOS roots. There are a number of areas where this occurs: it limits
the user to a single window view and does not provide individual windows for the
logic diagram or Gantt charts which makes the on-screen display difficult to
decipher; it oddly requires the user to enter labor rates on a dollars per hour ( i.e.
330/h) basis; and, it requires the user to enter full path names to subproject files in

. order to link the subprojects together. In addition, the calendar will not
accommodate a fiscal year and the software will not support non-uniform, part
time, resource scheduling. Microsoft Project also has a constricting capacity
limitation of 2000 activities per project!? which significantly decreases its
capability to handle a complex project.

12 This capacity limitation decreases to 1000 activities when operating on a Macintosh with 1 megabyte of
RAM. ‘
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3.3 Recommendations

As mentioned in Section 2.2, when the criteria matrix was initially developed, it was
reviewed with the customer in order to determine the relative importance of each matrix
item. We considered all of the criteria in our evaluation; however, to develop the final
recommendation we relied heavily on the Customer's relative importance ranking. The
criteria that received the highest ranking by the customer are-

* Number of Activites per Project

* Flexibility of Importing and Exporting
* User Interface

* Overall Performance and Reliability

To support a complex program such as NLS » the scheduling and project management
software must be inherently flexible. While flexibility surfaces in a number of areas, one
of the most crucial is activity capacity. The activity capacities of Microsoft Project,
Project Scheduler 4, and ARTEMIS Schedule Publisher, do not provide significant
flexibility for project growth. On the other hand, the 10,000 activity capacity of Micro-
Planner X-pert and Open Plan/Mac allows the user greater flexibility to manage
significantly larger projects.

The importing and exporting feature is another area thar requires flexibility (see
Figure 3.3 for the import and export file format options). Since Open Plan/Mac runs with
a data base program, it has the greatest amount of importing and exporting flexibility of
all the packages reviewed:; however, the actual importing and exporting of data is
difficult. PS4 and Microsoft Project offer a variety of import and export file formats;
however, in the versions that we reviewed, they were not fully functional. As a result,
these packages did not score favorably. Micro Planner X-pert and ARTEMIS Schedule
Publisher offer a wide variety of import and export file options as well as automatic data
exchange features.

User interface was constantly evaluated during the review because it encompasses
several areas which include, but are not limited to, help screens, menus, tutorial, manuals,
ease of use, etc. As discussed in Section 3.1, Project Scheduler 4 and Microsoft Project
do not provide the user with a typical Macintosh environment. ARTEMIS Schedule
Publisher provides a friendly working environment when the user is creating a schedule,
but non-intuitive menus may confuse the user outside of this realm. Open Plan/Mac fails

to be "user-friendly" in any area. In terms of overall user interface, Micro Planner X-pent
was the strongest package.
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Overall performance and reliability were almost impossible to assess because of the
time constraints of the study and limited exposure to the software. The only aspect of this
criteria that we were able to address was processing speed. All packages performed
essentially the same except for Open Plan which was annoyingly slow.

In summary, Microsoft Project and Project Scheduler 4 have limited capacity and do
not provide the user with a typical Macintosh environment. ARTEMIS Schedule
Publisher does not consistently provide a user friendly environment nor does it provide as
much flexibility, in terms of capacity, as Micro Planner X-pert and Open Plan/Mac.

Open Plan/Mac is a very powerful software package but its complexity and nearly
nonexistent user interface make it a poor choice.

Micro Planner X-pen continually demonstrated above average ratings. It is flexible and
easy to use. Being the most balanced package that we reviewed, we recommend it to
support the project management requirements of the NLS program.




APPENDIX A

SOURCES USED IN THE EVALUATION

Software and Documentation for:

Project Scheduler 4/Project Scheduler 5
Micro Planner X-pent

ARTEMIS Schedule Publisher
Microsoft Project

Open Plan/Mac and Fox Base
MacProject II

FastTrack Schedule

. L] * * L J . L]

Interviews with Technical S upport Personnel from:

Scitor Corporation

Microsoft Corporation

Welcom Software Technology Inc.

Lucas Management Systems

Micro Planning International

Project Management Professionals from various local corporations

Other Sources:

Bitz, Ira. Tips and Techniques: Project Scheduler 3. September, 1991.

Heck, Mike. "Keeping Jobs On Course." Macworld, April, 1992, pp 146-151.
Heck, Mike. "Microsoft Project.” Macworld, November, 1991, pp 210-211.
Heck, Mike. "The Critical Path." Infoworld, 26 November, 1990.

Heid, Jim. "Geuting Started with Project Management.” Macworld, March 1991,
pp 211-216.

Rasmus, Daniel W. "Microsoft Project.” Macuser, January 1992, pp 73-75.

Rasmus, Daniel. "Project Scheduler 4."

Rasmus, Daniel. "Project Scheduling Tools." Macuser, June 1991, pp 80-81.
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1.2.8 Master Schedule Development

USBI began the master schedule task during the first quarter of 1992 and
continued through December 5, 1992. This task was multifaceted with products
that evolved from, and changed with, the program. Over one-hundred schedule

options were generated in the following categories.

NLS Schedules for the PoP 92-1 Submission

Inferim Review Development Schedules distributed May 1,1992
NLS Red/Blue Team Schedules (early June)

Space Exploration Initiative Schedules (June)

Michoud Production Analysis Charts/Schedules (June/July)

o oA W P

Schedules representing numerous iterations of NLS2, NLS3,
and SEI launch dates

HLLV Schedules (August/September)
8. Transition Schedules from NLS to EHLLV (Sept/Oct)

~

- Task report 1.2.8 is an example of the work performed under this task. Itis a
development schedule that was distributed on May 1, 1992.
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1.2.9 Facilities Schedule Development

Task report 1.2.9 is an NLS Facility and Test schedule that was distributed on July
8, 1992. The development of the facility schedule was performed concurrently
with the master schedule task and the development of an NLS logic network.
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1.2.10 Logic Network Development
USBI began developing the logic network when the software evaluation was
complete and continued the task concurrently with the master schedule

development. Task report 1.2.10 is the NLS1 version of the network which was
distributed on May 1, 1992.
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1.2.11 Project Plan

Task report 1.2.11 is a draft version of an NLS Project Plan, which describes the
plan for implementation of the National Launch System (NLS) project. USBI led
the coordination of this document, receiving comments from MSFC and other
contractors, and integrating those comments to produce a complete document.
Prepared in accordance with applicable NASA management instructions and
directives, the plan covers the technical, management, and procurement
approaches, as well as schedules, resource requirements, levels of control, safety,

reliability, maintainability, and quality assurance aspects of the project.
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Foreword

This project plan describes the plans for implementation of the National
Launch System (NLS) Projects. The plan has been prepared in accordance
with applicable NASA management instructions and directives. It covers
the technical, management, and procurement approaches, as well as
schedules, resource requirements, reviews, levels of control, and safety,
reliability, maintainability and quality assurance aspects of the project.
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