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ABSTRACT 

PM techniques vary in type, complexity and usage. What to use and how, is one of the 

primary decisions to be made by project managers. The purpose of this paper is to find 

out if there is a relation between the size of the project and/or type of the industry with 

the usage of PM technique. 
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I. INTRODUCTION 

The present level of usage of project management techniques has been achieved 

through an evolutionary process that spans several developments. Badiru [2] describes 

five distinct generations of project management based on the evolution of computers and 

the accompanying software development. 

1. First generation (pre-World War II). This was unstructured era of project analysis 

when managers executed their project plans and the so called "seat-of-the-pants" 

approach. 

2. Second generation (from mid-1950s). The emergence of formal operations research 

techniques led to the introduction of dedicated project scheduling techniques such as 

PERT and CPM. Project analysis was performed mostly manually. (The stubby pencil 

days). 

3. Third generation (from early 1970). The mainframe computer implementations of 

PERT/CPM became prevalent. However, access to the programs was limited to only 

those with the necessary hardware. 

4. Fourth generation (from early 1980s). This period marked the development of more 

accessible project management programs on mini-microcomputers. 

5. Fifth generation (from mid-1980s). This generation is marked by the introduction of 

integrated project management packages. 

6. Sixth generation (the 1990s). This generation incorporates real-time communication 

and networking capabilities into project analysis. Artificial intelligence techniques 

including expert systems, neural networks, and case-based reasoning for project 

management will play a major role in project management in this era. 

7. Future generation. It is expected that the increasing use of remote electronic access. 

Internet, and worldwide Web (WWW) will further enhance software capabilities for 

project management. 

With the low cost and wide availability of project management software, users 

can buy a package, install it and start using it in one day. However, if the user is not 
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familiar with project management techniques, he or she will create many more problems 

than will be solved. This is concern is heightened when we read quotes like, 'Workers 

spend their time working, not learning project management concepts,'[6] in 'white 

papers' promoting the use of project management software packages. 

Roman [19] stresses that Project Management software will help the project 

manager to plan and control projects only ifhe understands and applies the principles and 

techniqyes of project management. Project Management software will not tell him what 

decisions to make or how they should be implemented. George Davis of Davis & Dean, 

Seattle, stated that one of the primary reasons project managers fail is the misuse of 

project management software. 'It is easy to buy the software; what's difficult is to use it 

to help. You have to know which features will actually help and which are a waste of 

time.' [21] Webster [22] states, 'There is criticism of project management literature in 

regard to the inability to find guidance as to which tool and which variant to use under 

what circumstances.' Avots [1] states one of the reasons for project failure is that 

management techniques may not always suit the project's requirements or project 

characteristics. 

These observations reinforced the professional expenences of several team 

members that many firms may be using the techniques for all sizes and types of projects 

with the attitude that 'one size fits all.' We decided that we would like to investigate the 

relationship between the usage of project management techniques and project size and 

project type or industry. 

This paper documents the results of our literature search and a survey we 

conducted concerning the usage of selected project management techniques. Based on 

the literature research we developed a conceptual model and two hypotheses. The model 

and hypotheses guided the development of a questionnaire that was posted on the 

Portland State University Engineering Management Program network listserver and 

which was also handed out by the team members to professional and personal contacts 

who are project managers. We received 38 responses that were analyzed and correlated 

as to techniques used and project size and type. 

4 



II. PROJECT MANAGEMENT TECHNIQUES USED TODAY 
(A LITERATURE SEARCH) 

We found textbooks, worldwide Web page articles, and published articles that 

discussed or presented listings of project management tools and techniques in use today. 

In 1986, Roman [19] presented a list (Figure II-1) of what he called the standard 

analytical tools used in software applications and grouped them under the headings of 

network-base scheduling, resource management, and cost performance reporting. 

Burke [ 4] grouped the analytical techniques into four groups called scheduling 

techniques, resource management, cost and performance measurement, and graphics and 

displays. These are shown in table II-1. 

Meredith and Mantel [12] listed their grouping of project management techniques 

under the headings of project planning, resource management, tracking/monitoring, report 

generation, and decision aiding. These are described below. 

'Project planning. In this initial area, consideration should be given to the number of 
activities per project, the use of various calendars and time units, data recording and 
organization, time estimation, graphics generation, Gantt chart and PERT/CPM chart 
capabilities, early and late starts, and the ability to handle subnetworks (i.e., nested networks).' 

'Resource management. The issues here are similar and include the number of resource 
types, the number of resources per project, sharing of resources, resource leveling, scheduling by 
resource load, resource updating, resource usage conflicts, multiproject resource analysis, 
resource planning and analysis, cost estimating, and financial modeling and analysis.' 

'Tracking/monitoring. This area includes critical path analysis, subnetwork analysis, 
early warning systems, baseline and actual schedule updating and display, resource updating and 
display, and similar items.' 

'Report generation. This topic includes project status summaries, computer-assisted 
report generation, sophisticated data evaluation, resource lists and histograms, schedule lists, 
task detail, updating of report periods, resource detail, resource assignments, and current Gantt 
and PERT/CPM diagrams.' 
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NETWORK-BASED SCHEDULING 

- PERT and CPM methods 
- Resource loading allowed 
- Multiple starts/finishes 
- User-defined calendars 
- Expansion capability 
- Track progress with actuals 
- On-line editing and error checking 
- Time/cost trade-off functions 

COST PERFORMANCE REPORTING 

- Budget cost by WBS element 
- Interface with network and resources 
- Collect actual cost and schedule data 
- Roll up costs into WBS levels 
- Track BCWS, BCWP, and ACWP 
- Compute cost and schedule variances 
- Use variance trends to estimate future performance 

RESOURCE MANAGEMENT 

- Resource loading in network 
- Flexible resource availability definition 
- Time-and resource-limited scheduling 
- Scheduling of selected resources 
- User-definable scheduling priorities 
- Grouped and teamed resources 
- Consumable resources and event-driven 

availability 
- Flexible interface for integration with 

material and equipment control 

Figure II-I-Project management information system standard analytical tools. [19] 
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TABLE 11-1 - Important Attributes/Features to Look for in 
Project Management Software Systems [4]. 

Data Entry 

1. Multiple menu 
screens or pop-up 
menu window for 
easy data input 
2. Command-driven 
sequences that allow 
users to operate the 
system with the 
menus turned off 
3. Full-screen forms 
that users can tailor 
for customized 
applications 
4. Automation of 
repetitive procedures 
through 
programmable 
subroutines or macro 
commands 

User Interface 

1. Optional mouse­
driven interface 
2. "cut and Paste" 
command that let 
users compose or 
draw project displays 
right on the computer 
screen 
3. On-line help 
facilities, interactive 
tutorials, and user 
training that expedites 
learning 
4. Complete error 
checking and data 
validation 
5. Copy commands 
that let users save 
project data for later 
reuse or move 
portions of the project 
elsewhere 
6. Features that 
provide for automatic 
display of subsequent 
levels of detail in the 
project plan, WBS, or 
activity sequences 

Data Manipulation/ 
Communication 
1. Automatic 
retrieval and display 
of historical project 
data when updating 
existing data 
2. Ability to preview 
reports and plots on 
the computer screen 
prior to printing or 
plotting 
3. Ability to save to 
disk and read and 
write files in 
standard 
communication 
formats 
4. Project 
import/export to 
other project 
management 
systems, publication 
software, 
spreadsheets, etc. 
5. Access to an 
independent Data 
Base Management 
System (DBMS) for 
retrieval, 
manipulation, 
reporting of project 
data 
6. ability to interface 
with other corporate 
DP/MIS systems 
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Scheduling Techniques 

1. Critical Path (CPM) 
scheduling with 
avai~ability of the 
following: 
• AOA and AON, linear 

and variable time-scaled 
networks 

• Probabilistic PERT 
networks with milestone 
notations 

• As-soon-as possible and 
as-late-as-possible 
activity-based schedules 

• Early start/early finish 
and late start/late finish 
activity reports 

2. Multiple work-week 
calendars and maximum 
calendar lengths for 
projects that span several 
years 
Flexible coding structure 
that allow users to code 
project tasks by WBS/OBS 
numbers or alphanumeric 
descriptors 
4. Progress reporting and 
full summarization of 
scheduled activities by: 
• User-defined status dates 
• Actual finish 
• Duration complete 
• Duration remaining 
• percent complete 

5. Multiple-level project 
processing and provisions 
for linking project 
activities for multiple 
project 



TABLE 11-1 (cont.) - Important Attributes/Features to Look for in 
Project Management Software Systems[ 4]. 

Resource 
Management 
1. Ability to schedule 
multiple projects from 
a common resource 
pool and to monitor 
changes in resources 
availability on project 
completion dates and 
cost 
2. Ability to level 
resources by resource 
availability and 
override constraints 
imposed by time­
limited activities 
3. Capability to level 
resources for a single 
resource class, 
particular activity, or 
the entire project 
4. Ability to display 
resource usage 
histograms directly on 
the effect of variable 
resource availability 
overtime 

Cost and Performance 
Measurement 
1. Automatic 
conversion of resource 
usage to cost 
2. Full integration of 
resources and cost with 
schedule 
3. Cash flow analysis 
4. Detailed budgets by 
activity and resources 
5. Reporting by: 
• Actual costs to date 

(ACWP) 
• Estimate at 

completion (EAC) 
• Budget to date 

(BCWS) 
• Budget at 

completion (BAC) 
• Earned value 

(BCWP) 
6. Summarization of 

cost data across 
multiple projects 
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Gra.phics and displays 

1. Availability of the 
following: 
• Work breakdown structures 
• Network diagrams 
• XY charts 
• Bar (Gantt) charts 
• Logic diagrams 
• Resource histograms 

2. Ability to display multiple 
curves, histograms, and plot 
points on the same graph to 
determine variances and 
predict trends 
3. provision to edit and 
generate multiple-size plots 
4. Ability to specify sort 
sequences by activity name or 
WBS/OBS codes 
5. Ability to retain in a library 
or file user specifications for 
subsequent regeneration of bar 

Other Feature 

1. User-definable 
options reports 
2. General and context­
specific help facility; 
easily assessable and 
informative error 
messages 
3. Vendor support and 
maintenance 
agreements that 
include: 
Telephone hotline 
consultation 
• User training 
• Documentation 
4. Support services for 
very large and 
expensive systems that 
include: 
• Applications 

charts, network diagrams, etc. • 

program 
development 
Consulting 

6. Device-independent 
interface for printing and 
plotting graphs and other 
displays 

contracts 
5. Companion 
products: 
• Optional plotter 

graphics system 
Communication 
software for 

7. Ability to summarize and 
selectively print sections of the • 
bar charts and network 
diagrams for top-level 
reporting 
8. Ability to integrate text and 
user-defined symbols into the 
graphics 

networking several 
systems 
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'Decision aiding. This area includes a number of capabilities, some involving external 
software packages. Generally, what-if analysis, expert system capability, multi-project tracking 
with cross analysis and other such types of capabilities are useful. 

Appendix B shows that the tools made available by a high end enterprise software 

application, Primavera Project Planner, are grouped under the headings of project 

modeling, scheduling, resource and cost management, and reports and graphics. This 

listing is a good example of the extensive list of techniques available in software today. 

Using these lists we developed five grouping or categories of the more commonly 

used techniques for use in our survey. They are as follows: 

1. Scheduling techniques (CPM, Bar Gantt charts) 

2. Reporting techniques (Progress reporting and full summarization of scheduled 

activities, Multiple-level project processing and linking project activities for multiple 

project reporting ) 

3. Resource Management techniques (Schedule multiple projects from common 

resource pool, Resource leveling) 

4. Cost & Performance Measurement techniques (Resource usage to cost 

Conversion, Cash Flow analysis, Report - Actual cost to date (ACWP), Report -

Estimate at Completion (EAC), Report - Budget to date (BCWS), Report - Budget at 

Completion (BAC), Report - Earned Value (BCWP), Summarization of cost data 

across multiple projects) 

5. Display techniques (Display - Work Breakdown structures, Display - Network 

Diagram, Display - XY charts, Display - Logic diagrams (Interrelationships), Display 

- Resource Histograms) 
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Project Size and Type versus Techniques Used - The most commonalty used 

techniques regardless of size and type of projects appear to be scheduling (Gantt charts 

and CPM), resource allocation or management, monitoring, and reporting [5] [7] [8] [14] 

[20]. At one firm in New Mexico [20], small projects were managed using a simplified 

process of generating Gantt charts from a CPM software package and progress was 

monitored using a baseline for schedule and required resources. The rate of progress was 

monitored by actual observations of the work completed and the weekly expenses 

charged to a given project with this data compared to the baseline. A small ( 4 

employees) remolding contractor in Baltimore uses scheduling, task identification, and 

cost data to develop project baseline data (WBS, schedules, cost estimates) for a given 

project. This schedule and estimate is updated as changes and delays occur and 

subcontractors are notified of the changes via an automatic FAX system. The baseline is 

used as a basis for a "post-mortem" or lessons learned review with the subcontractors and 

staff to improve the process after each project [14]. Several articles [5] [12] [7] [13] 

suggest that as projects become larger and more complex the uncertainty increases 

(schedules hard to determine and cost hard to estimate) the more sophisticated are the 

techniques used. To handle uncertainty project managers switch from CPM to PERT. 

Also, 'earned value' type progress monitoring is used more and resource leveling 

techniques are employed more often for larger complex projects. [5] 

Software development and implementation and R&D projects have very high 

uncertainty levels and it has been stated [5] [12] that the probabilistic critical path 

methods are better suited for larger projects in these industries. 'Recent research finds 

that a greater use of "project management techniques" (PERT/CPM among a number of 
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others) occurs on R&D type projects, on projects with greater levels of complexity, and 

on projects with resource limitations, than on other types of projects or those with lower 

levels of complexity and fewer resource limitations.' [12] 

Bubshait [3] surveyed 48 projects to determine what project characteristics 

influence the implementation of project management techniques. His survey results 

suggest that construction projects use more techniques that non-construction projects and 

R&D projects use more techniques than any other type of project. This study indicates 'a 

positive relationship between the number of project management techniques used and the 

level of complexity involved in the project. Projects with many activities usually imply 

more (precedence) interrelationships and more multi-organizational involvement in the 

decision process. As such, additional project management techniques are required to 

support the management process.' 

'Limitation of resources imposes additional constraints on projects. The results 

indicate a greater use of techniques when such limitations are present. The relationship is 

strengthened even more for projects that are labor intensive, although the number of 

activities in a project has a minor dampening effect.' 

'Projects with a well defined deadline (and possible contractual penalty clauses) 

tend to use more project management techniques very early in the life of the project. .. ' 

Bubshait's study highlighted the relationship between project type, complexity, and 

resource limitation. 

We developed a conceptual model to illustrate the relationship between the use of 

project management techniques and size or complexity of a project (figure II-3). Where 

Bubshait's looked at the number of techniques used by different types of projects we 
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wanted to determine the type of techniques used based on size and type of project or 

industry. The following hypotheses were formulated using the general project 

management technique categories described in section I. 

Hypotheses for project size: 

Is there a difference among projects with different sizes in the use of: 

1. Scheduling techniques? 

2. Reporting techniques? 

3. Resource Management techniques? 

4. Cost & Performance Measurements techniques? 

5. Display techniques? 

Hypotheses for industry type: 

Is there a difference among different industry types in the use of: 

1. Scheduling techniques? 

2. Reporting techniques? 

3. Resource Management techniques? 

4. Cost & Performance Measurements techniques? 

5. Display techniques? 
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Project 
Management 
Techniques 

Increase in 
Capability 
To Handle 
Complex 
Projects 

and 
Uncertainty 

. Logic Diagrams 
Limited Resource Scheduling --+ 

Multiple Project Reporting 
PERT----------------­
Eamed Value------------­
Cash Flow Analysis-----------

Resource Leveling------------

CPM ----------------­
Work Breakdown Structur""----------

Progress Reporting ----------------­
Resource Scheduling----------------
Gantt Charts __________________ _ 

Small 
Projects 

Large 
Projects 

Multiple 
Projects 

Enterprise/Corporate Level 

UNCERTAINTY AND COMPLEXITY 

Figure 11-3 - Conceptual model showing use of project management 
tools with increase in project size, complexity, and uncertainty. 
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Ill. PROJECT MANAGEMENT TOOLS SURVEY QUESTIONNAIRE 

As a part of the term project, our group proposed to conduct a survey aimed at 

finding any relationship between Project Management (PM) software and techniques 

selected and used by a firm based on the size of the project and the type of project. After 

some discussion, we concluded that we needed to make a distinction between selection of 

the software tool and that of using the project management techniques available in the 

software package. The argument was made that 1) most of the established institutions 

already have a PM software package in use as a standard for their PM and the possibility 

that they would change it very often seems very low, 2) those project managers whom our 

survey would reach are not in a position to select the software tool that they use and most 

probably follow the standards of the firm, 3) those who have selected the PM software 

package might not be available to respond to the questionnaire. Thus based on these 

arguments and considering the project's time frame, it was decided to pursue the survey 

only on use of the PM tools in industry and leave the PM ' software tool selection 

processes' to a literature research which will be covered in another part of this report. 

The main question in hand then became to find any correlation among the use of PM 

techniques based size of project and different disciplines. 

Sampling survey and interviews are among the most commonly used techniques 

in information inquiry systems. All experts in this field believe that correct writing of 

the questionnaire is a key element in success of the process. Some problems encountered 

in such a process are addressed by sampling theory, which include among others the 

choice of sampling size required for reliable results, the choice of random, representative 
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or other sample designs to yield the highest efficiency and reliability, and the cost of 

sampling. It is also recommended that questionnaire be pretested using a small 

population before it is delivered to the larger population ofrespondents. 

Portland State University has its own requirements in human-subject surveying. 

These requirements includes approval by a special committee to assure that all the legal 

aspects of surveys have been met and the survey results would match the funds being 

spent. With these requirements in mind our group encountered some constraints. First, 

was that we did not have enough time to go through all the required steps. Secondly, the 

project was a class assignment with no funding available to permit a large sample 

approach. We did however, attempt to overcome some of these constraints using the 

following techniques. First, we decided that a review by Dr. Kocaoglu would satisfy the 

PSU review requirements and secondly, in order to reach more people in a short time, we 

decided to use the Internet by posting the questionnaire over the EMP network listserver 

and to also use personal or professional contacts in the industry. Third, we pretested the 

questionnaire using some of our classmates. 

It should be noted that we have treated all responses as if they were from a . . 
practicing project manager. This might not be true for people surveyed over the Internet, 

since we do not have any way to verify that a respondent is indeed an active project 

manager. The impact of this concern on the survey results could be tested in another 

paper and is beyond the scope of this report. 
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The questionnaire has 9 main parts (see Appendix A) and a brief discussion of 

each part follows: 

I. Introduction and Purpose. We assure the respondent that all information is 

confidential and name of the respondent and company would be kept anonymous. No 

where in the questionnaire do we ask for the name of the company or respondent. This 

was included in case an E-mail response would release their name automatically. 

II. Question 1 was intended to make sure that respondent is indeed a practicing 

project manager. As it was discussed before, there is no guarantee that when using 

Internet, we will get the actual PM to respond, however we trusted the respondents and 

treated them as such. 

III. Questions 2-5 collect data on the type and size of the company and typical 

projects: 

· Q-2 helps in categorizing the respondent's institution by industry or discipline. There 

are also places to specify categories that have not been included in the list. 

· Q-3 identifies the size of company by number of employees. 

· Q-4 & Q-5 are intended to identify the number, size, and duration of typical projects that 

are being engaged at one time. 

IV. Question 6 addresses the use of PM tools/techniques in different aspects of 

project management. 

V. Questions 7-9 identify the number, brand and selection criteria for PM 

software in use. Question 8 recognizes the possibility of having software developed in-

house specifically for project management as oppose to using off-the-shelf generic 

packages. 
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VI. Question I 0 has a table of different techniques used in project management 

and classifies their use based on the size of project. These five categories are less than 

$100K, between $100K and $500K, between $500K and $IM, between $IM and $5M 

and greater than $5M. The table also asks whether the technique used is supported by the 

software package in use. These are the most commonly used techniques, whose use may 

vary based on the size and complexity of the project. These techniques are grouped under 

the five general headings of scheduling, reporting, resource management, cost & 

performance measurement, and display techniques. 

VII. Question I I is intended to categorize use of the tool in five different general 

disciplines of project management, Planning, Scheduling, Controlling, Monitoring, and 

Resource leveling. 

VIII. Questions 12 and 13 are intended to see how Internet and Interanet are being 

used in Project Management. As a new development of information technology, these 

are going to be widely in use in the future, and survey results would give us a good base 

for future forecasting of the industry development. 

IX. Finally at the end of the questionnaire a list of Acronyms were given to 

facilitate the responses from those not familiar with terminology in engineering 

management field. 
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IV. SURVEY QUESTIONNAIRE RESULTS AND ANALYSIS 

1: 
IV. I. Sample Profile - Organizations 

We received 38 responses to our survey tool in a little over a four week period of 

time. We hope that this "medium" size sample will be representative of the entire 

population, but at least it will give us an insight into answering our research questions. 

The following table and pie chart illustrate the breakdown of industry types where 

respondents work for: 

Field of Work Count Percentage 

Construction/Civil/ Architect 15 39.48% 
Electrical/Electronics 9 23.68% 
Manufacturing 
Automotive Manufacturing 2 5.26% 
Oil/Chemical Manufacturing 1 2.63% 
Health Services 2 5.26% 
Utility Services 1 2.63% 
Design Services 1 2.63% 
Computer Services 2 5.26% 
Other Manufacturing 1 2.63% 
Other Services 4 10.53% 

Table IV-1: Breakdown of industry types among respondents 

Table IV-1 shows the break down of respondents by industry as a percentage of 

the total count and the count out of 38 respondents for each category. As figure IV-1 

depicts, a majority of our respondents were from the electrical/electronics manufacturing 

and construction/civil/ architecture sectors. 
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Breakdown of Industry Types 
Among Respondents 

10.53% 

23.68% 

I 11 Construction/CiviV I 

I 
Architect I 

II 8ectricaV8ectronics 

I o:~:~~~ing 11 

I 
11/anufacturing 

11 

D Oil/Chemical 
11/anufacturing 

II Health Services 11 

111 lAility Services 11 

II Design Services 

I El Computer Services 11 

II Other 11/anufacturing \ I 

II Other Services 11 

Figure VI-1 : Breakdown of industry types among respondents 

We have clustered the various industry types used in the survey into three major 

functional areas: 

1 . Manufacturing Industry 
Electrical/Electronics Manufacturing 
Automotive Manufacturing 
Oil/Chemical Manufacturing 
Other Manufacturing 
Wood/Paper Manufacturing (no respondent from this industry) 
Plastic Manufacturing (no respondent from this industry) 

2. Service Industry 
Health Services 
Utility Services 
Design Services 
Computer Services 
Other Services 

3. Construction Industry 
Civil/ Architect 
Construction 
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We can say that there was an even distribution of respondents over the three 

functional areas. Besides their industry type, respondents were asked their company size in 

terms of employment figures. Five major categories have been used for the company size 

as shown on the following table. As table IV-2 and figure IV-2 below indicate, more than 

half of the respondents were working for companies where there are more than I 000 

employees. 

No. of employees Count Percentage 
Between I and 10 3 7.89% 
Between 10 and 30 3 7.89% 
Between 3 0 and 100 2 5.26% 
Between 100 and 1000 10 26.32% 
More than 1000 20 52.63% 

Table IV-2: Breakdown of company size among respondents 

Breakdown of Company Size Among 
Respondents 

I 
152.63% 

I 
L _________________________ ----

Figure IV-2: Breakdown of company size among respondents 
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IV.II. Sample Profile - Projects 

The number of projects engaged at one time was another statistical data that we 

collected from the respondents. As expected, due to the large size of the companies 

represented in the data base, there are a large number of firms where multiple projects are 

undertaken at the same time. We have given five different ranges to respondents 

regarding the number of projects engaged at one time in their respective company as 

shown on the following table. More than 70% of the respondents' companies were 

involved in more than 20 projects at one time. It was quite interesting to find such a high 

number of multiple projects that were undertaken by a given company. Some respondents 

felt they would not be able to answer this question for the entire company due to their 

company's huge size and had only answered this question for their affiliated functional 

unit. 

No. of projects engaged at one time Count Percentage 
Between 1 and 5 4 10.52% 
Between 5 and 10 2 5.26% 
Between 10 and 20 5 13.15% 
More than20 27 71.05% 

Table IV-3: Breakdown of number of projects engaged at one time 

The project size in the respondents' companies ranged between $15K and 

$500,000K. Since some companies were public agencies, the project size was expectedly 

large. The median and mean for the typical project size out of 38 respondents turned out 

to be $500K and $17906K, respectively. These typical project have lasted between 3 and 

60 months depending on the project size with a median of 12 months and a mean of 15.8 

21 



months. They have been carried out by a median of 8 project team members and a mean 

of 17.8 individuals. The range for the range of the project staff was found to be between 2 

and 200 people. 

IV.Ill. Sample Profile - Project Management Software Packages Used 

As table IV-4 illustrates, about 90% of the respondents indicated that they use a 

Project Management Software Package in their projects. 

L 
r. Number of PM software packages Count Percentage 

None 4 10.52% 
1 16 42.11% 
More than 1 18 47.37% 

Table IV-4: Number of PM software packages used 

They were also asked to specify the name of the software package used. The 

following table shows the most frequently used commercial software packages. As 

anticipated, MS Project was the most frequently used PM software, followed by 

Primavera and Open Plan Pro. 

Types of PM software packages Count Percentage 
MS Project 26 68.4% 
Primavera Products 4 10.5% 
Open Plan Pro 4 10.5% 
Others (IMSI Turbo Project, Project 6 15.8% 
Workbench, @RISK etc.) 

Table IV-5: PM software packages used 
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It was an interesting finding that some companies are still usmg in-house 

r 
l developed PM software packages and some are using both commercial and in-house 

developed packages. However, more than 85% of respondents stated they use a 

commercial software packages. Strikingly, a considerable number of the companies 

(34%) use both commercial and special software packages. 

Commercial vs. Special Count Percentage 

Commercial 33 86.8% 
Special (In-house) 14 36.8% 
Both 13 34.2% 
None 4 10.5% 

Table IV-6: Types of PM software packages used 

We were also interested in finding out the reasons used in selecting the PM 

software packages. Six criteria were provided to the respondents along with an "others" 

option as shown below on the pie chart. The percentage next to criteria indicates the 

percentage of respondents who have used this criteria for PM software selection process. 

As one can see, availability, capability and ease of use of the software were the most 

dominant three factors (in order) in the selection process. 
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Figure IV-3: Criteria in the selection of PM software packages 

Another area of interest to us was the most used PM technique/tool depending 

on the size of the project. Based on the five project size categories shown in each 

column heading of the table IV-7, Critical Path Scheduling technique and Bar Gantt 

Charts were the most prominently used PM techniques. That finding was in 

accordance with our expectations and literature findings. The third rank is dominated 

by progress reporting in all project sizes. Display of Work Breakdown Structure, Cost 

Reporting and Resource Loading from the common resource pool occupy the fourth 

and fifth place in the rank depending on the size of the project as shown on the 

following summary table by project size. 
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Rank <lOOK >lOOKand >SOOK and >lM and >SM Overall 
<SOOK <lM <SM 

1 Scheduling Scheduling Scheduling Scheduling - Scheduling Scheduling 
Bar Gantt Critical Path Critical Path Critical Path Critical Path Critical Path 
charts Scheduling Scheduling Scheduling Scheduling Scheduling 

(CPM) (CPM) (CPM) (CPM) (CPM) 
2 Scheduling Scheduling Scheduling Display Reporting Scheduling 

Critical Path Bar Gantt Bar Gantt Display- Multiple-level Bar Gantt 
Scheduling charts charts Work project charts 
(CPM) Breakdown processing and 

Structures linking project 
activities for 
multiple 
project 
reporting 

3 Reporting Reporting Reporting Reporting Reporting Reporting 
Progress Progress Progress Progress Progress Progress 
reporting and reporting and reporting and reporting and reporting and reporting and 
full full full full full full 
summarization summarizatio summarizatio summarization summarization summarizatio 
of scheduled nof nof of scheduled of scheduled n of scheduled 
activities scheduled scheduled activities activities activities 

activities activities 
4 Display Resource Display Reporting Cost& Display 

Display- Management Display- Multiple-level Performance Display-
Network Schedule Work project Measurement Work 
Diagrams multiple Breakdown processing and Report - Breakdown 

projects from Structures linking project Budget to date Structures 
common activities for (BCWS) 
resource pool multiple 

project 
reporting 

s Cost& Display Resource Scheduling Display Resource 
Performance Display- Management Bar Gantt Display- Management 
Measurement Work Schedule charts & Work Schedule 
Report - Breakdown multiple Cost& Breakdown multiple 
Actual cost to Structures projects from Performance Structures projects from 
date (ACWP) common Measurement common 

resource pool Report - resource pool 
Budget to date 
(BCWS) 

Table IV-7: Most used PM technique/tool depending on the size of the project 
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IV.IV. Hypothesis Testing 

We had two major research questions: Is there any difference between project 

size and the PM techniques used and is there any difference between industry type and 

the PM technique used. Based on these research questions, we constructed the following 

hypotheses: 

Hypothesis - Part 1 : 

Is there a significant difference between project size and the use of 

1. Scheduling techniques? 

2. Reporting techniques? 

3. Resource Management techniques? 

4. Cost & Performance Measurement techniques? 

5. Display techniques? 

All of these five tests have been conducted by using the Analysis of Variance 

(ANOV A) technique. The independent variable in all tests was the project size while the 

dependent variable was the use of a particular technique. The following clustering has 

been used in order to group the 19 different techniques presented in the survey tools: 

1. Scheduling techniques (Critical Path Method, Bar Gantt charts) 

2. Reporting techniques (Progress reporting and full summarization of scheduled 

activities, Multiple-level project processing and linking project activities for multiple 

Project reporting ) 
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3. Resource Management techniques (Schedule multiple projects from common resource 

pool, Resource leveling) 

4. Cost & Performance Measurement techniques (Resource usage to cost Conversion, 

Cash Flow analysis, Report - Actual cost to date (ACWP), Report - Estimate at 

Completion (EAC), Report - Budget to date (BCWS), Report - Budget at Completion 

(BAC), Report - Earned Value (BCWP), Summarization of cost data across multiple 

projects) 

5. Display techniques (Display - Work Breakdown structures, Display - Network 

Diagram, Display - XY charts, Display - Logic diagrams (Interrelationships), Display 

- Resource Histograms) 

There were five levels of project sizes as follows: 

• Size< $IOOK 
• $I OOK < Size < $500K 
• $500K <Size< $IM 
• $IM< Size< $5M 
• Size> $5M 

The ANOV A results for each test are shown on the table IV-8. The results 

indicate that only the use of reporting and performance management techniques vary by 

project size. These two PM techniques were intuitively expected to be different for 

different project sizes. One expects a higher level of reporting and aggressive use of 

performance measurement techniques to used in big sized projects than compared to 

smaller scale projects. Moreover, one can conclude that there is not a statistically 
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significant difference in the use of scheduling, resource management and display 

techniques among projects with different project sizes. 

Hypothesis Independent Dependent Variable Test p-value Conclusion 
# Variable 

1 Project size Scheduling techniques used ANOVA 0.237 No difference 
2 Project size Reporting techniques used ANOVA 0.003 Difference 
3 Project size Resource management ANOVA 0.127 No difference 

techniques used 
4 Project size Performance measurement ANOVA 0.046 Difference 

techniques used 
5 Project size Display techniques used ANOVA 0.587 No difference 

Table IV-8: ANOVA results for the hypothesis - part 1 

Remark: In all tests, the null hypothesis is that there is no difference among 

different projects. A p-value that is smaller than 0.05 (confidence level) makes us reject 

the null hypothesis and conclude that the use of a particular technique varies by the 

project size. 

Hypothesis - Part 2: 

Is there a difference between different industry types and the use of 

1. Scheduling techniques? 

2. Reporting techniques? 

3. Resource Management techniques? 

4. Cost & Performance Measurement techniques? 

5. Display techniques? 
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The same analysis has been conducted for this hypothesis as well. The 

independent variable in all tests was considered to be the industry type while the 

dependent variable is the use of a particular technique. Different industries have been 

categorized as follows: 

• Manufacturing Industry 

• Service Industry 

• Construction Industry 

Hypothesis Independent Dependent Variable(s) Test p-value Conclusion 
# Variable 

1 Industry type Scheduling techniques used ANOVA 0.922 No difference 
2 Industry type Reporting techniques used ANOVA 0.597 No difference 
3 Industry type Resource management ANOVA 0.034 Difference 

techniques used 
4 Industry type Performance measurement ANOVA 0.023 Difference 

techniques used 
5 Industry type Display techniques used ANOVA 0.414 No difference 

Table IV-9: ANOV A results for the hypothesis - part 2 

ANOVA results indicate that significant difference exists for resource 

management and cost & performance measurement techniques among different industry 

types. That was a reasonable finding since our team has also thought that different 

industries would require different resource management and cost & performance 

measurements techniques. 
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V. CONCLUSIONS 

A. As projects increase m size the allied techniques of cost and performance 

measurement and reporting are used more than for smaller projects. 

B. The use of CPM, Gantt charts, resource leveling, and display are commonly used on 

all projects regardless of size. 

C. Project managers use the same scheduling, reporting and display techniques 

regardless of project type or industry. 

D. There is a difference between project types and the use of resource management and 

cost and performance measurement techniques. 
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APPENDIX A 
Questionnaire for Project Management Tools Survey 
For the "Project Management in Engineering and Technology" course at Portland State University, we are 
doing a term project on the selection and use of Project Management (PM) Tools in the industry. We define 
"PM tool" as any PM technique/system that is used to facilitate planning, controlling, scheduling and 
monitoring activities in a project. 

The following survey has been designed for answering some of our research questions in regard to the topic 
stated above. The results of this survey will be a part of our term project in this course and be treated with 
strict confidentiality. The names of respondents and companies will be kept anonymous and no indirect or 
incorrect inferences/conclusions will be drawn out of the survey results. 

Our team requests you to take a few minutes to share your experiences regarding the selection and use of 
Project Management Tools. 

Thanks in advance for your time and good luck in all your endeavors! 

Questions: 

1 . Do you use any Project Management (PM) tool for your work? PM tool is defined as any 
technique/system that is used to plan, control, schedule and monitor activities in a project. 

Yes 0 No 0 

2. How do you categorize your field of work? 

Engineering Management 0 Civil/Architect 0 
Electrical/Electronic Manufacturing 0 Design Services O 
Automotive Manufacturing 0 Health Services O 
Wood/Paper Manufacturing 0 Utilities Services 0 
Oil/Chemical Manufacturing 0 Computer Services O 
Plastic Manufacturing 0 Construction O 
Public Agency(Please specify).................................................................. O 
Other Manufacturing(Please Specify) ......................................................... O 
Other Services (Please Specify) ................................................................ 0 

3. How many employees are working for your company? 

1-10 0 10-30 0 30-100 0 100-1000 0 More than 1000 0 

4. How many projects does your company engage at one time? 

Questionnaire for 
Project Management Tools 
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APPENDIX A 
1-5 0 5-10 0 10-20 0 More than 20 0 

5. Approximately what is: 
The size of a typical project in your organization? ....................... $ 
Duration of the typical project? ........................ Months 
Number of people who work on the typical project? ........................ People 

6. Which one of the following would best define your use of the PM tools? 

Product Development 0 Continuous Development 0 
Organizational change 0 Launching new venture 0 
Marketing 0 Information Systems 0 
Maintenance/ Decommissioning 0 Financial 0 
Re-engineering 0 Construction 0 
Others(Please Specify) ................................................................... O 

7. How many types of PM Software packages are you using in day to day activities? 

1 0 More than 1 0 

8. Please list the name of software package(s) that you are using for PIM and mark 
whether it is commercial (off the shelf) or specifically developed for your use? 

................................................ Commercial 0 

................................................ Commercial 0 

................................................ Commercial 0 

................................................ Commercial 0 

................................................ Commercial 0 

................................................ Commercial 0 

Special 

Special 
Special 
Special 
Special 
Special 

9. What is/was your main criterion for selecting the software for P/M? 

0 
0 
0 
0 
0 
0 

Cost of the software 0 Capability of software 0 
Complexity of Project 0 Client requirement O 
Ease of use 0 It was available O 
Others( Please Specify)............................................................. O 

Questionnaire for 
Project Management Tools 
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10. In the following table please mark all the PM techniques that you would most probably use, based 
on the size of the project. (for a list of acronyms please see the end of this questionnaire) 

ls this 
Technique 

Technique <100 K 100 K>, SOOK>, 1 M>, SM> Supported by 
<SOOK <1 M <SM your Software? 

Critical Path (CPM) 
Scheduling 
Progress Reporting and full 
summarization of scheduled 
activities 
Multiple-level project 
processing and linking 
project activities for multiple 

: . ~ Project reporting 
Schedule multiple projects 
from common resource pool 
Resource leveling 
Resource usage to cost 
Conversion 
Cash Flow analysis 
Report - Actual cost to date 
(ACWP) 
Report - Estimate at 
Completion (EAC) 
Report - Budget to date 
(BCWS) 
Report - Budget at 
Completion {SAC) 
Report - Earned Value 
(BCWP) 
Summarization of cost data 
across multiple projects 
Display - Work Breakdown 
structures 
Display - Network Diagrams 
Display - XY charts 
Display - Bar Gantt charts 
Display - Logic diagrams 
{Interrelationships) 
Display - Resource 
Histograms 

Questionnaire for 
Project Management Tools 
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11. For what purposes is the PM software used? (You can select more than one) 

Planning 0 
Scheduling 0 
Controlling 0 
Monitoring 0 
Resource Leveling 0 

12. Do you have any automated interaction with your subs in using P/M tools? 

Yes 0 No a 

14. Do you use Inter/Intranet in Project Management? 
~ .. 

Yes 0 No 

List of Acronyms used in this questionnaire: 

ACWP -- Actual Cost of the Work Performed 
BCWP - Budgeted Cost of the Work Performed 

" ... BCWS - Budgeted Cost of Work Scheduled 
CPM - Critical Path Method 
EAC - Estimate At Completion 
PM - Project Management 

Questionnaire for 
Project Management Tools 

a 
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PRIMAVE 
PROJECT PLANNER 
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Primavera Project Planner (P3®) gives today's project 
managers and schedulers the one thing they value most 
control. It is the clear choice of professionals in project­
oriented businesses. P3 is the recognized standard for 
high-end. high-performance scheduling and resource control. 
Manage multiple projects in a multiuser environment. 
Project teams in locations around the globe. Large. 
multidisciplined teams. High-intensity. short-duration 
projects. Critical corporate projects sharing limited resources. 
P3 can help you manage them all. It supports simultaneous 
secure access to project files by multiple users. which means 
up-to-the-minute information. 
Control large and complex projects efficiently. P3 is 
designed to handle large-scale, intricate and multifaceted 
projects, To keep ahead of projects of up to 100,000 activities. 
P3 provides unlimited resources and an unlimited number of 
target plans, 

Connect to your corporation worldwide. P3 offers impressive 
capability for integrating its data with information throughout 
your company. P3 is ODBC-compliant and, through tightly 
integrated companion products. supports time sheet data 
collection. data warehousing and risk analysis. 

~PRIMAVERA 
How the world says 
project management 

• Prioritize, plan 
and manage 
multiple projects 

•Analyze 
unlimited what-if 
alternatives and 
target plans 

• Share data in 
a secure 
multiuser 
environment 

·Schedule 
resources 
realistically with 
advanced 
resource leveling 
options 

• Interact with 
project data 
through PERT 
charts, bar 
charts and 
time-scaled 
logic diagrams 

• Communicate 
effectively using 
intranets, custom 
reports and 
e-mail 



Taking the complexity out of project planning 

Use color-coded bands to instantly 
and clearly organize project data 
using activity codes, resources, cost 
accounts, WBS and more. 

Combine necking with colors and 
patterns on bars to identify 
activity attributes. 

' .. 

Navigate and analyze even the most 
complicated networks using Trace 
Logic and Cosmic View. P3 can 
automatically reorganize activities 
in PERT as well as bar chart mode. 
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Analytical tools to keep projects running smoothly 

Create reports that drive 
your point home. P3 can 
automatically set up column : 
headings, title blocks and 
timescales in 28 languages. 

Communicate your knowledge 
enterprise-wide with a broad 
affay of data-rich reports. 

;.s; .,. ''U9•·~'~.Qp..ba..t.pru,;.aMIOmlabc.A.;;J .. ~ 
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Use PJ's Web Wizard 
to publish up-to-date 
reports and graphics 
for multiple projects. 
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Controlling resources and costs-on a daily basis 
Schedule individuals 
precisely based on 
their work schedule 
and availability. 

Pinpoint and resolve 
potential resource 

Model resources 
accurately by 
splitting, stretching 
or crunching 
activities, 
depending on 
resource availability. 

loading problems with 
P3's resource leveling, 
profiles and tables. The 
resource table shows 
you how resources are 
budgeted period-by-period, 
based on total, peak or 
average usage. 

Use resource distribution 
curves to model how 
resources will be 
consumed as an activity 
progresses. Select from 
the library of predefined 
curves or quickly create 
your own. 



Multiproject control and communication 

Drill all the way down to low-level 
oouHMthmmmtiprofeasummary 
bar chans. 

Use PJ's 
Restricted Access 
feature to limit 
access to project 
data on a user-by­
user basis. 

Inexpensively but effectively, 
have remote team members 

receive, update and return 
activity status data through 
the Primavera Post Office. 



The on~ ~roject management 
software that delivers so much. 

Features 
Project Modeling 
• Unlimited project groups. projects and 

target plans 
• Up to 100.000 activities per project 
• Multiproject resource and task 

relationship control 
• Scheduling and resource leveling at the 

project group and/or project level 
• 20-level WBS 
• 24 user-definable activity codes for 

selection and sorting 
• Intelligent activity ID codes 
• 16 user-defmable custom data items 
• Summarization of multiple project 

groups 
• What-if analyses 
• Earned value analyses 
• Merge multiple projects 
• Global Change feature for mass project 

changes using Boolean logic, arithmetic. 
string and search-and-replace functions 

• User-definable project template librruy 
(fragnets) 

• True concurrent multiuser functionality 
for updating. analysis and reporting 

• Multi-level project security definable on 
a per-user basis 

• System administration program for user 
names and passwords 

• Microsoft Office-compliant graphic user 
interface 

Scheduling 
• Critical path scheduling (CPM) 
• Precedence diagramming method (PDM) 
• Free and total float calculation 
• Finish-to-start. start-to-start, start-to­

finish and finish-to-fmish activity 
relationships 

• All relationships with user-definable lead 
and lag (positive and negative) 

• 31 activity calendars per project 
• Time units in hours. days. weeks and 

months 
• 10 types of schedule constraints (e.g .. 

start-no-earlier-than. finish-no-later­
than. etc.) 

~PRIMAVERA 
Ho'Y' the world say.s 
pngect management 

• 9 types of activities for more precise 
schedule modeling (e.g .. task, meeting, 
independent, milestone, flags. etc.) 

• Suspend and resume dates for 
in-progress activities 

• Contiguous and interruptible scheduling 
• Extensive updating alternatives 

Resource and Cost Management 
• Resource calendars and variable 

availability 
• Unlimited resources per project and 

activity 
• Activity splitting, stretching and 

crunching during leveling and smoothing 
• Hierarchical resources 
• Nonlinear resource usage profiles 
• Prioritizable forward and backward 

leveling with smoothing 
• Selective and time-limited leveling 
• Variable resource pricing and availability 
• Resource-driven activity durations 
• Earned value (BCWP) histograms, tables 

and curves 
• Scheduled budget (BCWS) histograms, 

tables and curves 
• Cost and schedule variance calculations 
• Unlimited cost accounts per project with 

intelligent 12-character codes 
• Track budget. actual cost this period, 

actual cost to date. percent complete. 
earned value. cost to complete. cost at 
completion 

• Autocost feature for user-defmed rules 
for planning and updating cost 

Reports and Graphics 
•Over 150 predefmed tabular and matrix 

reports and graphics 
• Custom report writer included 
• Complete customization of display and 

output 
• Web Wizard for Inter/Intranet publishing 

of reports and graphics 
• Unlimited presentation layouts 
• Hierarchical project outlining organized 

by any combination of activity codes and 
resources 

• Summarize and group activities and 
compare to targets 

• llme-scaled bar (Gantt) charts with logic 

Headquarters 
Two Bala Plaza• Bala Cynwyd, PA 19004-1586 •USA 
(610) 667-8600 • (800) 423-0245 •FAX: (610) 667-7894 
E-mail: sales@primavera.com 
United Kingdom Office 
Elsinore House • 77 Fulham Palace Rd. 
London • United Kingdom, W6 8JA 
(44) 181-748-7300 •FAX: (44) 181-748-2846 
E-mail: intlsale@primavera.com 
www.primavera.com 

• Necking and activity code colors/patterns 
on Gantt bars 

• Primavera's Easy Relationship Tracing 
(PERn charts with Trace Logic and 
Cosmic Views 

• Resource/cost histograms tables and 
curves 

• Production of reports and graphics in 
groups or one-at-a-time 

• Multiple levels of sort and selection 
(filter) 

• User-definable bars. start- and end­
points, colors. fonts, sizes, positions 

• Set Language option for international 
WYSIWYG reports 

• Print-to-fit a specified number of pages 
• OLE for attaching documents. 

spreadsheets. graphics and video 

Data Exchange 
• ODBC-compliant database 
• Automation server accessible with any 

OLE 2.0-compliant development tool 
• Primavera Post Office applet allows 

remote. two-way activity review and 
updating 

• Exchange project and activity data with 
MAPI/VIM-compliant mail systems 

• Read/write .MPX files 
• Full clipboard support 
• Import/export dBase'", Lotus'" data 
• Shares data with SureTrak Project 

Manager'" 

Available Add-On Products 
DataStore~ for Primavera -Warehouses 
P3 data in normalized tables in Oracle'"·. 
TimeSheet Professionaf for Primavera -
Collect. track and report hours with time 
sheet front-end for P3. 
Monte Carlo~ for Primavera -Quantify. 
analyze and mitigate risk. 
LBMS Process Engineef Link -Build 
realistic. resource-loaded multiproject IT 
plans in P3. 

System Requirements 
Intel® or compatible 486 or higher PC 
16MB RAM 
32MB hard disk space 
Windows"' 3.1. Windows 95 or Windows 
N! Workstation 

CONCENTRIC 

PROJECT 

MANAGEMENrni1 
1.,1.,grored 

>dul•o"sl1din9 
~·Fl&ond 

r.><u1ecr~"' 
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