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Introduction

This report is written as a part of the requirement of Course CEM-510 (Planning & Scheduling). It is focusing in Primavera Project Planner P3 software and how can we use it in order to plan, schedule and control a project. The principles that we have learned in the course have been illustrated via examples to show the capability of the program in project planning, scheduling and control. Finally, the program is evaluated based on the capabilities that may help in project management.

Primavera Project Planner (P3) General Description 

Primavera Project Planner is software could be used for:

· Developing a project with precedence relationship by using Critical Path Method CPM.
· Performing schedule calculations (early date, late date, floats, cost and resources). 
· Applying constraints to a schedule.
· Assigning resources and cost to a project.
· Leveling limited resources.

· Defining a target schedule.
· Update a schedule.
Additionally, the program features are listed below.  

Project Modeling

• Unlimited project groups, projects and target plans

• Up to 100,000 activities per project

• Multi-project resource and task relationship control

• Scheduling and resource leveling, manually or automatically, at the project group and/or project level

• 20-level WBS

• 24 user-definable activity codes for selection and sorting

• 10 project codes

• Intelligent activity ID codes

• 16 user-definable custom data items

• Summarization of multiple project groups

• Store period performance

• What-if analysis

• Earned value analysis

• Merge multiple projects

• Global Change feature for mass project changes using Boolean logic, arithmetic, string and search-and-replace functions

• User-definable project template library (fragnets)

• True concurrent multi-user functionality for updating, analysis and reporting

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

• Project check-in/check-out

• Back up/restore

• 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-finish 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.)

• 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

• Progress Spotlight™

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 and 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 and budget actual cost this period, actual cost to date, percent complete, earned value, cost to complete, cost at completion

• Auto-cost feature for user-defined rules for planning and updating cost

Reports and Graphics

• Over 150 predefined 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 targets

• Time-scaled bar (Gantt) charts with logic

• Necking and activity code colors/patterns on Gantt bars

• Primavera’s Easy Relationship Tracing (PERT) charts with Trace Logic, Cosmic Views and Timescale

• 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 endpoints, colors, fonts, sizes and positions

• Set Language option for international WYSIWYG reports

• Print-to-fit a specific number of pages

• OLE for attaching documents, spreadsheets, graphics and video

Planning and Scheduling

Introduction

Before we start using P3 we have to prepare whatever is needed for planning the project. The most important data we need is the activities list with estimated duration for each activity.

As we already learned in CEM-510 course, there are two cases of scheduling: 
a) With sufficient resources and
b) With limited resources. 
In the latter case, the duration in depends on the resource leveling and the duration may be extended to accumulate that action. 

In P3 we have both cases but they are expressed in different manner. The duration in P3 is either dependent on the amount of resources or not. For example, if we have a task requires 100 man-hours and we have 10 men, the result would be only one day required to accomplish that task (if we assumed 10 hours working per day). In contrast, if we used only 5 men this would end with two days required for the task. So, the activity from this type is driven by the resources and should be designated as an independent activity type. 

In the other hand, we have another type of activities which is required a certain time-period to complete regardless of its assigned resources. For example, to get a baby we need nine (9) months but if we have nine (9) women could we get a baby after one month only? This type of Activities is defined in P3 as a task Activities. 

Most projects contain both task and resource driven Activities. In a task-driven schedule, duration must be specified when the activity is added. The activity is starts according to network logic and finishes when its duration is elapsed.

However, in resource-driven schedule we don’t have to specify duration. Instead, P3 calculates the duration of each driving resources based on its individual calendar. P3 calculates the activity duration from time available of all assigned driving resource.

Schedule with task driven Activities.

The following steps show the typical process for creating a basic task-driven schedule.

1. Adding Activities.

P3 provide two views for adding and review activities: Bar chart and PERT view (Primavera Easy Relationship Tracing). P3 assign a unique ID for each activity.

Type of activity shall be defined in this step. The default setting for any activity is task-driven type. P3 provides nine types of activities:

· Task: scheduled during a specific time-period regardless assigned resources.

· Independent: resources driven 

· Meeting: requires all resources to work together simultaneously to complete the work

· Start/Finish Milestone: dummy activity indicates the start/finish of a series of activities (phase)

· Start/Finish Flag: dummy activity indicates a significant point in the project

· Hammock: used for monitoring the elapsed beginning to end duration of a group of activities. 

· WBS: same as Hammock but it is applicable only for those activities that have same code type.

The estimated duration shall be added for each activity otherwise P3 will assign 1 time unit for the activity.

2. Linking Activities with Relationships

There are four types of relationships in P3: start to start, start to finish, finish to start and finish to finish. The default relationship is finish to start unless the user change it to the desired relationship. 

The relationship can be defined by using the Predecessor and/or successor dialog box. Moreover, the links can be made by using the Relationship lines icon with the mouse. 

Also, we can specify a lag between activities by using Edit Relationship dialog box.    

3. Calculate the Schedule

After adding the activities and defined logic in the project, P3 is ready to calculate the schedule to determine the early date, late date and free floats. The calculation can be done by pressing F9 or choosing tool>schedule. We have to specify the data date which is equal to start day in the beginning of the project.

4. Reviewing the Schedule

After the calculation of the schedule has been done, we have to display the bar chart and PERT view to identify the Critical Path (red color) and to examine the schedule positioned along a timescale.

5.   Assigning codes

The activities shall be organized in such a ways that are most meaningful and useful for planning and managing the project. The activities can be classified by disciplines, responsibilities, priorities or resources.

P3 provides activity codes as methods for organizing the project. In addition, the activities can be categorized into 20 levels, such as responsibility, area, department, phase or type of work.

To assign a code for an activity we have to highlight the activity then right click in the mouse and select the code.

6. Assigning Resources

Develop a resource plane by building a list of the resources needed to accomplish the activities. The resources can be defined by using Resource Assigning dialog box.  

To assign a resource for an activity we have to select an activity then choose insert> Resource assignment. Allocate the amount of the resource to use for the selected activity by specifying the quantity of time required for the resource to complete the activity.

However, the resource may be not needed at the beginning of the activity that means we need to define the resource with corresponding lags. 

7. Organizing and filtering layout

After we have established the project schedule, we may need to organize the activities to view the project from different perspectives. For example, type of activities, activity code, responsibility or discipline.

8. Printing Layout

When we organize the project in the way we want it onscreen, we can print it as it or we can adjusting for print layout. To customize setting for printing the bar chart or PERT view, we have to choose file>Page setup.

Schedule with Resources Driven Activities

The availability and skills of resources heavily drive most projects or at least part of the projects. Several projects often performed by the same resources. To achieve good project management we have to first manage the resources. 

When we work in the type of environment where resources drive the schedule we shall designate resources as (driving) which means that the number of resources assigned to an activity determines its duration.

Once the resource list is complete, we can add the activities and designate them as independent.   P3 calculates the activity duration from the earliest early start through latest early finish of its assigned resources.

1. Defining the list of Resources 

All resources that needed to complete the project shall be defined. This includes to labor, material and equipment. To defined the resources we have to select (Data> Resources) then add the resource. Also, we can add the unit price for the resources. The unit of measuring must be defined. The measure unit is the manner that will control the resources allocation. For example, if we allocate resource as whole people or equipment, we have to assign days as a measuring unit. However, if we dealing with man hour rates, we have to specify person/equipment-hours per day.

2. Setting Resource Unit Rate Limits

After the list of resources has been defined, we have to define the availability limits for each resource. The limits must be set in order to level the resource later. 

To set the limits we have to select resource from the list then enter values for the normal and maximum allowed limits. The normal limits is the typical availability, while the maximum limits is the highest amount of the resource available at one time such as overtime in the normal working days. If the limits don’t defined, P3 assumes the resource is available in unlimited amount through the end of the project.

3. Defining Resource Calendars.

Each resource can have its own unique calendar, so we can accommodate different work schedule foe individual people, equipment, and material. Resource calendar can be used also to indicate personnel information such as vacations and equipment information such as lease date.

To define resource calendar we have to select (Data> Resource) then chose Calendar. After that we have to select the resource whose calendar shall be defined.

4. Adding Activities and Relationship

Project activities shall be designate as independent activities, so that P3 will calculate the corresponding duration that driven by the resources. For that reason we don’t have to estimate duration for those activities. 

5. Assigning Resources to Activities

As we add activities we assign the necessary resources. We have to enter the total required resources and the number of unit per time-period for the resource. P3 calculates duration for each resource based on the amount of time. For example if we have total hours required of 80 hours of work at 8 hours per day, it will take ten days to complete. 

6. Calculate the schedule

After we establish the project and assigned resources, we can perform the schedule calculation.

7. Reviewing Resource Profiles

This process performed to check whether the schedule requires more resources than are available or not. If a profile shows that some activities need more resources than available, we may need to level resources to redistribute them across schedule.

To display the profile we have to choose View> resource Profile. The profile uses the same timescale as the bar chart so we can examine the activity schedule and corresponding usage. 

8. Leveling Resources

Leveling is used in case of some activities need more resources than available. Resources leveling compress the allocated resources to availability and delay certain activities and sometimes the project.

P3 provides several options for resource leveling. Those options determine the criteria that taken in consideration during the leveling process. Below brief description for the most important options provided by P3 :
· Forward Resource Leveling: 

Forward leveling schedules the early dates of activities from the start to the finish of the project, obeying network logic while ensuring that sufficient resources are available to perform each activity. This option shall be used when resource limitations are the primary consideration and it is acceptable for limited resources to delay project completion.

· Backward Resource Leveling 

Backward leveling shall be used to schedule activities to occur as late as possible without delaying the project finish. P3 reverses the leveling process, starting from project late finish and working toward the beginning of the project. The limited resources activities will be scheduled to occur earlier than their scheduled dates.

· Smoothing Resource Use.

During leveling, P3 refers to the normal and maximum availability limits in the resource dictionary.  Sometimes the normal limit is insufficient to provide enough resource to schedule an activity. Without smoothing, P3 assumes the maximum available of resource.

Smoothing uses different assumptions about resource availability. Those assumptions are None, Nontime Constrained and Time constrained. 
· None option used when the normal and maximum limits of all resources are equal. 
· Non-time Constrained option is used when normal and maximum limits significantly differ. 
· Time Constrained option is used when the project must finish on time, regardless of the resources required.

· Splitting 

As we know, activities can be classified to continuous and intermittent. An intermittent activity can be proceeding piecemeal in sections at irregular periods of time. Splitting is applicable for intermittent activities only.

At the end of leveling process, P3 provides leveling analysis report to examine the effect of leveling on the entire schedule.

Example:

To illustrate the previous procedures we will take one of class example of scheduling with limited resources. Following the details of the project:

	Activity
	Depends on
	Duration
	Resources Needed

(worker/day)

	Start
	
	-
	-

	A
	START
	2
	30

	B
	START
	2
	60

	C
	START
	1
	30

	D
	A
	4
	-

	E
	B
	5
	-

	F
	B
	8
	40

	G
	C
	3
	50

	H
	D
	1
	40

	I
	E
	4
	20

	J
	F, G
	5
	20

	K
	I
	3
	40

	END
	K, J
	-
	-


This project shall be schedule with limited resources of maximum 70 workers per day.

The schedule performed manually and we get the normal duration of fifteen days (15) and after leveling the resources to maintain the condition we find that the duration must be extended by three days. So the final duration is eighteen days (18). Solution attached in the appendix.
We assumed that the start date is 1 December 2003 with weekend Thursday and Friday.

Analysis:
Both Bar chart and PERT (primavera Easy Relationship Tracing) views are shown after we have calculated the schedule. After, the reviewing process we find out that we have resource shortage for five days. This shortage can be indicated in the resource profile for those activities where the resource is exceeding the limit line. 
For that reason, we need to perform leveling resource to get rid of this shortage in the resources. The leveling options that we have to select are:

· Forward Calculation. 

· Smoothing: None, because the maximum limit is the same as minimum (maximum available workers/ day is 70).

Finally we get the leveling schedule supported by a tabular report (leveling analysis report).
All P3 outputs before and after leveling are shown below. The result that we have gotten from P3 bar chart with resource distribution is the same result that we have calculated manually in the class (CEM-510).  
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Updating and Managing the Schedule

A good project schedule can serve as a key management tool for making decisions and predicting whether the project will finish on time and within budget. Updating the project regularly is useful to detect the problems and obstacles that cause delay and chaos.  

Once a project is underway, it is important to keep the schedule up to date. One of the most important reasons to update the schedule is that actual durations may vary from the estimated duration. Also, the sequence of the activities may change once the project starts and we may need to add new activities and delete unnecessary ones.

Before we start updating the schedule we have to prepared the following data:

· Data needed to be updated.

· Data Collection method

· Updating intervals.

· Type of information need to be generated after each update to communicate progress.

In updating process we have to differentiate between Task driven activities and Resource driven once. The task driven activities, can be simply updated by recording actual dates and remaining duration. If activities are resource driven, we should update them by resource by entering the actual hours to date and hours to complete.

Establishing a Target Plan

Before we update a schedule the first time, P3 suggest that you create a target plan. The simplest target plan is a complete copy of the original schedule. However, we have to create copy for the project in order to be the target. As the project progressed, the target shall be used as s benchmark or baseline for comparing the target dates, resources and cost to those for the current schedule.

In P3 we can create as many targets as we want, but only two scenarios can be compared with currant schedule in the same time.

To create target plan we have to select Tools> Project Utilities> Target, then select the target plan that we have already copied from the same project or from other similar projects.  

Highlighting Activities for Updating

The progress Spotlight highlights the activities that should have been worked on during a specified time period. This option can be activated from view menu. Once we spotlight activities, we can automatically status them and manually update them. 

For task-driven activities where P3 bases activity durations on a specific completion date instead of resource availability, we have to update them as complete or in progress and when an activity is completed it will record its actual finish dates.

After recording progress for the current period, we shall recalculate the schedule by pressing F9 and make sure the data date is equal to update date.

In the other hand, for projects where the independent activities available (resource driven), update shall be by entering actual to date to complete values for the resource assign to them. 

Example 2 (Cost-Time Curve and Updating Target Plan) Exercise 9.1

Data for small project is tabulated below.

	Activity
	Duration

(Days)
	Depends on
	Cost Rate

(SR/Day)
	Total Cost

(SR)

	A
	2
	-
	200
	400

	B
	10
	A
	300
	3000

	C
	7
	A
	400
	2800

	D
	15
	B
	400
	6000

	E
	5
	B
	600
	3000

	F
	6
	C
	500
	3000

	G
	3
	E, F
	800
	2400

	H
	6
	F
	700
	4200

	K
	3
	D, G, H
	200
	600


A. Plot the S-curve of cost for this project derived from early schedule tree.

B. Plot the S-curve of cost for this project derived from late schedule tree.

C. The project scheduler has decided that the target schedule will be an early start schedule except for activities E and G, which will be scheduled at their late schedule. Plot the S-Curve of the cost for this project derived from the target schedule.

Analysis:

The project is created and all activities have been added with their relationship. The duration required is calculated automatically once we assign a driven resource with total budget and unit rate for independent activity.  After we assign the needed resource for each activity we can perform the calculation. Then, the resource distribution with cost curve can be displayed by selecting the resource profile. Both early and late curves (S- curves) can be shown separately (as shown in attached sheets). However, the target plan is created by creating a copy of the same project then modifies the copy as the target plan.

The target is assigned by selecting tool> project utilities> target.

All early, late and target curves are shown in the attached primavera sheets.  

Graphics and Reporting Capabilities

Obvious, the main purpose for using any software is to get the desired result and get use of those outputs. So, reporting whatever we need is very important feature in any software. P3 has good ability in reporting feature as we have already seen in the previous examples.
In addition to whatever we have shown in the previous section, P3 provides a wide range of reports and by graphics to help in the project management process and decision-making. 
P3 provides tool commands: Tabular reports and Graphics reports. Tabular reports provide us with:
1. Schedule

2. Resources (control, productivity, earned value)

3. Cost (control, cost, price and rates, earned value)

4. Matrix (activity, resource/ cost profile)

Graphics Reports provide us with the following reports:

1. Bar chart

2. Time scale logic

3. resources and cost

4. pure logic relationships.

However, Following is the most important report and graphics required to monitoring and controlling a project:
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Comparing progress to the original plan:
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Critical Activity Status
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Activities Relationships
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Next Three Months Schedule
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Resources Distribution
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Project cost
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Program Evaluation

To sum up, we can say the program (Primavera Project Planner, P3) is powerful program in planning and scheduling. It is commonly used in constriction and other fields as well.
However, P3 still is not providing whatever we need such as compressing and decompressing with corresponding cost slopes (crash and normal point).
The deficiencies that I have found are:

· It dose not show the number of time unites required, but it provides dates instead. 

· It is complicated process to create target plane copy and assign it for the project, it shall be easier.

Finally, it is powerful tool to help in project management especially in scheduling and leveling resources. It is flexible enough to handle any relationship and wide rang of constraints.
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