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	1(i). An activity list must include all activities which will be performed on the project. It should be organized as an extension to the WBS to help ensure that it is complete and that it is does not include any activities which are not required as part  of the project scope. The activity list is an extended WBS and a further definition of the project scope. As with the WBS, the activity list should include descriptions of each activity to ensure that the project team members will understand how the work is to be done. Like other knowledge areas activity list has the following inputs:
·  Work Breakdown structure. The work breakdown structure is the primary input to activity definition. WBS breakdown the project into its constituent’s tasks or activities. It lists the specific work needed to complete all aspect to the project. The WBS organizes and defines the total scope of the project and is decomposed into work packages.
· Scope statement: project justification and project objectives contained in the scope statement must be considered explicitly during activity definition. Scope statement provides a documented basis for making future project decisions and for confirming or developing common understanding among stakeholders.  A scope statement may need to be revised or refined to reflect changes to the scope of the project.
· Historical information: Historical information (what activities were actually required on previous, similar project) should be considered in defining he project activities. Historical information about both the result of previous project selection decisions and previous project performance should be considered to the extent it is available.
· Constraints: Constraints are factors that limit the project management team’s options. For example, a predetermined budget is a constraint that is highly likely to limit the project team’s options regarding scope, staffing and schedule.

· Assumptions: Assumptions are factors that, for planning purposes, will be considered to be true, real or certain. Assumption generally involves a degree of risk and will normally be an output of risk identification. Assumptions will consider the availability of resources, time allotment to complete project and preferred whether condition.

· Expert Judgment: Expert judgment will often be required to assess inputs to process and to influence decision regarding specialize knowledge or training and needed work packages.

ii. Arrow Diagraming method (ADM). This is a method of constructing a project network diagram using arrows to represent the activities and connecting them at nodes to show the dependencies. This techniques is also called activity –on-arrow (AOA) and although less prevalent than the precedence diagraming method, is still the technique of choice in some application areas. ADM uses only finish -to-start dependencies and may require the use of dummy activities to define all logical relationships correctly. ADM can be done manually or on a computer.
iii. A project network diagram is a schematic display of the project’s activities and the logical relationships (dependencies) among them. A project network diagram maybe produced manually or on a computer. A network diagram is essentially a flow chart that includes all the project elements and how they relate to one another. It is widely used because it is easy to read and not only depicts the sequence of activities in the project, but also shows parallel activities and the link between each activity.  Network logic is the collection of activity dependencies that make up a network diagram for a particular project.  In other words, certain tasks are dependent on one another to complete the project. This creates a logical stream of events that will lead to completion of the project.
For instance, you’ll need to analyze, organize and put into sequence the activities that need to be completed. You’ll also need to carefully determine how long it should be take each task and in what order they will be performed. Setting up dependencies or task that depends on previous one being performed, will be vital to a smooth flowing schedule. Setting deliverable date when task need to be completed or product delivered will also be part of the equation. The diagram should be accompanied by a summary narrative that describes the basic sequencing approach. Any unusual sequence should be fully described. The project network diagram is often incorrectly referred to as a PERT chart (program Network Evaluation Review Techniques). A PERT is a specific network diagram that is seldom used today.
iv. Decomposition is the subdivision of the project deliverable into smaller, more manageable components until the work and deliverables are defined into the work packages level.
Since different deliverables can have different levels of decomposition, the project manager need to seek a balance between too little and too much in the levels of WBS planning details as it is obvious that the WBSs created by two people for the same project will look different.
However, project activities are decomposed for identifying the deliverables and related work, structuring and organizing the WBS, developing and assigning identification codes to the WBS components and basically to verify that the degree of decomposition of the work is necessary and sufficient for future project activities (planning, executing, controlling and closing).
v. A project manager can decompose a project component by applying the following steps.
(1) Identify the major elements of the project. In general, the major elements will be the project deliverables and project management. However, the major elements should always be defined in terms of how the project will actually be managed. For examples
· The phase of the project lifecycle maybe used as the first level of decomposition with the project deliverables repeated as the second level.
· The organizing principle within each branch of the WBS may vary.
(2)  Decide if adequate cost and duration estimate can be developed at the level of detail for each element. The meaning of adequate may change of the course of the project-decomposition of a deliverables that will be produced far in the future may not be possible. For each element, proceed to step 4 if there is adequate details and to step 3 if there is not- this mean that different elements may have differing levels of decomposition.
(3) Identify constituent elements of the deliverable. Constituents’ elements could be described in terms of tangible, verifiable result in order to facilitate performance measurement. As with the major elements, the constituent elements should be defined in terms of how the work of the project will actually be accomplished. Tangible, verifiable results can include service as well product( e.g., status reporting could be describe as weekly  status report for manufactured items, constituent element might include several individual component plus final assembly). Repeat step 2 on each constituent element.
(4) Verify the correctness of the decomposition:
· Are the lower- level items both necessary and sufficient for completion of the item decomposed? If not the constituent element must be modified (added to, deleted from, or redefined).
· Is each item clearly and completely defined? If not, the description must be revised and expanded.
· Can each item be appropriately scheduled? Budgeted? Assigned to specific organizational unit (e.g. department, team or person) who will accept responsibility for satisfactory completion of the item? If not, revisions are needed to provide adequate management control.
vi. Activity duration estimating is an important factor in determining the length of a project. Activity duration estimating involves assessing the number of work periods likely to be needed to complete each identified activity. Estimating the number of work periods required to complete an activity will often require consideration of elapsed time as well. For example, if “concrete curing” will require four days of elapsed time it may require from to four periods based on (a) which day of the week it begins on and (b) whether or not weekend day are treated as work periods. The activity duration estimate contained inputs, outputs and tools and techniques that determined the length of the project. The overall project duration may also be estimated/affected using the tools and techniques stated below:
· Expert Judgment: Expert judgment is described in question one (1).  Duration are often difficult to estimate because of the number of factors which can influence them (e.g. resources level, resources productivity). Expert judgment guided by historical information should be used whenever possible. If such expertise is not available, the estimates are inherently uncertain and risky and this will affect the length of a project.
· Analogous estimating: Analogous estimating, also called top-down estimating means using the actual duration of a previous, similar activity as the basis for estimating the duration of a future activity. It is frequently used to estimate project duration when there is a limited amount of detailed information about the project (e.g. in the early phases). Analogous estimating is a form of expert judgment as described above.
Analogous estimating is most reliable when (a) the previous activities are similar in fact and not just in appearance, and (b) the individuals preparing the estimates have the needed expertise.
· Simulation: Simulation involves calculating multiple durations with different sets of assumptions. The most common is Monte Carlo Analysis in which a distribution of probable results is defined for each activity and used to calculate a distribution of probable result for the total project.
Activity duration estimating also contains inputs that affect the length of a project. 
· Activity list: Activity list must include all the activities which will be performed on the project. It should be organized s an extension of the WBS to help ensure that it is complete and that it does not include any activities which are not required as part of the project scope. As with WBS, the activity list should include description of each activity to ensure that the project team members will understand how the work is to be done.
· Constraints. Constraint s described in question 1.i
· Assumptions. Assumptions as described in question 1.i
· Resource requirements: The duration of most activities will be significantly influenced by the resources assigned to them. For example, two people working together may be able to complete a design activity in half the time I takes either of them individually, while a person working half- time on an activity will generally take at least twice as much time as the same person working full-time.
· Resource capabilities: The duration of most activities will be significantly influenced by the capabilities of humans and material resources assigned to them. For example, if both are assigned full-time, a senior staff member can generally be expected to take less time than a junior staff member.
· Historical Information: Historical information on the likely durations of many categories of activities is often available from one or more of the following sources.
1. Project files- one or more of the organizations involved in the project may maintain records of previous project result that are detailed enough to aid in the developing duration estimates. In some application area individual member may maintain such records.
2. Commercial duration estimating data bases-historical information is often available commercially. These databases tend to be especially useful when activity durations are not driven by actual work content (e.g. how long dos government agencies usually take to respond to certain type of request).
3. Project team knowledge- individual members of the project team may remember previous actuals or estimates. While such recollection may be useful they are generally far less reliable than documented result.
vii. Activity sequencing involves identifying and documenting interactively dependencies. Activities must be sequenced accurately in order to support later development of a realistic and achievable schedule. Sequencing can be performed with the aid of a computer (e.g. by using project management software) or with manual techniques. Manuel techniques are often more effective on smaller projects and in the early phases of larger ones when little details is available. Manuel and automated techniques may also be used in combination. Activity sequence has the following inputs:
· Activity list: The activity list as described in question 1.vi
· Product description: The product description documents the characteristics of the product or services that the project was undertaken to create. The product description will generally have less detail in the early phases and more details in the later ones as the product charteristics are progressively elaborated. Product description should also document the relationship between the product or service being created and the business need or other stimulus that gave rise to the project. Product characteristic often affect activity sequence (e.g. the physical layout of a plant to be constructed, subsystem interfaces on software project). While these effects are often apparent in the activity list, the product description should generally be review to ensure accuracy.
· Mandatory dependencies: Mandatory dependencies are those which are inherent in the nature of the work being done. The often involve physical limitations (on a construction project it is impossible to erect superstructure until after the foundation has been built; on an electronics project, a prototype must be built before it can be tested. Mandatory dependencies are also called hard logic.
· Discretionary dependencies: Discretionary dependencies are those which are defined by the project management team. They should be used with care (and fully documented) since they may limit later scheduling options. Discretionary dependencies are usually defined based on of:
1. “Best practices” within a particular application area.
2. Some unusual aspect of the project where a specific sequence is desired even though there are other acceptable sequences.
Discretionary dependencies may also be called preferred logic, preferential logic or soft logic.
· External dependencies. External dependencies are those that involve a relationship between project activities and non-project activities. For example, the testing activity in a software project may dependent on the delivery of hardware from an external source, or environmental hearings may need to be held before site preparation can begin on a construction project.
· Constraints. Constraints as described in question 1.i
· Assumptions. Assumptions as described in question 1.i
viii. Schedule development and schedule control are other factors that affect a project time. Like all other knowledge areas they have their inputs, tools and techniques and output that determines and shape the outcome of each phase. 
Schedule development means determining start and finish dates for project activities. If the start and finish date are not realistic, the project is unlikely to be finished as scheduled. The schedule development process must often be iterated (along with the processes that provide inputs, especially duration estimating and cost estimating) prior to determination of the project schedule. Schedule development has the following inputs, tools and techniques and outputs.
Inputs to schedule development:
· Project network diagram. The project  network diagram as described in question 1.iii
· Activity duration estimates.  Activity duration estimates are quantitative assessments of the likely number of work periods that will be required to complete an activity. Activity duration estimates should always include some indication of the range of possible results. For example:
1. 2 weeks ± 2 days that the activity will take at least 8 days and no more  than 12
2. 20 percent probability of exceeding 3 weeks to indicate a high probability-80 percent –that the probability will take 3 weeks or less.
Resources requirement: Resources requirement as described in question 1.vi
Resource pool description.  Knowledge of what resources will be available at what time and in what patterns is necessary for schedule development. For example, shared resources can be especially difficult to schedule since their availability may be highly variable.
The amount of detail and the level of specificity in the resource pool description will vary. For example, for preliminary schedule development of a consulting project one need only that two consultants will be available in a particular timeframe. The final schedule for the same project, however, must identify which specific consultant will be available.
· Calendars. Project and resources calendars identify periods when work is allowed. Project calendars affect all resources (e.g., some project will work only during normal business hours while others will work a full three shifts). Resources calendars affect a specific resource or category of resources (e.g., a project team member may be on vacation or  in training program; a labor contract may limit certain workers to certain days of the week).
· Constraints: constraints as described in question 1.i. there are two major categories of constraints that must be used considered during schedule development:
1. Impose dates. Completion of certain deliverables by specific date may be required by the project sponsor, the project customer, or other external factors (e.g. a market window on a technology project; a court-mandated completion date on an environmental remediation project).
2. Key events or major milestones. Completion of certain deliverables by a specified date may be requested by the project sponsor, the project customer, or other stakeholders. Once scheduled, these dates become expected and often may be moved only with great difficulty.
· Assumptions. Assumptions as described in question 1.i
Schedule development has the following tools and techniques:
· Mathematical analysis. Mathematical analysis involves calculating theoretical early and late start and finish dates for all project activities without regards for any resource pool limitations. The resulting dates are not the schedule, but rather indicate the time periods within which the activity should be scheduled given resource limits and other know constraints. The most widely known mathematical analysis is critical path method, Graphical evaluation and review techniques and program evaluation and review technique.
· Duration compression. Duration compression is a special case of mathematical analysis that looks for ways to shorten the project schedule without changing the project scope (e.g., to meet imposed dates or other schedule objectives). Duration compression includes techniques such as:
1. Crashing- in which cost and schedule trade-offs are analyzed to determine how to obtain the greatest amount of compression for the least incremental cost. Crashing does not always produce a viable alternative and often results in increased cost.
2. Fast tracking- doing activities parallel that would normally be done in sequence ( e.g. starting to write code on a software project before the design is complete, or starting to build the foundation for a petroleum processing plant before the 25 percent of engineering point is reached). Fast tracking often result in rework and usually increased risk.
· Simulation: Simulation as described in question 1.iv
Schedule control is another factor that affects the timing of a project. Schedule control is concern with (a) influencing the factors which create schedule changes to ensure that changes are beneficial, (b) determining that  the schedule has changed and (c) managing the actual changes when and as they occur. Schedule control must be thoroughly integrated with the other control processes. Schedule control has the following inputs, tools and techniques and outputs.
Inputs                                                           Tool & Techniques                                                 Outputs
1. Project  schedule                        schedule change control system                       schedule updates
2. Performance report                    performance measurement                               corrective action
3. Change request                            Additional planning                                              lesson learned
4. Schedule management plan       project management software                             - 

ix. Risks are factors that brought about delay in the successful completion of a project. It should be recognized risk exist as a consequence of uncertainty. In any project there will be risk and uncertainty of various type that will affect the timing of the project for example:
· The management and financial authority structure re not yet established.
· A technology is not proven.
· Industrial relation problem seem likely.
· Resources may not be available at the required level.
All uncertainty produce an exposure to risk which in project management terms may course failure to:
· Keep within budget.
· Achieve the required completion date.
· Achieve the required performance objective
2).a- Time because the date cannot be moved.
[bookmark: _GoBack]3. Precedence diagramming method (PDM). This is method of constructing a project network diagram using nodes to represent the activities and connecting them with arrows that shows the dependencies. This technique is also called activity on-node (AON) and is used by most project management software packages. PDM can be done manually or on a computer. PDM has four type of dependencies  or precedence relationship:
· Finish-to-Start Dependencies: The most common type of dependency is the finish-to-start relationship (FS). This relationship is set up such that the first task, the predecessor, must be finished before the next task, the successor, can start
· Start-to-Start Dependencies. The next type of dependency is the start-to-start relationship (SS). This relationship is set up such that the successor task cannot start until the predecessor task starts.
· Start-to-Finish Dependencies. The start-to-finish relationship (SF) is a less common task relationship and is set up such that the successor cannot finish until the predecessor starts.
· Finish-to-Finish Dependencies. The third type of dependency is the finish-to-finish relationship (FF). This relationship is set up such that the successor task cannot finish until the predecessor task finishes
In PDM, finish –to –start is the most commonly used type of logical relation ship. Start -to –finish relationship are rarely used, and then typically only by professional engineers.
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