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 Background: Project planning is part of project management, which relates to the use 

of schedules such as Gantt charts to plan and subsequently report progress within the 
project environment. Multi-project Management is always challenging for 

organizations, but when you are handling different type of projects for multiple 

organizations the complexity increases many fold. The basic framework of the 

algorithm, the set of tight schedules and the maximal extensions have been thoroughly 

studied. Thereby, it has been shown that the monopolized consideration of maximal 

extensions of the sectional schedules might leave (the optimal) tight schedules out of 
assessment. 
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INTRODUCTION 

 

 Project management is a management discipline that is receiving a continuously growing amount of 

attention; comprehensive references are Kerzner (1998) and Meredith and Mantel (2003). Both in production 

and in service sectors, ever more organisations and companies adhere to project-based organisation and work, 

within a wide variety of applications: research and development, software development, construction, public 

infrastructure, process re-engineering, maintenance operations, or complex machinery (Oguz, O. and Bala, H., 

1994). Project planning is part of project management, which relates to the use of schedules such as Gantt 

charts to plan and subsequently report progress within the project environment. Initially, the project scope is 

defined and the appropriate methods for completing the project are determined. Following this step, 

the durations for the various tasks necessary to complete the work are listed and grouped into a work breakdown 

structure. Project planning is often used to organize different areas of a project, including project 

plans, workloads and the management of teams and individuals.  The logical dependencies between tasks are 

defined using an activity network diagram that enables identification of the critical path. Project planning is 

inherently uncertain as it must be done before the project is actually started (Shaffer, L., 1965). Therefore the 

duration of the tasks is often estimated through a weighted average of optimistic, normal, and pessimistic cases. 

The critical chain method adds "buffers" in the planning to anticipate potential delays in project execution.  

 Float or slack time in the schedule can be calculated using project management software. Then the 

necessary resources can be estimated and costs for each activity can be allocated to each resource, giving the 

total project cost. At this stage, the project schedule may be optimized to achieve the appropriate balance 

between resource usage and project duration to comply with the project objectives. Once established and agreed, 

the project schedule becomes what is known as the baseline schedule. Progress will be measured against the 

baseline schedule throughout the life of the project. Analyzing progress compared to the baseline schedule is 

known as earned value management. The inputs of the project planning phase 2 include the project charter and 

the concept proposal. The outputs of the project planning phase include the project requirements, the project 

schedule, and the project management plan. The Project Planning can be done manually (Sprecher, A., 1996). 

However, when managing several projects, it is usually easier and faster to use project management software. 

Multi-project Management is always challenging for organizations, but when you are handling different type of 

projects for multiple organizations the complexity increases many fold. Managing and tracking different project 

plans, keeping track of your budgets and costs, handling different types of resources and materials, 

communications with your clients and colleagues, sharing your project related information in a secure way and 
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generating reports that are accurate and meaningful will be formidable without the right solutions to assist you 

in your project management (Ulusoy, G. and Ozdamar, L., 1989).  

 With a decade of experience in hand, Designtech’s web-based collaboration solution iCoordinator addresses 

all these issues and assists you to smoothly execute your projects and activities. Your projects can be varied 

from different sectors, for e.g. software development, construction, research programs, government 

organizations and municipalities etc (Pollack, Johnson, B., 1995). As iCoordinator covers all the aspects of 

project management, document management, budget and cost tracking, resource management and collaboration, 

it can be a perfect fit for any organization dealing with projects and looking for successful execution of their 

projects. 

 The multi- manner resource-constrained project scheduling problem (MRCPSP) can be stated as follows: 

We investigate a single project which consists of non-preemptive activities given by the set V. The activities are 

partially ordered by precedence communications, where Predj is the set of the instant prede-cessors of activity j, 

j ~ V.  In performing the analysis, we had an important predictor— whether the measurement was taken in a 

basement. (Radon comes from underground and can enter more easily when a house is built into the ground.) 

We also had an important county-level predictor—a measurement of soil uranium that was available at the 

county level. We fit a model of the form 

yij ∼ N(αj +βxij,σ2 y ), for i = 1, . . . , nj, j = 1, . . . , J,    

αj ∼ N(γ0 +γ1uj,σ2 α ), for j = 1, . . . , J, 

where yij is the logarithm of the radon measurement in house I within county j, xij is an indicator for whether 

the measurement was taken in a basement, and uj is the log uranium level in county j. 

 Therefore, we also discuss work on hierarchical planning and control frameworks for shop floor 

manufacturing environments. A fundamental study on hierarchical production planning is that of Hax and Meal 

(1975). After this, several articles on hierarchical integration of different planning functions followed, for 

instance, Bitran et al. (1982), Bitran and Tirupati (1993), Bertrand et al. (1990), Hax and Caneda (1984) and 

Vollmann et al. (1997). Yang and Sum (1993, 1997) propose to use a dual-level structure for managing the use 

of resources in a multi-project environment. A central authority (resource pool manager or director of projects 

(Payne, 1995)) negotiates the project due dates with the customer, determines the allocation of resources among 

projects such that resources are allocated to the critical projects, and decides on the project release dates. Figure 

1 shows the hierarchical framework and Figure 2 shows the Non-hierarchical and hierarchical models (Sprecher, 

A. 1996). 

 

 
Fig. 1: Hierarchical framework. 

 

 
 

Fig. 2: Non-hierarchical and hierarchical models. 
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Simulation Model: 

 The priority relations can be represented by an acyclic activity-on-node network. We distinguish two 

various types of resources: The set of renewable resources is referred to as R while N denotes the set of 

nonrenewable resources. For each renewable resource r, r E R, the access in period t is given by W,t, t = 1 . . . . . 

T, where T denotes an upper limit on the project's make span. For each nonrenewable resource r, r E N, the 

overall capacity for the whole project is given by Q,. Figure 3 shows the used algorithm. 

 

 

 
 

Fig. 3: The algorithm. 

 

 Let n -'= [V I be the number of activities. Activity 1 ~ V (n ~ V) is' the unique fictitious source (sink). Both 

activities are supposed to have only a single mode, that is, M 1 =M, = {1}, with a duration of zero periods and 

no requests for any resources. A summary of the symbols of the pattern can be found in Table 1. We assume the 

parameters and the data to be whole number valued. The objective is to minimize the project's make span. 

 A schedule is called feasible if the precedence and resource limitations are not violated. A partial schedule 

PS is a proper subset of a schedule S. 

 Thus, a  practical schedule is tight if there does not exist an activity j, j E V, the finish time of which can be 

reduced without violating the limitation or changing the start times or modes of any of the remaining activities. 

 Since S is optimal, we have j#Ivl. Thus, s' is of the same length as S, and S' is an optimal schedule, too. 

Iteratively applying this replacement leads to a tight schedule of the same length as the original schedule S. 

Therefore, the derivative schedule is optimal and tight. 

 

Solution: 
 Using the idea to enumerate only tight schedules, the algorithm seeks to appraise and extend partial 

schedules by adding so-called maximal extensions. For thoroughly studying the extension method, we need 

some description: 

 This compliment ensures that in an extended partial schedule no activity is assigned two various start times 

or two various modes (cf. [1]). Note, in public, we have PS i + PS 2 # PS 2 + PS r. Let PS be a sectional 

schedule, let ,r be a time immediate, let A be the set of the activities scheduled in PS, and let B be the set of 

those activities which are free at time "r. Furthermore, let F give the meaning the set of those scheduled 
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activities which are finished at time % that is, The cession of start times and modes L is called dominating, if 

PS' is a pragmatic sectional schedule, and if there does not be an activity j, j E I, a mode m), m)~ Mj, and a start 

time Tj, Tj ~ Z+, such that it is not explicitly mentioned how to characterize the start times Tj of the activities j, 

j ~ I, in the above definition of dominating cession. Note, if Tj is allowed to be greater than the sluicy time 

instant % each activity j ~ B U P can be scheduled in the dominating cession without causing a resource contrast 

w.r.t, renewable resources. Therefore, in this case, any maximal extension would contain all the activities of I = 

B U P. We will reversal to this question. 

 
Table 1: Durations, consumptions and availability of Instance 1. 

 
 

 A compendium of the parameters and changing used in the algorithm can be found in Table 2 while Table 3 

provides a offering of the algorithm including minor changes due to typing errors and clarifications. The 

algorithm described in [1] is a profundity first search branch-and-bound algorithm. First, the earliest start time 

esti for each activity j, j ~ V, is calculated by traditional forward comeback. The earliest start time ejm (1) for 

each activity j and each mode m is initialized with est j. At level g = 1 of the branch-and-bound tree, the 

fictitious source activity is scheduled to start at time -r~ = 0.  Figure 4 shows the network of Instance 1 and 

Figure 5 shows the network of Instance 2. 

 

 
 

Fig. 4: Network of Instance 1. 

 
 

Fig. 5: Network of Instance 2. 

 

 The algorithm checks whether all activities have been scheduled. If this holds true the running solution is 

stored New earliest start times are computed as follows: If activity j was either free or in process at the previous 

surface but not in the current maximal extension (case (a)), es,.(g) is determined as the maximum of e j , . ( g - 

1) and the earliest time immediate at which activity j could start in mode m. If activity j was neither scheduled 

nor free at level g- 1 (case (b)), ej,.(g) is determined as the maximum of es,.(g - 1) and time "r g_ 1. 

Furthermore, a new time instant -rg is specified as the minimum of the earliest finish time of the activities in 

process and the earliest conceivable start time of any unscheduled activity the ancestors of which are finished at 

time xg_ ~. Then the set of the activities that finish at or before time a- u, F u, is computed and the set of the 

activities currently in process, Pg, is updated. Now the next set of maximal extensions is specified. Figure 6 

shows the output of MCMC sampling on hierarchical model parameters. Figure 7 shows the resource usages of 

the unique optimal solution. 

 

 
 

Fig. 6: Output of MCMC sampling on hierarchical model parameters. 
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Table 2: Durations, requests and availabilities of Instance 2. 

 
 

Figure 7 shows the resource usages of the unique optimal solution. 

 

 
 

Fig. 7: Resource usages of the unique optimal solution. 

 

RESULTS AND DISCUSSION 

 
 In this section some problems associated with the algorithm are outlined. It will be shown that in some 

reason it does not find an optimal solution. Two instances with steady resource availability and expenditures are 

presented. In both counterexamples the algorithm cannot find an optimal schedule. As already aforesaid, 

suggestion 4.2 (cf. [1]) states that the algorithm proposed separates the set of tight schedules in mutually 

monopolized sets. Therefore, conforming to Proposition 1, if all the tight schedules are examined, an optimal 

schedule will be obtained. The numeration of all tight schedules should be realized by scheduling the fictional 

source activity and successively adding maximal extensions to the current sectional schedule. Adding a maximal 

extension to a tight sectional schedule without delaying an activity brings out another tight sectional schedule. 

Consequently, in this case the algorithm generate only tight schedules. However, the counter examples show 

that the algorithm does not enumerate all the tight schedules. This is due to the reality that in some cases a 

sectional schedule which is not fight can be completed to a tight schedule. In reality, in the examples above, an 

optimal (tight) schedule can only be procreate if at least one intermediate sectional schedule is not tight. 

However, in these instances, any intermediate sectional schedule is: fight, and the algorithms fails to determine 

an optimal solution. 

 

Conclusion: 

 We have decomposed an algorithm offered for finding make span minimal solutions of the multimode 

resource- uptight project scheduling moot point. The basic framework of the algorithm, the set of tight schedules 

and the maximal extensions have been thoroughly studied. Thereby, it has been shown that the monopolized 

consideration of maximal extensions of the sectional schedules might leave (the optimal) tight schedules out of 

assessment. 
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