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The problem presented here belongs to the class of the optimization scheduling Briefly, the constraints of this problem are:

‘ » Respect the precedence among the activities.
« A unit of the resource is allocated to at most one activity at any time (the unit of the resource may be idle during an
Interval) at one level.

problems with multi-level (or multi-mode) activities. This means that the activities can

be scheduled at different modes, each mode using a different resource level, implying

different costs and durations. Each activity must be allocated exactly one unit of each

» Respect the capacity of the resource availability: The total units allocated at any time should not exceed the capacity of
the resource to which these units belong.

* An activity can be started only when it is sequence-feasible and all the requisite resources are available, each perhaps at its
own level, and must continue at the same levels of all the resources without interruption or preemption.
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G (N, A): Project network in AoA representation, with a set of N nodes,
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01: Project Details

representing the events and A activities. Subject to:

Project Name:

* n: number of nodes; n = |N|.
— Mumber of Actnvities:
« m: number of arcs or number of activities; m = |A|. p(a) %?}‘(P(a; r,D},Va €A

Mumber of Resources:
* a: activity, which may also be represented by arc (i, j).

ti—t; =p(a)Va €A
* r:resourcer € |R|

 C*: the kth uniformly directed cutset (udc) of the project network that is

traversed by the project progression; k =1, ... , K. Z Xa,r,) < b,,Vr €R
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solution: Solution:

--= Project cost without penalty or Bonus: 230
--= Total Project Cost: 150
--» Project Conclusion: 16
--= Activities Schedulling :
Activity AL - Start: 0 End: 12 Duration: 12

| R1 Level 2 (Cost: 24 Duration: &)
Activity A3 - Start: 0 End: 12 Duration: 12

| R1 Level 2 (Cost: 48 Duration: 12) | R2 Level 3 (Cost: 70 Duration: 10}
Activity AZ - Start: 12 End: 16 Duration: 4

| B2 Level 3 (Cost: 21 Duration: 3)

--» Project cost without penalty or Bonus: 400
--» Total Project Cost: 440
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--» Project Conclusion: 26
--» Activities Schedulling :
Activity Al - Start: O End: 12 Duration: 12
| R1 Level 2 (Cost: 24 Duration: €)
Activity A3 - Start: O End: 12 Duration: 12
| 1 Level 2 (Cost: 48 Duration: 12) | R2 Level 3 {Cost: 70 Duration: 10)
Activity A2 - Start: 12 End: 16 Duration: 4
| B2 Level 3 (Cost: 21 Duration: 3)
Activity A4 - Start: 16 End: 26 Duration: 10
| R1 Level 1 (Cost: 20 Duration: 10) | R2 Level 3 (Cost: 35 Duration: 5)
Activity AS - Start: 16 End: 26 Duration: 10
- | B1 Level 2 (Cost: 40 Duration: 10) | R3 Level 3 (Cost: 25 Duration: 5)

| R3 Level 1 (Cost: 12 Duration: 12) | R4 Level 3 (Cost: 35 Duration: 7) | 3 Level 1 [Cost: 12 Duration: 12) | R4 Level 3 (Cost: 35 Duration: 7)

Determinate
Best Solution )

| B4 Level 3 (Cost: 20 Duration: 4)

( Save Solution )

| R4 Level 3 (Cost: 20 Duration: 4)

W Beam Search
Algorithm

| B2 Level 3 (Cost: 50 Duration: 10)
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