Math 140: Tuesday, Sep 24, Day 9 Notes
Agenda for Tuesday, Sep 24,2024
Chapter 2 Scheduling 1

Coming up

Office Hour today 1-2:15pm in C162

Scheduling

The problem of scheduling is fairly universal. Contractors need to sched-
ule workers and subcontractors to build a house as quickly as possible. A
magazine needs to schedule writers, editors, photographers, typesetters,
and others so that an issue can be completed on time.

Example 1. An auto shop is converting a car from gas to electric.

e Task 1: Remove engine and gas parts (2 days)
e Task 2: Steam clean the inside of the car (0.5 day)
e Task 3: Buy an electric motor and speed controller (2 days for travel)

e Task 4. Construct the part that connects the motor to the car’s
transmission (1 day)

e Task 5: Construct battery racks (2 days)

e Task 6: Install the motor (0.5 day)

e Task 7: Install the speed controller (0.5 day)
e Task 8: Install the battery racks (0.5 day)

e Task 9: Wire the electricity (1 day)

1



Digraph 7S o divected arapln Y which Tk
Vertiow repr< fact Tosks  ond e acleowz a8
orrows vsd tfo shotw orden‘nj.

Example 2. —l:'_(z) —p (p- 5)
T

2

A complete digraph for our car conversion would look like this:
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Assumptions:

e Lvery processor can do every task
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e Only one processor can work at a task at a time
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List Processing Algorithm

To create a more procedural approach, we might begin by somehow cre-
ating a priority list.

Priority List A priority list is a list of tasks given in the order in which
we desire them to be completed.

Priority lists can be given to you or you have to create them.

Example 3. Schedule the project with two processors, using the
priority list:

T17 T37 T47 T57 T67 T77 T87 TQ: T9
Solution for our example when we are given the priority list.

Algorithm:
Time 0: Mark ready tasks by circling them.

OOOD) 115,57, T

Assign tasks to processor and mark those tasks as in progress.

(7. 72 1. 1, Ty
Write the schedule up to here.

Time: O 1 2 3 4 5 6 7 8 9 10
P] T1 I
P LE '

We jump to the time when the next task completes, which is at time 2.

e ——

Time 2: Both processors complete their tasks. We mark those tasks
as complete (by crossing them). With Task 1 complete, Task 2 becomes
ready:
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Priority list status: %J,/.cb T,
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We assign the next ready tasks on the list

@@@@ T, T (@), Ty

Write the schedule up to herg’ fe

Time: 0 1 2 3 4 5 6 7 8 9 10

P T, Tq_l '

P Ts Ts

Time 3: Processor 1 has completed 7). Completing T); does not make
any other tasks ready (note that all the rest require that T5 be completed

first).
KR FF) 7o 7 1@ T

Priority list status:
We assign the next ready tasks on the list

@@@@ Ty, T, Tg@Tg

Write the schedule up to here.

Time: O 1 2 3434 5 6 7 8 9 10

P Ty Ty (T
P T i

Time 3.5: Processor 1 has completed T5. Completing T5 causes Ty and
T7 to become ready. We assign Tg to P
Priority list status:

@@@@ ,@R@ Ty



Write the schedule up to here.

Time: O 1 2 3 4 5 6 7 8 9 10
P, T, W’Ll Te16
P> T3 T

Time 4: Both processors complete their tasks. The completion of Tk
allows T8 to become ready. We assign 17 to P, and Ty to Ps.
Priority list status:

BRBIBLHE

Write the schedule up to here.

Time: O 1 2 3 4 5 6 7 8 9 10
P, T, T4 T T T2
P> T TS | T3

Time 4.5: Both processors complete their tasks. Ty becomes ready, and
is assigned to P;. There is no ready task for P, to work on, so P, idles.
Priority list status:

Time: O 1
P T
P2 T3

With the last task completed, we have a completed schedule, with finish-
ing time 5.5 days
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