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The Gantt chart of an example complete schedule for the above instance is depicted
in Figure 1. In this schedule, job 2 is split so that its boiling process is on machine 1 and
its baking and second boiling processes are on machine 2. Jobs 5, 9, and 11 are also split

so that machine 1 may be utilized. All the jobs are completed around 18:00.

Figure 1: A (bad) schedule for the example instance

There are two objectives of your scheduling task. First, the total tardiness should be

minimized. According to Figure 2, jobs 1 and 10 are tardy, and the total tardiness is
1.9+03

the makespan, which is latest completion time among all jobs, should be minimized.

2.2 hours (precise calculation may be done using numbers in Table 2). Second,

According to Figure 2 again, the makespan is around 18:00. A better schedule is depicted
in Figure 3. In this better schedule, there is no tardy job, and the makespan
is slightly before 17:30. The first objective has higher priority than the second one.
In other words, when comparing two schedules, the one with the lower total tardiness is
considered better regardless of their makespans. Their makespans are compared and the

smaller one is preferred only when their total tardiness are identical.

EN = E=
— e

Figure 2: Illustration of the objective functions

LB (

an instance. Once you take a look at any of the CSV files, you will realize that the given

ances are abstraction of the original concrete instances: Details that are irrelevant to

the solution processes are ignored. Let's take the example specified in Section 2 (which

is not those instances in any of the given CSV files) as an example. While the concrete

formation of that instance was provided in Tables 1 and 2, now it is condensed into

Table 3 below. Each instance in an CSV file follows the same six-column format

Job 1D Stage-1 P.-T. Stage-2 P.T. Stage-1 M. Stage-2 M. Due Time

1 3.7 0.5 5
2 L6 2.3 5
3 1 2.7 5
‘| 2.2 14 5
5 L8 0.9 5
[ 2.7 0 5
7 14 1.5 10
8 1.1 1.1 10
9 18 0.8 10
10 L5 2.0 10
11 25 1.5 10
12 2.3 0 10

Table 3: An example instance (P.T. means processing ti and M. means machines)

The original concrete instances are condensed into the six-column format in the fol-
lowing we

e In the new format, each row (except the first one) contains the information of a
job. In particular, the cohinn “Job ID” records the IDs of jobs. All values in this
. 1000}

column are positive integers in {1,

0, 8:00, or 11:00. We will

label the opening time as time 0. Each job has a due time, which i

We now do not care whether the factory opens at

now labeled as

the number of hours (may be fractional in general) after the opening time. In the
above example instance, the (abstract) due time of job 1 is recorded as 5 because
its (concrete) due time is 12:30 and the factory opening time is 7:30.

The (abstract) due times are recorded in the column “Due Time”. All values in

this column are positive real numbers in (0, 24].

21
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The Gantt chart of an example complete schedule for the above instance is depicted
in Figure 1. In this schedule, job 2 is split so that its boiling process is on machine 1 and
its baking and second boiling processes are on machine 2. Jobs 5, 9, and 11 are also split

so that machine 1 may be utilized. All the jobs are completed around 18:00.

Or

a
2

1,12:30
2,12:30
3,12:30
4,12:30
5,12:30
6, 12:30
7,17:30
8, 17:30
9,17:30
10, 17:30
11, 17:30
12, 17:30

Machine
EENEEEN

H 18:00
Dec 10, 2020

Figure 1: A (bad) schedule for the example instance

There are two objectives of your scheduling task. First, the total tardiness should be
minimized. According to Figure 2, jobs 1 and 10 are tardy, and the total tardiness is
1.94-0.3 = 2.2 hours (precise calculation may be done using numbers in Table 2). Second,
the makespan, which is latest completion time among all jobs, should be minimized.
According to Figure 2 again, the makespan is around 18:00. A better schedule 1s depicted
in Figure 3. In this better schedule, there is no tardy job, and the makespan
is slightly before 17:30. The first objective has higher priority than the second one.
In other words, when comparing two schedules, the one with the lower total tardiness is
considered better regardless of their makespans. Their makespans are compared and the

smaller one is preferred only when their total tardiness are identical.

Order

W 2,12:30

B 3,12:30
u

W

6, 12:30
7,17:30
9, 17:30

10, 17:30
4 3 3 W 11, 17:30

W 12,17:30
: — = =

08:00 10:00 12:00 14:00 16:00 18:00
Dec 10, 2020

Machine
w
[ J |

Figure 2: Tllustration of the objective functions
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