Additional Advanced Problems for Chapter 8

1.  A company is planning its June schedule for a pad printing machine that prints logos on golf balls.  Orders received in April are scheduled for production in June.  The company is considering using earliest due date, shortest processing time, and critical ratio.  The company will work Monday through Friday (5 days) each week in June.

Pad Printer Order List

Job Number

Date Order

Set-Up

Production
        Due Date




 Received

 Time
     
    Time




01-7703A

6/5/06


2 hrs.

6 days

          12 June

01-7745A

6/7/06


4 hrs.

2 days


7 June

01-7836A

6/12/06

2 hrs.

8 days

          23 June

01-7921A

6/14/06

4 hrs.

3 days

          19 June

01-7999A

6/17/06

4 hrs.

9 days

          30 June

Note:  Set-up time is to set up the pad printer at the start of the job.  Set-up includes thoroughly cleaning the printing heads and ink reservoirs, installing the new pad(s) and ink supply, and carefully aligning the machine.

Set-up at the beginning of a new day with the same job is insignificant.

a.
Determine the sequence of jobs using each of the 3 heuristics.

b.
Discuss which of the 3 heuristics provides the best schedule.

c.
Can all of the jobs be completed in June?  If not, would working two Saturdays on overtime enable all orders to be completed in June?

2.

Grab-and-Go makes fresh box lunches to serve the financial district.  They serve 250 lunches per day, all made moments before they are picked up.  Grab-and-Go’s marketing plan is to insure that each sandwich that they make is fresh.  They do not pre-make the sandwiches, however, they do not do custom orders either, so the costs stay down. For a Friday lunch, the demand is as follows: 

	Sandwich
	Number made on Fridays

	Tuna on Wheat
	35

	Tuna on Sour Dough
	25

	Roast Beef on Wheat
	40

	Roast Beef on Sour Dough
	50

	Turkey on Wheat
	40

	Turkey on Sour Dough
	60


With four sandwich crafters working, the average time to make a sandwich is 30 seconds when they make them in batches of 5 like kind sandwiches.  If they make them one at a time, the average time is 45 seconds.  

a. Assuming that the sandwich crafters make the sandwiches in order of the list, and that they make 5 sandwiches in a batch, how long will it take to get a Turkey on Sour Dough sandwich? 

b. If Grab-and -Go switched over to a sequencing system to make the sandwiches, what could the sequence be, and how long would it take to get a Turkey on Sour Dough if the person in front of you ordered one? 

c. How many times during the day would Grab-and-Go repeat the sequence? 

3. Coffee-N-Crème is a national chain of restaurants, famous for their excellent coffee and crème-filled doughnuts.  C-N-C has experienced phenomenal growth over the past five years, and expects to average about five new restaurant openings per month.  However, C-N-C has had trouble getting restaurants open on time, running into cost overruns and lost sales opportunities as a result.  C-N-C has a well-developed process for managing facility construction.  The problem, however, has been coordinating the local employee recruiting, supplier contracting, and related activities around facility construction, rather than waiting for construction to finish before starting these activities.  As a result C-N-C’s top management has decided formal project management techniques need to be applied.

A top-level view of the activities required to open a new restaurant are as follows:

[image: image1.wmf]Activity

Description

Immediate 

Prececessor

Time Estimate

(weeks)

A

Site selection

-----

3

B

Facility construction

A

12

C

Hire facility manager

A

3

D

Interview and hire employees

C

4

E

Develop local supplier contracts

C

2

F

Stock facility with supplies

B, E

1

G

Train employees

D, F

3


a. Draw the network diagram for C-N-C’s restaurant opening process.

b. Compute ES, EF, LS, LF, and slack time for each activity.

c. Assuming all other activity durations remain unchanged, by how many weeks could the duration of activity C (interview and hire employees) be extended beyond the initial estimate of 3 weeks, without affecting the project completion date?

d. Assuming all other activity durations remain unchanged, by how many weeks could the duration of activity D (interview and hire employees) be extended beyond the initial estimate of 4 weeks, without affecting the project completion date?

e. Assuming all other activity durations remain unchanged, by how many weeks could the total duration of sequence CD (hire new manager, followed by interview and hire employees) be extended beyond the current estimate of 3 + 4 = 7 weeks, without affecting the project completion date.  Explain the relationship between your answers to c, d, and e.
f. Using the original time estimates as a starting point, by how many weeks can activity B (facility construction) be crashed before further crashing of activity B alone has no effect on the project completion date.  Why?

g. Traditionally, C-N-C has always hired the manager (step C) after site selection (step A) has been completed, under the assumption the manager will want to know where the restaurant is before deciding to take the job.  By how many weeks could the total project duration be shortened, if step A and step C could be done concurrently?  (This changes the immediate predecessor for step C to “-----“, leaving everything else unchanged.)  Explain.

