Exploring Pipelining

Note: These activities are intended for teams of 4 members each. The required materials are per team.

Activity 1 – Domain Decomposition

Your team will explore how to use domain decomposition to accomplish the job of stuffing, sealing, addressing, stamping, and mailing multiple envelopes.

Materials (for all activities)

· 16 pieces of scrap paper to represent letters.

· 16 envelopes.

· 16 Post-It notes to represent stamps.

· 32 Post-It notes to represent address labels.

· 1 Copy of Table 1 - Sample Addresses for each activity

· 4 Pens or pencils

· Scissors

· Stopwatch or clock with second hand

Setup

1. Cut up sample address table, giving each processor a portion of the addresses.

2. Divide up the envelopes, stamps, and address labels so that each processor gets has the materials needed for their assigned sample addresses.

3. Give a pen or pencil to each processor.

4. Designate an area of the room to be the mailbox.

Execution

1. After all of the processors are given the instructions, start timer.

2. Each processor should perform these steps as quickly as possible:

a. Fold scrap paper.

b. Stuff paper into envelope.

c. Pretend to seal envelope (so we can re-use them later).

d. Fix a stamp to the envelope.

e. Complete an address label, for the next sample address.

f. Fix address label to the envelope.

g. Place envelope in the mail box.

h. Repeat steps  -  for all sample addresses.

3. Stop timer.

Debrief

1. Which task(s) took the longest?

2. Which task(s) took the shortest?

3. Were any processors idle for periods of time?

Activity 2 – Task Decomposition and Pipelining

Your team will explore how to use a pipeline task decomposition of the job of folding, stuffing, sealing, addressing, stamping, and mailing multiple envelopes.

Setup

1. Number the four team members as processor 1, 2, 3, and 4.

2. Give 16 pieces of scrap paper and 16 envelopes to processor 1.

3. Give 16 stamps to processor 2.

4. Give processor 3 sample addresses, 16 address labels, and a pen or pencil.

Execution

1. After all of the processors are given the instructions, start timer.

2. Each processor should perform their required steps as quickly as possible, forwarding their completed work to the next processor, and repeating until all envelopes are stuffed, stamped, addressed, and mailed:

	Processor 1
	Processor 2
	Processor 3
	Processor 4

	a. Fold scrap paper.

b. Stuff paper into envelope.
	c. Pretend to seal envelope (so we can re-use them later).

d. Fix a stamp to the envelope.
	e. Complete an address label, for the next sample address.

f. Fix address label to the envelope.


	g. Place envelope in the mail box.


3. Stop timer.

Debrief

1. Which task(s) took the longest?

2. Which task(s) took the shortest?

3. Were any processors idle for periods of time?

4. Was this approach faster than that used in activity 1?

a. If so, discuss reasons why.

b. If not, discuss reasons why.

Do you think it would be possible to speed up this approach? How?


Optional Activity – Task Decomposition and Pipelining

If time permits, have teams redistribute the tasks among the processors, to decrease idle time and overall time required for completion.

For example:

· Multiple processors assigned to the same task.

· Multiple tasks assigned to one processor.

Note: To ensure pipeline processing, a processor may not be assigned every task.

Table 1 - Sample Addresses

	1600 Daily Planet Ave 

Metropolis, NY, 12345
	Waco University 

Waco, Texas, 12987

	CXVI Caesar Av. 

Rome, Italy, XLIV BC
	1600+1/2 Pennsylvania Avenue NW Washington, DC 20500

	Gotham City College 

Gotham, IL, 60506
	Acme Looniversity 

San Francisco, CA, 10023

	Central High School 

Central, IN, 17766
	Bedrock High School 

Little Rock, AR, 56005

	Kwikspell University 

Briton, UK
	Bronto Crane Academy 

Rock Vegas, NV, 010101

	Bullworth Academy 

Missions Blvd, Bermuda
	Watsamata University 

Rocky Road, AK

	Know-It-All University 

Bullwinkle, AK
	Ferris Bueller School 

Burbank, CA

	Boston Bay College 

Dawsons Creek, IL, 10982
	Hill Valley Schoolhouse Hill 

Valley, CA, 33773


