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The problem sets are intended to help you learn the material, and we encourage you to
collaborate with other students and to ask questions in discussion sections and office hours to
understand the problems. However, each student must turn in their own solutions to the problems.

The problem sets also provide essential background material for the quizzes. The problem sets
will be graded primarily on an effort basis, but if you do not work through the problem sets you
are unlikely to succeed at the quizzes! We will distribute solutions to the problem sets on the day
the problem sets are due to give you feedback. Homework assignments are due at the beginning
of class on the due date. Homework will not be accepted once solutions are handed out.



Problem P6.1: Sequential Consistency

For this problem we will be using the following sequences of instmictions. These are small
programs, each executed on a different processor, each with 1ts own cache and register set. In the
following R is a register and X 1s a memory location. Each instruction has been named (e_g., B3)
to make it easy to wrIlte answers.

Assume data in location X 1s imtially 0.

Processor A Processor B Processor C
Al:5TX 1 Bl:R=1DX Cl1:5T X, 6
A-R=1DX ' B2:R=ADDR, 1 C2-BE=1DX
AF:-E=ADDR R |B3:5TEX R C3:RE=ADDER R
A4:5TE R B4 R=1D X C45TX R
B> R=ADDR R
B6:5TX R

For each of the questions below, please circle the answer and provide a short explanabon
assuming the program is executing under the 5C model No points will be given for just
circling an answer!

Problem P6.1.A

Can X hold value of 4 after all three threads have completed? Please explain briefly.

Yes / No

Problem P6.1.B

Can X hold value of 5 after all three threads have completed?

Yes [/ No



Problem P6.1.C

Can X hold value of 6 after all three threads have completed?

Yes [/ No

Problem P6.1.D

For this particular program, can a processor that reorders instructions but follows local
dependencies produce an answer that cannot be produced under the 5C model?

Yes / No



