Vanderbilt University ffl SIGMETRICS’97 Tutorial ffl 6/15/97

Processor Scheduling in Parallel

and Distributed Systems

Part II � Basic Modeling Techniques

Larry Dowdy Department of Computer Science Vanderbilt University Nashville, TN 37235 dowdy@vuse.vanderbilt.edu

June 16, 1997

Vanderbilt University ffl SIGMETRICS’97 Tutorial ffl 6/15/97

Outline

Basic example and techniques (25 minutes)

Fishing application (15 minutes)

Intermediate example and techniques (5 minutes)

Summary of concepts (1 minute)

Vanderbilt University ffl SIGMETRICS’97 Tutorial ffl 6/15/97

Vanderbilt University ffl SIGMETRICS’97 Tutorial ffl 6/15/97

Vanderbilt University ffl SIGMETRICS’97 Tutorial ffl 6/15/97

Vanderbilt University ffl SIGMETRICS’97 Tutorial ffl 6/15/97

Step 3: Solve ’em

P_k = λ μ P_k�_1 = λ μ λ μ P_k�_2 = · · · = ( λ μ )_k P_0

P_0 + P_1 + P_2 + · · · = 1

→ P_0 + ( λ μ ) P_0 + ( λ μ )_2

P_0 + · · · = 1

→ P_0 = 1 1 + (_λ μ ) + (_λ μ )_2 + · · · = 1 − λ μ

→ P_k = ( λ μ )_k ( 1 − λ μ )

⋀∐{^~√^]⌈⊎{]~√√] ffl SIGMETRICS’97 Tutorial ffl 6/15/97

Step 4: Get the performance measures

Utilization = P 1 + P2 + · · · = 1 − P0 = λμ Throughput = 0P 0 + μP1 + μP2 + · · · = μ(P_1 + P_2 + · · ·) = μ∗ ⊓⊔⟩↕⟩‡⊣⊔⟩≀\ = λ Queue Length = 0P_0 + 1P_1 + 2P_2 + · · · = 1_∑ k=1 k (_λ μ )_k ( 1 −^λ_μ ) / / = ˘¯ 1�^˘_¯

time to �nish those ahead of me

Response Time = 1 μ ∗ λ μ 1 −^λ_μ + 1 μ = · · · =^1_μ�_λ ϑ I see at arrival time my service time

Vanderbilt University ffl SIGMETRICS’97 Tutorial ffl 6/15/97

Vanderbilt University ffl SIGMETRICS’97 Tutorial ffl 6/15/97

Vanderbilt University ffl SIGMETRICS’97 Tutorial ffl 6/15/97