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▪ Datacenters – increasingly heterogeneous
▪ Datacenter workloads – increasingly diverse
▪ User objectives – differ, conflict, change
▪ Cluster schedulers – map work to resources

▪ GPU: run 2 tasks on GPU nodes (rack1) if possible
▪ MPI: colocate 2 tasks on the same rack and complete ASAP
▪ Availability: place 2 tasks, each on a different rack
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▪ User-defined utility functions
▪ Completion time
▪ Availability
▪ Queuing delay

▪ Scheduler-facing utility expressions
▪ “n Choose k” building blocks

B

ut
ili

ty

P
S t

DeadlineDesired

m1
m2

m3
m4

ra
ck

1
ra

ck
2

time OR

nCk({m1,m2},k=2,s=1,d=2,u(s+d))

nCk({m1,m2,m3,m4},k=2,s=0,d=4,u(s+d))

max

nCk({m3,m4},k=2,s=1,d=2,u(s+d))

rack1

rack2

anywhere

[1] A. Tumanov, J. Cipar, M. A. Kozuch, and G.R. Ganger. alsched: algebraic 
scheduling of mixed workloads in heterogeneous clouds. In Proc. of SoCC’12.

[2] A. Tumanov, T. Zhu, M. A. Kozuch, M. Harchol-Balter, and G. R. Ganger. 
Tetrisched: Space-time scheduling for heterogeneous datacenters. 
Technical Report CMU-PDL-13-112, Carnegie Mellon, Sep 2013.

▪ Flexible placement maximizes utility

▪ Plan-ahead helps (up to 3x), esp. when bursty

▪ Tetrisched exploits tradeoffs under the hood
▪ More jobs meet completion time SLO
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