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Figure 5: Overview of Cuckoo.
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Table 3: Job configurations and resource usage time (unit: ms).

Job Profiler
Model Order S F B &

HFF [ Cuckoo IEZEIEY, Job Profiler 23{El JobO ResNet 0 10 37 76 98
HITET step NIHiEIT. ERIER—RELPAEZE Job1 BERT 1 10 72 61 363
RBYFEEEAYE], FIENkEEER 10, CPU. GPU MIMZZ&ESTE
A[E GPU EMIHITHRE, UKBESITEZENES

Table 4: Resource usage per stage in interleaved execution (unit: ms).
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Figure 6: Execution timeline. Fj, B}, B indicate stages with resource interfer-
ence, where overlapping usage of GPU resources prolongs the actual duration.
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Algorithm 3 Job Packing Algorithm

/] Part 1
G «— newGraph()
/! J includes all jobs to be packed
for j € J do
G.addNode(j)
end for
for each pair (u,v) € G.nodes() do
weight « ComputeTotalValue(u,v)
G.addEdge (u, v, weight)
end for
// Part 2
M «— G.ComputeMaximumW eightMatching()
pack_result « newList()
/! Pack each matched job pair into a group
for each pair (u,v) € M do
p «— PackJob(u,v)
pack_result.add(p)
end for
// Pack unmatched jobs into individual groups
for unmatched node u € M do
p <« PackJob(u)
pack_result.add(p)
end for
return pack_result
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Figure 7: An example of bipartite graph for execution planning.

Table 5: Execution time and deadline for group.

Time on GPUA Time on GPUB Deadline

Group 1 2 3 5
Group 2 3 1 5
Average 2.5 3.3

Table 6: Weight for each edge.

Group (GPU, Order) Ci C; Ci1+0GCo

GPU A, Order 1 2 0 2
Group 1 GPUA,Order2 45 0 4.5
GPU B, Order 1 3 0 3
GPUB, Order2 6.5 1.5 8
GPU A, Order 1 3 0 3
Group 2 GPUA,Order2 5.5 0.5 6
GPU B, Order 1 4 0 4

GPUB,Order2 7.5 25 10




EVA L UAT I O N Table 8: Models and batch sizes used in evaluation.
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Table 7: GPU configuration of the experimental cluster. ng(lj\T[?ZO 1]] i z: 12: 3;
# of Nodes GPU Type per Node # of GPUs per Node giﬁ?z [[52]4] NLP ;: :’ 8
1 NVIDIA A800 2 VGG19 [27] CV 8, 16, 32
1 NVIDIA RTX 4090 8 VGG16 [27] CV 8, 16, 32
3 NVIDIA A10 2 ResNet18 [10] CV 16, 32, 64

ResNet50 [10] CV 16, 32, 64
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Figure 8: Job submission pattern derived from the Helios trace.



EVALUATION

Table 9: Performance comparison between Cuckoo and Muri.

Method Norm.JCT Deadline Satisfaction Rate  Norm.Tail JCT

Cuckoo 1.00 77.16% 1.00
Muri 1.81 32.44% 0.61
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Figure 9: Comparisons of queue length and overtime jobs.



EVALUATION
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Table 11: Predicted outcome breakdown.
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Figure 10: Throughput estimation error comparison.

Table 10: Performance comparison between AM and Muri-P

Method Norm.JCT Deadline Satisfaction Rate  Norm.Tail JCT

AM 1.00 77.16% 1.00
Muri-P 1.07 76.58% 1.23

Method P TP FP N TN FN
AM 90.21% 89.06% 1.15% 9.79% 6.82% 2.97%
Muri-P 91.17% 83.69% 7.48% 8.83% 5.10% 3.73%
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Figure 11: Precision, recall, and F1-score comparison.
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Figure 12: Impact of varying w on JCT and deadline satisfaction rate.

Table 12: Comparison of different job packing strategies.

Method Norm.JCT Deadline Satisfaction Rate Norm.Tail JCT

DAB 1.00 77.16% 1.00
Blossom 1.32 47.02% 1.11
None 1.79 48.56% 1.77




EVALUATION

Table 13: Comparison of different execution planning strategies.

Method Norm.JCT Deadline Satisfaction Rate = Norm.Tail JCT

MCHP 1.00 77.16% 1.00
FIFO 1.30 41.46% 0.79
EDF 1.22 64.88% 1.35

Table 14: Comparison of heterogeneity-aware and homogeneous schedulin

Method Norm.JCT Deadline Satisfaction Rate = Norm.Tail JCT
Cuckoo 1.00 77.16% 1.00
Cuckoo-Homo 1.16 71.29% 1.36
Muri-Hetero 1.60 38.20% 1.56

Muri 1.81 32.44% 0.61




