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Table 5: Specifications of edge devices in experiments.

Table 6: Heterogeneous edge env. used in experiments.

Edge Device GPU Processor Memory D Devices D Devices

Jetson Nano [2] 128-core NVIDIA Maxwell 4GB A 5 % Nano C  1xNX 2 xTX2 3 x Nano
Jetson TX2 [1] 256-core NVIDIA Pascal 8GB ’ ’

Jetson NX [3]  384-core NVIDIA Volta 8GB B 3XNX,2xTX2| D 1 X TX2, 3 X Nano

o AN EHIEE:
o 1REL: AFp ZNATIHENMATIBERESHIBERREMEZEMZS: EfficientNet,
MobileNet, ResNet and BERT.

® #UEE: CIFAR-10, Mini-ImageNet 1 GLUEZiES:E
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. Edge Asteroid Speedup over

Task Model Dataset Input Size Envirorglment Config. Devicrf): DI:I)’ PP
A (100Mbps) (1 44x 21X 28X
EfficientNet-B1 [49] Cifar-10 [15] 3X32x%x32 B (100Mbps) o 3.0x 48X 9.7
B (1000Mbps) (43 37X 21X 14X
Image A (100Mbps) (2] 45x 15X 35X
Classi- MobileNetV2 [45] Cifar-10 [15] 3X32x32 B (100Mbps) ® 3.2x 23X 11.2X
fication B (1000Mbps) (6 3.8x  1.2x 13X
A (100Mbps) 5} 34X 3.6X 58X

ResNet50 [20]  Mini-ImageNet [52] 3 X 224 x 224 B (100Mbps) @ 15X 6.1X

B (1000Mbps) (4] 37X 29x 31X

A (100Mbps) ® 3.5 64X  1X

Language .

Madel Bert-small [14] Synthetic Data 32 X 512 B (100Mbps) (7 1.3x  6.8x 11X

B (1000Mbps) (7} 3.9% 42X 13X

(a) Configuration @. (b) Configuration ®. (c) Configuration ®.(d) Configuration @.(e) Configuration @.(f) Configuration ®.(g) Configuration @.
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(a) Training throughput compared with existing approaches on Env. B. (b) Training throughput compared with existing approaches on Env. C.

Figure 13: Training throughput comparison under various settings. X means out-of-memory error.

EfficientNet-B1 @ Env. B MobileNetV2 @ Env. B EfficientNet-B1 @ Env. C MobileNetV2 @ Env. C

;\3 0.75 ;\; 0.75 ;\3 0.75 ;\3 0.75 A1
o o 3 o
g 050 — EDDL —— HetPipe g 050 — EDDL —— HetPipe g 050 — EDDL —— HetPipe g 050 — EDDL —— HetPipe
§ 0.25 —#— PipeDream —e— Asteroid § 0.5 —#— PipeDream —e— Asteroid g 0.5 —#— PipeDream —e— Asteroid g 0.5 —#— PipeDream —e— Asteroid
< ¥ —— Dapple <™ —— Dapple < > —— Dapple <™ —— Dapple

0 1 2 0.00 0.25 0.50 0.75 1.00 1.25 0 2 4 6 0 1 2 3

Elapsed time (h) Elapsed time (h) Elapsed time (h) Elapsed time (h)

Figure 14: Training convergence of EfficientNet-B1 and MobileNetV2 on Env. B and C compared with baselines.
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Standalone OOM OOM OOM OOM oOOM OOM OOM OOM oOOM OOM OOM O0OOM
Full Model Eco-FL 0.45 0.71 2.74 4.32 2.41 3.78 14.56  22.98 OOM OoOOM OOM OOM
EDDL OoOOM OOM OOM OOM oOM OOM OOM OOM oOM OOM OOM OOM
Standalone 1.21 1.9 7.29 11.51 oOM OOM OOM OOM OoOOM OOM OOM OOM
Adapters Eco-FL 0.39 0.61 2.35 3.71 0.54 0.85 3.2/ 5.16 2.75 4.31 16.59 26.19
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Table 3: Comparison of final performance between different fine-tuning techniques across four datasets. We report the average
of F1 score and accuracy for MRPC. We use Pearson-Spearman Correlation as the metric for STS-B. For SST-2 and QNLI, we
report accuracy. The mean value is the average performance of Full Model, Adapters and LoRA.

Fine-tuning T5-Base BART-Large T5-Large
Techniques MRPC STS-B SST-2 ONLI MRPC STS-B SST-2  QNLI MRPC STS-B SST-2 ONLI
Full Model 89.71  90.94 94.03 93.08 88.16 91.10 95.64 94.40 92.78 91.08 9530 93.30
Adapters 88.73  90.51 93.58 93.04 86.63  90.24 9493 93.27 91.86  90.58 96.10 94.07
LoRA 86.27  90.73  93.69 93.30 87.46  90.36  95.23 94.48 90.27  92.08 95.53 94.18
Mean Value 88.24  90.73 93.77 93.14 87.42  90.57 95.27 94.05 91.64 91.25 95.64 93.85
Parallel Adapters (Ours) _88.24  90.43  93.46__ 93.25 87.71 9054 9525 93.68 91.7 91,57 9576 937

Difference from Mean
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