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With the increasing amount of graph data, the need for efficient and accurate 
graph analysis solutions is evident. Two classes of graph analysis have been 
attracting attention in the last years. First, graph pattern mining discovers 
subgraphs that match specific patterns. In real-world graphs, these patterns 
tend to be concentrated around high-degree nodes, which creates 
computational bottlenecks. As a result, mining these graphs requires efficient 
and scalable solutions. Second, machine learning analytics infers new 
information about nodes, edges, and communities in a graph. This class of 
analysis aims for accurate representation of graph features to generate high-
quality predictions. In this thesis, we propose ways to enhance both, the 
efficiency and accuracy of graph analysis methods. First, for efficient graph 
analysis, we leverage the new emerging in-network computing technology. We 
use a new generation of programmable switches and offload portions of the 
computation to the network. Second, for generating accurate analytics, we 
leverage graph embedding techniques that project nodes of a graph into a 
vector space representation. We focus on heterogeneous graphs where nodes 
and edges contain many domains and represent different semantic meanings. 
To generate accurate embeddings, the rich properties of heterogeneous 
interactions need to be preserved. We propose a heterogeneous graph 
embedding technique that preserves the key structural properties in graphs. 
Finally, this thesis provides a thorough experimental evaluation, showing that 
leveraging in-network computing and embeddings improves the efficiency and 
accuracy of graph analysis methods. 
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