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Introduction

* Inferring features of unknown systems is an active research area in ML [1].



Introduction

* Qur focus: Inferring features of discrete dynamical systems.




Introduction

* Previous work [234]: Inferring system behavior given network topology.
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Introduction

* Our work: Inferring both network topology and system behavior (“full inference”).
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Components of a Dynamical System

* A graph G = (V,E).



Components of a Dynamical System

 Each node v has:

* A binary state {0, 1}.




Components of a Dynamical System

 Each node v has:

* A Boolean function f, (i.e., behavior)

* f, gives the next state.




Components of a Dynamical System

* Synchronous state update (Notation: SyDS).




Components of a Dynamical System

* Symmetric function: Value decided by the number of 1's in the input.



Components of a Dynamical System

* k-Threshold function: Value is 1 iff at /east k inputs are 1.



Our Query Model

* Active querying
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Our Query Model

* Active querying
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Our Query Model

e Batch mode

» All queries are given together.



Our Query Model

* Adaptive mode

* Queries are specified in multiple stages.

* New queries may be based on the responses to the previous queries.



Summary of Results

* To infer Symmetric-SyDS

* Q(n?) queries under the batch mode.

* O(n + mlogn) queries under the adaptive mode.




Summary of Results

* To infer Threshold-SyDS

* O(n + mlogn) queries under the adaptive mode.

* O(n Alogn) queries under the batch mode w.h.p., where A is the maximum degree.




Summary of Results

* Lower bound for batch mode

« To infer both topology and behavior, a query set of size Q(nlogn) is needed.




Summary of Results

» Experimental study of how the number of queries varies with network structure and system

parameters.
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Questions?

zgbauQvirginia.edu, ssravi@virginia.edu.
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