
ABSTRACT
Mobile cloud computing, social media, cyberphysical systems, and the internet of things, are 
examples of increasingly important applications requiring scalable concurrency. The Actor 
model facilitates programming large-scale concurrent applications. Not surprisingly, Actor 
languages and frameworks have been widely adopted in industry to address scalability. 
Although this has significantly reduced programming errors, developing complex concurrent 
systems and reasoning about their properties can nevertheless be challenging and error 
prone.  A key source of complexity is the interactions between actors.  I will describe our work 
in programming languages defining new constructs to address this complexity.  Specifically, 
we have developed ways of expressing multiparty session types and synchronization 
constraints which capture interactions. I will then briefly discuss three promising techniques 
to formally reason about Actor systems. First, inferring the concurrency structure of an actor 
program can facilitate targeted test generation. Second, predictive runtime verification can 
flag safety violations in future potential executions. Finally, statistical methods can improve 
confidence that a system obeys certain probabilistic properties.  I will conclude by discussing 
open problems and promising research directions.
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Faculty Host: Nalini Venkatasubramanian

 
GUL AGHA
Professor Emeritus and Research Professor at  
University of Illinois at Urbana-Champaign 
Interim CEO, Embedor Technologies

“Scalable Programming: 
Progress, Prospects and 
Challenges”

Friday, January 10, 2020 • 11 a.m.
Donald Bren Hall, Room 6011

No cost to attend • Open to the public • Seating is on a first-come, first-served basis

For further information, please contact hbyrnes@ics.uci.edu or go to www.cs.uci.edu

DISTINGUISHED LECTURE SERIES




