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Today's goals

* Concurrency basics
* Problems with existing abstractions

* The Rust Solution™



Doing many things simultaneously

/M Windows Task Manager
File Options View Help

Processes |Services | Performance | Networking | users |

Adobelm_Cleanup.0001 *32
Adobelm_Cleanup.0001 *32
AutoHotkey.exe *32
cmd.exe
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CSrss.exe
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dwm.exe

explorer . exe
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Processes: 100  CPU Usage: 2% Physical Memeory: 56%
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Concurrency ” Parallelism

Competitive Cooperative



Concurrency model

» Thread: logically independent sequential program, shared
access to resources (e.g. memory)

e Process: group of threads, limited access to other processes

e Scheduler: allocates execution resources to threads
(e.g. CPU)




Preemptive vs. cooperative scheduling

 Preemptive: scheduler decides when to change allocation

 Cooperative: threads decide when to change allocation
(coroutines!)




Synchronization is the problem

* Communication: sharing data between threads
- Shared memory
- Message passing

 Coordination: refereeing access to data
- Locks
- Condition variables
- ...many more!






