| ogical time
and Vector Clocks

Fundamentals of Distributed Computing: A Practical Tour of Vector Clock Systems.




Announcements

 Please set a zoom photo ot yourself

 Make sure you're on Plazza

oon, but good to start

* Project details coming soon, bu
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» vClocks used to address causality problem
- is a causally related to b? i.e., can a influence b or vice versa
- Why do we care about time?

- To determine global state of the system, we need time. Without it, we don't know the
ordering of events that shape the global state of the system.

Dist systems are hard to p 0| lity (7) expects certain o invariants. Dist.
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e vClocks used to address causality problem.
Determine global order across all processes.

e vClock is a timestamp




INtro

e vClock is a record of a processors point of view of what it
could have been influenced by

o Upsetting issues:

+ Scalability. vClocks require linear space in nodes in the
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« Why logical and not physical?

e Logical clock requires less space (?

 Msg latency is a problem: phys clocks measure real time intervals.
Msgs “use” real time, but an indeterminate amount => if you

broadcast a phys timestamp then (1) it will be wrong on receipt
[{EUE
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* |t my activity has a faster resolution than my p.
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Application of v. clocks

Causal bcast, message stability, message pattern detection
Writing consistency: Perfect examples to illustrate why v clocks useful

What are these white and black events? Black events are ones that you care about (e.g.,
you only care about database operations). | only want to reason about the ordering
between DB ops. Choosing the right logical time abstraction for the problem.

Why is this pattern thing a debugging scenario? Pattern ~ mental model of what should
happen. Pattern detection ~ testing your mental model against what happened. Imagine




Application of v. clocks

e Causal bcast, message stability
e Causal b cast ~ TCP multicast
* Do you implement bcast at application layer or not?

e TCP cast : transport abstraction

* Causal b cast : application-level abstraction



https://en.wikipedia.org/wiki/Operational_transformation
https://en.wikipedia.org/wiki/Operational_transformation

Application of v. clocks

 Msg is stable if every node has received it
e This is an essential part of (reliable msging) protocols like TCP

e Use v clocks that every node has received a msg from some processor

 Why” Their motivation: determine when to run discard(m) : frees up m
from the msg buffer




Closing thoughts

* Theoretical concept? NO! But.. yes, sort of.

 Libraries that implement it: https://github.com/
DistributedClocks -> Use to inspect/visualize the

resulting log https://bestchai.bitbucket.io/shiviz/



https://github.com/DistributedClocks
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