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Timely Dataflow

Time-aware datatlow
system

Each tuple (message)
tagged with timestamp

\> logical/temporal
grouping
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“rogress [racking

Core coordination component of
Timely Dataflow

ITracks outstanding work in the
system

Informs operators when all data
with a certain timestamp has
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Progress Iracking tracks the pointstamps and summarizes them as a

Frontier represented as antichain F
the operator may receive any timestamp ¢ for which A¢r’&F. t’'<t
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~rogress tracking

computes frontiers in two steps

1 C: 05850 distributed component exchanges pointstamp changes

0.682.0 \> approximate, conservative view of all pointstamps

____________

i : @ - . worker-local component propagates changes on
2 . the dataflow graph

________________

\> update frontiers at operator input ports
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Abstract. Tracking the progress of computations can be both impor-
tant and delicate in distributed systems. In a recent distributed algorithm
for this purpose, each processor maintains a delayed view of the pending
work, which is represented in terms of points in virtual time. This paper
presents a formal specification of that algorithm in the temporal logic
TLA, and describes a mechanically verified correctness proof of its main
properties.
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-+ Our exchange protocol

____________

Addresses both problems:

1. Split global rec into worker-local capabilities caps :: 'w = 'p zmset

2. Allow creation of pointstamps based on capabillities

We verity the same safety property as Abadi et al.

If any worker’s glob becomes vacant up to some pointstamp, then that pointstamp and
jany lesser ones do not exist in i.e., are not present in rec (and will remain so).
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Safety property

If all worklists nerther Contarn trmestamp t (adjusted by summarles) NOr smaller tlmestamps x
then al locations know whether encounter 7 (adjusted by summaries) in the future.
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Combined pmgress tracker

____________




Combineo prQ regs tracker

Termination of propagation not verified




Combineo |ere regs tracker

Termination of propagation not verified
Combrned safety property

Every initialized Worker w has some evrdenee tor the exrstenee of a tlmestamp t
at location [ at any worker w'in w's frontier at all locations [’ reachable from [. |
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