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Didn’t Finish Writing



How to 
Implement an 
SDK Feature?

1. Look at how other SDKs do it.
2. Implement.
3. Unit test.
4. Integration testing.
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https://beam.apache.org/documentation/runners/capability-matrix/

Capability Matrix

https://beam.apache.org/documentation/runners/capability-matrix/
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Map Side Inputs
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ProcessElement(..., lookup func(K) func(*V) bool,...){
...

vals := lookup(key)
var val V

for vals(&val) { ... }

Declare the side input

Look up an iterator for a key

Iterate over associated values
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Map Side Inputs
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ProcessElement(..., lookup func(K) func(*V) bool,...){
...

vals := lookup(key)
var val V

for vals(&val) { ... }

Declare the side input

Look up an iterator for a key

Iterate over associated valuesFEATURE IMPLEMENTED!
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ProcessElement(..., lookup func(K) func(*V) bool,...){
...

vals := lookup(key)
var val V

for vals(&val) { ... }

Cross Bundle Cache
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Caching Observed?



Austin, 2022

import “github.com/apache/beam/sdks/v2/go/pkg/beam/util/harnessopts”

func main() {
    flags.Parse()

    harnessopts.SideInputCacheCapacity(*cacheKeyCount)

    beam.Init()
    . . .
}

Cross Bundle Cache
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ProcessElement(..., lookup func(K) func(*V) bool,...){
...

timestamps.Update(ctx,time.Now().UnixNano())
vals := lookup(key)
var val V

for vals(&val) { ... }
timestamps.Update(ctx,time.Now().UnixNano())

Cross Bundle Cache
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ProcessElement(..., lookup func(K) func(*V) bool,...){
...

timestamps.Update(ctx,time.Now().UnixNano())
vals := lookup(key)
var val V

for vals(&val) { ... }
timestamps.Update(ctx,time.Now().UnixNano())

Cross Bundle Cache
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Caching Observed?

FEATURE IMPLEMENTED …?
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https://beam.apache.org/documentation/runners/capability-matrix/

Capability Matrix

https://beam.apache.org/documentation/runners/capability-matrix/


Austin, 2022

ProcessElement(..., lookup func(K) func(*V) bool,...){
...

timestamps.Update(ctx,time.Now().UnixNano())
vals := lookup(key)
var val V

for vals(&val) { ... }
timestamps.Update(ctx,time.Now().UnixNano())

Cross Bundle Cache
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Caching Observed?

FEATURE IMPLEMENTED …?
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FnAPI

SDK Runner

Portable Worker
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Beam has a 
Testing Problem
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My Runner’s 
Goals

● SDK Testing focused
● Low Bar: Supercede Go Direct 

Runner
● Local & Single Machine
● In Memory
● Per-Pipeline Configurable
● High Bar: Run Java and Python 

pipelines

● Contribute it to the repo
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Names are hard
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What I’ve got so far
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https://github.com/lostluck/experimental/tree/master/local/internal 

https://github.com/lostluck/experimental/tree/master/local/internal
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Loopback
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https://github.com/lostluck/experimental/tree/master/local/internal 

https://github.com/lostluck/experimental/tree/master/local/internal
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Single PTransform Execution
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https://github.com/lostluck/experimental/tree/master/local/internal 

https://github.com/lostluck/experimental/tree/master/local/internal
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GBKs
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https://github.com/lostluck/experimental/tree/master/local/internal 

https://github.com/lostluck/experimental/tree/master/local/internal
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What I’ve got so far
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https://github.com/lostluck/experimental/tree/master/local/internal 

● One PTransform at at time.
● ParDos
● GBKs
● Unlifted Combines
● Metrics

https://github.com/lostluck/experimental/tree/master/local/internal
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Example: 
CombineFns
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CombineFn
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Input I -> Accumulator A -> Output O

● CreateAccumulator     () -> A
● Add Input                      (I, A) -> A
● Merge Accumulators  (A, A) -> A
● Extract Output              (A) -> O
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CombineFn
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Input I == Accumulator A == Output O

● CreateAccumulator     () -> A
● Add Input                      (I, A) -> A
● Merge Accumulators  (A, A) -> A
● Extract Output              (A) -> O
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Combiner Lifting
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GBK GBK

Unlifted Lifted

Merge

Merge

Merge
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CombineFn
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Input I != Accumulator A == Output O

● CreateAccumulator     () -> A
● Add Input                      (I, A) -> A
● Merge Accumulators  (A, A) -> A
● Extract Output              (A) -> O
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Combiner Lifting
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GBK GBK

Unlifted Lifted

Add Input Merge

Add Input

Extract 
Output

Extract 
Output
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Combiner Lifting

● Used in Batch execution
○ Bigger bundles, more benefit

● Not used in Streaming execution
○ Small bundles, negligible benefit
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Example: 
SplittableDoFns
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Splittable DoFns
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● CreateInitialRestriction
● CreateTracker
● SplitRestriction
● RestrictionSize
● …and more



My Runner’s 
“Secret” Goals

Production Ready?

● Modular
● Production features

○ Optimized Execution Graph
○ Disk Spillover

● Automation of  Testing SDK 
Features
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Related Talks

Writing a native Go streaming pipeline
Tuesday 16:15-16:40 CDT, Room 203
with Danny McCormick and Jack McCluskey
https://2022.beamsummit.org/sessions/native-go-pipeline/

34

https://2022.beamsummit.org/sessions/native-go-pipeline/


Direct 
Runners are 

Bad ●
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Direct Runners 
are Bad
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