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“What changed?” is the wrong question

In a repo with 204 tests, measuring different kinds of changes — without execution, you can’t know.

change expected bazel-diff remote cache
one leaf source 1 1 v 1 v
core library 143 143 v 143 v
comment in a header 0 143 X 0 v
--copt=-DFO00 0] 0 v 0 v
--action_env 204 0 X 204 v
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Your remote cache already knows

Ask every question, execute nothing

--remote_grpc_log

0' ﬁ probe.bin CppCompile 3b9c.. HIT CppLink 8d21.. HIT Genrule e5la.. MISS
ry ry ry

EXECUTION_DENIED e —————
--------- X -------1 pkg_tar |

___________
require_cached: not run

CppCompile CppLink

outputs reused,
key computable

» Bazel

Skyframe no key: inputs

unknown

1
remote cache 3b9c.. HIT 8d21.. HIT e5la.. MISS

GetActionResult
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Build everything, then decide

Read left to right — the numbers trace the order each step runs, 1 through 9.

build fingerprint
deliverables O00000o 000000
hashm DB

i 4
ez l o bazel build l e + hashsum aspect e digests

1
1

PN every deliverable require_cached, grpc_log | from probe.bin
1

Bazel

S

remote cache

. per DeliveryHash

A
o GetActionResult hit or miss
e upload outputs !
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decide

release

088088 @ g

|

20 QUERY(digests)

v

already delivered

|

@ vuitd —stamp
pending only

dispatch

@ — @ recorded

|

© deliver(label, digest)
or delete(digest)

o bazel run

each pending target



How do you hash a binary target?

$ + hashsum aspect

e
(1 )

® added on top of the target ‘IFP |

YA
//svc/a $ DeliveryHash >

L['B L['B GetActionResult, never executes one pen deIiYerabIe
outputs  runfiles v, hit or miss

|
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Ask again without starting over

/ T

run N nonce=a91f.. run N+1 nonce=03bc..
delivery task .
v o build + hashsum aspect o build + hashsum aspect
PN nonce=adlf.. nonce=03bc..
& deliverables: reused § new AspectKey - DeliveryHash deliverables: reused | new AspectKey - DeliveryHash
Bazel, warm ry
e local lookup ;o local lookup
5 key has nonce ' key has nonce
—] . .
L MISS MISS
local action cache o GetActionResult o GetActionResult
nonce not in digest nonce not in digest
L=
= 7f3e08.. 73e08..
remote cache same digest, both runs
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A hermeticity test for free

o build + upload

Oy

every action, once
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e

remote cache

o

e

@ rerun bazel, seconds later

DeliveryHash expected: the probe
CppCompile HIT outputs reused
[ Genrule key moved: non-hermetic




Where it bites

The cache is only as honest as your build

5= flags differ from ClI

X every key looks changed

v probe reuses the same rc and config

& no-remote / local actions

X run outside the cache

v fine if the action is deterministic

& stamped outputs

X digest moves every commit

v stamp only in the release build
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@ cache evicts entries

X looks like a miss

v rebuild, nothing ships twice



What does it save?

100 heavy tests: one runner vs. cache check + shards

the repo

@ 10 services

A 100 heavy tests
(O 130 CPU-min total

@ 4-core Cl runners
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@ one runner, every test

no change
0 tests affected

one service changed
10 tests affected

core library changed
100 tests affected

@ cache check + sharded runners

@ 1 nin
@ 1 nin

N ;05 nin
R, 7 15 nin

O 1752 nin
O : i

* cold runners: every shard reruns full analysis + loading



One oracle, many verbs

Up-to-dateness is already computed — read it
delivery
e Eq ship only new digests

@ run nothing > v — test selection

remote cache v — affected tests, nothing run

content-addressed
record of every build

_, /Y, your next verb
s _7 “has this been built before?”

2 BazelCon 2026




