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Profiling a Compiling Dataflow System
Trying to optimize the system
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Profiling a Compiling Dataflow System
Trying to optimize the system
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Trying to optimize the system
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Profiling a Compiling Dataflow System
Trying to optimize the system

Perf report
loopTuples:

%localTid = phi [%1, %loopBlocks %2, %contScan]
%3 = getelementptr int8 %state, 164 320
%4 = getelementptr int8 %3, 164 262144
%5 = load int32 %4, %localTid

%7 = crc32 164 5961697176435608501, %5
%8 = crc32 164 2231409791114444147, %5
%9 = rotr 164 %8, 32

%10 = xor 164 %7, %9

%11 mul i64 %10, 2685821657736338717
%12 = shr %11, 16

%13 = getelementptr int8 %5, 164 %12
%14 = load 1nt32 %40, 164 %13

%15 = isnotnull ptr %12

condbr %15 %loopHashChain %nextTuple
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Profiling a Compiling Dataflow System
Trying to optimize the system
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Why do we have this problem?
ldentifying the gap

Query
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Why do we have this problem?
ldentifying the gap

Query

'

Dataflow System
'DWD.RZ *UDSK

201D 1
df_sales. join(df_CPUs,

col("df_sales.cpulD")
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Why do we have this problem?
ldentifying the gap

Query

'

Dataflow System
'DWD.RZ *UDSK

Imperative Prog.

for tuple t in table T
if t[1] > 5
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Why do we have this problem?
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Query
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Why do we have this problem?
ldentifying the gap

Query
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Why do we have this problem?
ldentifying the gap
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Why do we have this problem?
ldentifying the gap
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Tailored Profiling
Closing the gap

| Track connection between components of all
abstraction levels down to generated code

| Map profiling samples back to higher
abstraction levels

| Ingredients
I Tagging Dictionary & Register Tagging
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Tailored Profiling
Tagging Dictionary

- Connection tracking of abstraction components for each lowering step (top-down)
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Tailored Profiling
Tagging Dictionary

a Store mapping in the Tagging Dictionary

!II#II$%&I()*+#,_
'DWD.RZ *

,PSHUDWQ'
)

ODFKLQH 't

1238455.678 >
MHHSYOHE S)S 0",

beischl@in.tum.de



Profiling Dataflow Systems on Multiple Abstraction Levels

Tailored Profiling
Tagging Dictionary

b Map profiling results to each abstraction levelOs components (bottom-up)
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Tailored Profiling
Tagging Dictionary

c Aggregate the data for profiling results
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Tailored Profiling
Tagging Dictionary and Register Tagging
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Tailored Profiling
Tagging Dictionary and Register Tagging
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Tailored Profiling
Tagging Dictionary and Register Tagging
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Tailored Profiling
Tagging Dictionary and Register Tagging
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Tailored Profiling
Tagging Dictionary and Register Tagging
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Tailored Profiling
Tagging Dictionary and Register Tagging
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Tailored Profiling
Tagging Dictionary and Register Tagging
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Tailored Profiling
Tagging Dictionary and Register Tagging
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Tailored Profiling
Tagging Dictionary and Register Tagging
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Tailored Profiling
Tagging Dictionary and Register Tagging
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Tailored Profiling
Tagging Dictionary and Register Tagging
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Tailored Profiling
Tagging Dictionary and Register Tagging
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Tailored Profiling
Tagging Dictionary and Register Tagging
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Insights with Tallored Profiling

(§ UMBRA
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Insights with Tallored Profiling
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Insights with Tallored Profiling
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Impact of Tailored Profiling
Where can you apply 1t?

| Preserve connection information to close gap
I Profiling results on high abstraction levels
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Impact of Tailored Profiling
Where can you apply 1t?

-HU\
I Preserve connection information to close gap o T0RHS .
I Profiling results on high abstraction levels DWD.RZ i DSk soesma - H 'RPDLQ (ISHUW
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Impact of Tailored Profiling
Where can you apply it?

| Preserve connection information to close gap
I Profiling results on high abstraction levels

I Lightweight, high accuracy
| Easy to integrate
I Applicable to many systems

I Already supported: profiling code on CPUs (multi-
socket and multicore)

I Future work: heterogenous compute resources,
distributed systems
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Thank you for watching!
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