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What is Flight? Flight & (&?

(1) An encoding of Arrow IPC data in Protobuf
Arrow IPCT—% %ZProtobuf CZ>O— K92 5%

IPC message

IPC header message FlightData 3
\FlightDescriptor flight_descriptor = 1;
IPC body bytes data_header = 2;

bytes app_metadata = 3;
bytes data_body = 1000; _
Data % E

Drotobuf.dev%E_
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https://protobuf.dev

What is Flight? Flight & (&?

(2) A gRPC service definition for building “data services” using (1)
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https://grpc.io

What is Flight?

Flight & [&?

(3) A framework for building services implementing (2)
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Used by:
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...and more!



Why is Flight great? Flightd X1 Jw & ?

e Easyto get started
BEICEVNIBHEND
o Justimport pyarrow.flight
import pyarrow.flight/ZIFTED
e Optimized for Arrow
Arrowd T ICERBIE S N
o Flight hooks into gRPC & Protobuf to achieve zero-copy serialization
FlightldgRPC & ProtobufiC 7w 72 ANT, €AAE—YU7 514 XH
TED
e Recommended by Arrow developers
ArrowDRRFRE ICK > THEEI N



But there are some things
that don’t work well...
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Flight isn’t really gRPC FlightiZgRPC&IES

e Can’t define your own RPC endpoints!
B2 DRPCIY RiRA Y haEZ CTE/RRL) |
e Can’tuse gRPC APIs (in C++/Python)
gRPC APIZ{#E X 72\ (C++. Pythonlc)
o No async, telemetry, load balancing APIs
FlightiCIZ3ERER. T L X KU —, O—R/INS 22 Y TAPIAEWL
o Google adds new features constantly
Googleld UEDICH ULWVEEEEZRRFE L TW D
e Less documentation/smaller community
SRPCK DFlightD G IFXEN DRV, I= a5 shvVhEWn



Flight requires tedious boilerplate

FlightzE 2 (¥, B&J— RAZL
gRPC

1.

2.
3.

rpc CancelQuery
(CancelQueryRequest) returns
(CancelQueryResponse) 1%
Recompile Protobufs

Implement CancelQuery

Why should developers

use a framework that
makes their lives
harder?

Flight

1. Define CancelQueryRequest and
CancelQueryResponse

2. Recompile Protobufs

3. Decide which Flight method to
“hijack”

4. Implement custom request routerin
the server

5. Implement the RPC handler

6. Implement custom Flight client
wrapper

7. Add OpenTelemetry instrumentation



Flight breaks standard tooling

FlightzfE X (F. BEDY — )L ZE X 7R L)

Example: DataDog
e Using gRPC: your service is automatically instrumented
gRPCOIFEIF. U—EXIFEEEEINTWVS
e Using Flight: you only see Flight’s RPC calls, not your own
FlightDig&d. BADAPIO—ILMR X% < TFlightd I—ILIZIFMNREZX D
o Must manually annotate your service to get telemetry
T —EAZFE TR UZIINIEE S0

Example: grpcurl
e Using gRPC: make requests easily, grpcurl translates JSON to Protobuf

via server reflection
gRPCDIHE IF. grpcurlidISONZProtobuf (TR TETCU VTR M EBEILEND

e Using Flight: must manually construct binary payloads, no type safety
FlightDiF&E . N4 FURAO— RZFENTER LRI NIER 570V, BL2ES R0



Example: Flight SQL 5 - Flight SOL

e Lotsof boilerplate EEI—-RMAZL HIZIE
o Routing requests JJIZAIL—%5—
o Parsing/serializing messages JJUIZNZE@EHL. U754 2XT3
o Handwritten client FEITEWCI S 72 K
o Hard to maintain, extend! XY 77> X EREFEBHL L
e Caused trouble for InfluxDB InfluxDBIZFlightlcRIZEN H > &5 D
e Doesn’t even use many of the predefined RPC methods
Flight SQLIZFLlightDEZE UTcRPCA YV w R7Z(FE A EES TR

o Wants to define lots of its own RPC methods, but can’t
REICBSDRPCAYV Y REFEH LWL, UM UTERL



https://github.com/apache/arrow-rs/issues/5731#issuecomment-2133104504

If we fix these problems, we can

make Flight better for expert users!
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What can we do? ESTNIEWVWWTULLDOM?

Goal: make it easy to use Arrow + gRPC + Protobuf without having to
use wrappers like Flight

B : FlightdrTc W 5w IN—72E0 7% < THArrow £ gRPC & ProtobufZz & (T
EXDLDICKED
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Stay tuned...
Flight Sequel: a vision for the future of
Arrow Flight (SOL)

Arrow Flight RPC and Arrow Flight SQL have been reasonably well adopted, but I believe these



Thanks for listening!
Questions?



