Streaming to humans:

Can open source hack it?
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Getting data to
people matters




What do people want?

ORORO,

See real-time data

Interact with tables & widgets

Consume and produce

Be first class citizens in the data system
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Those needs
catalyze today's
discussion

Distill technical implications

Review currently popular options
Itemize unsolved problems

Describe open-source work
toward a solution



Technical needs for
a data transport

Tables that don't suck

A ubiquitous backplane 7~
Efficient data consumption
Browser compatibility

e =




Tables that don’t suck

They need to update in real time

Schema changes must be
transparent to the client

The same must be true for widgets



Tables that don’t suck

e They need to update in real time

e Schema changes must be
transparent to the client

e The same must be true for widgets

_



A ubiquitous backplane

e Reduce plumbing costs for
new features

el e Provide low latency, not just
N high throughput

e Support bi-directionality




EPPGcien‘tly packed columnar data
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l, i n | Efficient data consumption

— ’ﬂ e Client must be able to control

S| throughput and latency

e Design should aspire to be zero
copy

e Data must be well packaged
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Browser Compatibility

Common denominator

Lowest-entry point for eyes and fingers
Platform independent solution

Low resource technology

Mobile-friendly bridge




Contenders for transport

Open, popular, modern

@Flink OMQ
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Contenders for transport

Open, popular, modern

STERM ARROW D))



Requirements

Low latency

Variable schema

Capable of supporting tables

Efficiently packaged for tables

Zero Copy

Support for tables that update
Bi-directional streaming

Client control of throughput and latency

Works in a browser

ZeroMQ

Can be

Yes

Yes

No

No

Sort of

Yes

No

No

Kafka

Can be

Yes

Yes

No

No

Sort of

Yes

No

No

Arrow Flight

Yes
Yes
Yes
Yes
Yes

No

Non-streaming
No

No



Kafka and ZeroMQ are non-starters
Good at real-time but...

For any pub or sub, the data is a blind
appending stream.

This kills the requirements in two ways:

1. No design for efficiently sending
table data

2. Producer and consumer cannot
collaborate directly

There is no opportunity to improve this.
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c,;'fg Arrow Flight

Table super -powers

Easily extendable

Built on gRPC: so streaming
seems “plausible”

gRPC is based on http2, so
browser support has
potential



What we needed to do

Package “table changes” in Arrow Flight payloads

Employ Flight's DoExchange() to implement
custom streaming methods

Make a JS client that can connect to a Flight server
with streaming support

OXORO,



Introducing Packaging “table changes”

Ba rrage e Data structure for describing table

changes

e Table “deltas”: add, remove, modify, shift

e streaming_tables



Barrage: DoExchange() for streaming

snapshot(): “Tell me about a subset of this table”
A custom DoGet() call that can specify rows and columns.

subscribe(): “Give me the current contents and push me updates”
Snapshots plus inherited deltas.

publish(): “As a client, I'll provide the server a snapshot and deltas”
The opposite of subscribe.



The Javascript client was a hard problem

Problems Solutions

gRPC-Web is an almost-gRPC that IS

gRPC doesn't actually work in browsers accessible 1o browsers.

gRPC and gRPC-web are not actually Put a proxy between server and client
compatible (Envoy).

gRPC-web JS client does not support Use improbable-engineering's custom
streaming binary data implementation.

Web browsers cannot stream data back

Split methods and add a server-side proxy.
to servers

localhost & secure environments proxy for gRPC

Browsers require SSL for http2: bad for Improbable-engineering's web socket '




() Repos worth exploring

trades_today O Summary
sym Price size Dol==  Date

AMZN  2,180.1500 10000 21 2022-05-09
L 14.1600 10000 2022-05-09
BA 133.6000 480000 64 2022-05-09
BA 133.6000 29.0000 38 2022-05-09
BA 1336100 10000 1 2022-05-09
BA 133.6100 10000 1 2022-05-09
BA 133.6100 10000 1 2022-05-09
BA 133.6100 10.0000 13 2022-05-09
BA 133.6400 50000 6 2022-05-09
BA 133.6500 20000 2 2022-05-09
BA 133.6500 3.0000 4 2022-05-09
<< 14,1500 12.0000 1 2022-05-09
<8 14,1500 50000 2022-05-09
AAPL 152.3900 40000 6 2022-05-09
AAPL 152.3700 60000 9 2022-05-09
AAPL 152.3750 10000 1 2022-05-09
Dis 107.0900 10000 1 2022-05-09
AAPL 152.3700 10000 1 2022-05-09
ARE 167.3100 50000 8 2022-05-09
BAC 364000 10000 2022-05-09
XPO 51.1800 100.0000 51 2022-05-09
BAC 363500 2.0000 2022-05-09
AAPL 152.3700 1.0000 1 2022-05-09
oxv 57.8700 1.0000 2022-05-09
BA 133.6900 50000 6 2022-05-09
DIs 107.0000 16,0000 17 2022-05-09
INTC 431300 25.0000 10 2022-05-09
AMZN  2,180.9100 1.0000 21 2022-05-09
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by_sym_ages
sym Dollars_Tot
SPY 63,826,187,906
Qaa 33,565,048,483
APL 20,019,142,873
AMZN 16,014,609,375
MSFT 12,500,039,100
NVDA 11,104,446,654
WM 9,579,247,2276
] 7,162,507,497
GOOGL  4,561,317,559
XOM 4,558,036,139
600G 3,879,711,177
o 2,735,459,146
sQ 2,728923,028
oxy 2,491,598,427
NFIX 2,440,689,757
v 2,410,660,132
SHOP 2,268,797,246
UNH 2,219,426,866
BAC 2,163,205,124
MA 2,157,084,674
IS 2,117,690,611
BABA 2,099,820,905
oM 2,046,476,810
PYPL 2,001,838,401
TWIR 1,947,8964,481
INTC 1941,721,833
CRM 1,934,740,526
HD 1,890,516,747
L

®
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265.29
169.58
17531
196.80
2,254.02
8455
2,271.36
159.20
83.50
57.87
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32850
107.09
84,87
121.90
79.52
47.81
4313
163.89
298.85
17722

Last Price  Open Price  Intra_Perc

406.6400 195
305.5800 2.60%

2,272.2500 422
2714200

22500000 —

951500

64,0000 10.59%
1803700
2088700
375.6000 1052%

371700

t93200
44,6000

170.0000 _

2935800

1780000

12:00 14:00

[ pieChart

ZOﬂ-OJ
2022-0
2022-0
2022-0
2022-0
2022-0
2022-0
2022-0
2022-0
2022-0
2022-0
2022-0
2022-0
2022-0
2022-0
2022-0
2022-0
2022-0
2022-0
2022-0
2022-0
2022-0
2022-0
2022-0
2022-0
2022-0
2022-0
2n-n

16:00

Total Shares

fig2 InputFilter

Sym Filter

BEEEEAZEEE

Enter value..

barrage
github.com/deephaven/barrage

deephaven-core
github.com/deephaven/deephaven-core

web-client-ui
github.com/deephaven/web-client-ui



https://github.com/deephaven/barrage
https://github.com/deephaven/deephaven-core
https://github.com/deephaven/web-client-ui

Try it at deephaven.io ]

.



http://https//deephaven.io

