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1. Project Update
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Key Features POC test

kv_store

H |gh|ighted Features Regionless_KV_POC_Bot common

2 0in1m 47s

demo

. range_query e2e_test

.range_query (2 ms)
.range_watch_single_watcher perf test
.range_watch_single_watcher -
.range_watch_multiple_watch
.range_watch_multiple_watch

Plug-n-play Open Design

unit_test

.range_watch_prefix

s — I K1 .range_watch_prefix (2 ms)
. R Bl 1 .async_read
8 : in e2e.async_read: async read not ready, will retry after 1 sec

Distributed Storage instance Sharded key space Replicated Consistency Options : 0K ] e2e.async_read (1000 ms)
12 tests from e2e (1018 ms total)

i opa gl 1 1 test from play_ground
8 play_ground.put_get
- = - Opb o : get returns rev[1]: [hello : world]
4 opc 8 [l 0K ] play_ground.put_get (@ ms)
Indexed ] 1 test from play_ground (@ ms total)
Mvcc (e.g., for Range-query) List-Watch txn
4 tests from perf

B perf.read_same_key_bucket_sharding

o Distributed storage nodes. g [l K 1 perf.read_same_key_bucket_sharding (9 ms)
8 1 perf.read_same_key_mod_sharding

e Sharded key space. : perf.read_same_key_mod_sharding (5 ms)

. A perf.read_same_key_ver_bucket_vs_mod_sharding
° Rep“catEd for HA and faSter read- B [l K 1 perf.read_same_key_ver_bucket_vs_mod_sharding (59 ms)
. . 1 perf.read_same_key_grouping_ver_bucket_vs_mod_sharding
° MVCC ver5|0n|ng. 1 perf.read_same_key_grouping_ver_bucket_vs_mod_sharding (69 ms)
-] 4 tests f f (142 total)
« Indexed DB for fast query. €5t Trom per e fore
« Supporting put, get, range query and watch. i | 1 S i et
! ! I 1 unit_test.btree_indexer_find_version_different_key

» Supporting txn KV access (e.g. write one revision with a set of key-value pairs). E (il ol e e HntLversien chifRreni ey (0 o)

] unit_test.btree_indexer_find_version_same_key
Languages - " mtentation for each component based on an interface design. : 0K 1 unit_test.btree_indexer_find_version_same_key (@ ms)
gl 1 unit_test.config_storage_grouping
g [l ] unit_test.config_storage_grouping (@ ms)
® C++881% @ CMake 11.9% '

*This repo is private now but will be made public shortly ; e ieiiniiinics




Storage and Performance Validation

I/O Perf Test
go-ycsb

go-ycsb is a Go port of YCSB. It fully supports all YCSB
CRUD benchmarks with Go.

Why another Go YCSB?

+ We want to build a standard benchmark tool in Go.

* We are not familiar with Java.

Owner: Hongwei Chen

Key -> (Value, Revision)

Add nodes

Hash Ring(Revision Based) Revision -> Value

Locate nodes based
on revision

Key -> Value
Revision -> Value

HTTP/gRPC Gateway Tree Index(Key->Revision)

Languages

Key Based Requests Revision Based Requests

® Go 100.0%

¢ Create

* Update

* Delete

Owner: Jun Shao



2. Demo

Regionless KV store architecture for “session” consistency

“Naturally”

“as an application or without major changes”



“Strong consistency” vs “Session Consistency”
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https://docs.microsoft.com/en-us/azure/cosmos-db/consistency-levels



https://docs.microsoft.com/en-us/azure/cosmos-db/consistency-levels

Game Session: RUNNING
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rev 2: green

rev 1: red

KV Store
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“Session”
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KV Store

“Session”

Game Session: OVER
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KV Store

“Session”
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Y

O
o )
O
o

“30 min later”

N BB

rev 1: red rev 2: green rev 3: blue

get()




Session credential

std: :pair<std::string, std::string> session_challenge = {
store.fetch_session_challenge()

done_reading = store.in_session_get( session_challenge

key )
start_rev - In-session get()
(read from async replica)

found_values)

store.get(key
Out-of-session get() ‘ start_rev

(read from sync replica)

found_values

*Read-uncommited Isolation for demo purpose



Demo

X tmux (tmux)

STORE.PUT: session validated
STORE.PUSTORE.PUT: entering put() {/tl1/color : red}
STORE.PUT: entering put() {/tl/color : green}
STORE.PUT: session validated

PR s ted

oy . hted
— Writing to session %%
STORE.PUT: started 3rd put, pausing for 5 seconds....in-session key '/tl/color' is locked for update

: session validated

: session validated

: session validated

: session validated

: session validated

: wrote to primary

: session validated

© caccinn validated

: wrote to sync replica
: replication to async will take 5 seconds for demo purpose
: session validated

IN_SESSION_READER:
IN_SESSION_READER:
IN_SESSION_READER:
IN_SESSION_READER:

startad

found nothing...will retry after 1 sec

found {1,{/t1/color : red}}{2,{/t1/color

found {1,{/t1/color : red}}{2,{/tl/color : green}}
: green}}

Session read blocked for latest update
I;:SESSIS&:&EA;E&; o
IN_SESSION_READER:
IN_SESSION_READER:

blocked Dy write, WLLL retry arcer

get() blocked write, will retry after

get() blocked write, will retry after

get() blocked write, will retry after
IN_SESSION_READER: get() blocked write, will retry after

TN SFSSTON RFADFR: aet() hlocked write. will retrv after 1
IN_SESSION_READER_CLIENT: found: {1,{/t1/color : red}}{2,{/t1/color :
IN_SESSION_READER: secured the latest update! Game on! d[-_-Jb

green}}...

: green}}...

retry after
retry after
retry after
retry after

green}}{3, {/t1/color :

NONE_SESSION_RE
NONE_SESSION_RE

MNME CCCCTNM DE

ound
found
found
found
found
found
found
found
found
found
found
Touna
found
found
found
found

5 cotor
{1,{/t1/color :

{1,{/t1/color

{1,{/t1/color

{1,{/t1/color
{1,{/t1/color
{1,{/t1/color
{1,{/t1/color

{1,{/t1/color :

{1, {/t1/color

{1,{/t1/color

1l,{/T1/CoLOr

{1,{/t1/color :

{1,{/t1/color

{1,{/t1/color :
: {1,{/t1/color :

red s

I'm caught up!! &( 4 )2

cotor -
red}}{2,{/t1/color :
red}}{2,{/t1/color :
red}}{2,{/t1/color :
red}}{2,{/t1/color :
red}}{2,{/t1/color :
red}}{2,{/t1/color :
red}}{2,{/t1/color :
red}}{2,{/t1l/color :
red}}{2,{/t1/color :
red}}{2,{/t1/color :
I redrric,{/ti/color
red}}{2,{/t1/color :
red}}{2,{/t1/color :
red}}{2,{/t1/color :
red}}{2,{/t1/color :

green
green}}
green}}
green}}
green}}
green}t}
green}}
green}}
green}}
green}}
green}}
green;

green}}
green}}

green}}.
green}}{3,{/t1/color :

Non-session read continue without latest update

NONE_SESSION_READEK?
NONE_SESSION_READER:
NONE_SESSION_READER:
NONE_SESSION_READER:
NONE_SESSION_READER:
NONE_SESSION_READER:
NONE_SESSION_READER:
NONE_SESSION_READER:
NONE_SESSION_READER:
NONE_SESSION_READER:
NONE_SESSION_READER:
NUNE_SES>1IUN_KEAUEK:
NONE_SESSION_READER:
NONE_SESSION_READER:
NONE_SESSION_READER:
NONE_SESSION_READER:
NONE_SESSION_READER:

retry arcer
retry after

retry after

retry after

retry after

retry after

retry after

retry after

retry after

retry after

retry after

retry arcer

retry after

retry after

retry after 1 sec
blue}}

"Pengs-MacBook-Pro.loc" 13:11 21-Jun-22




Replication Consistency by Group

Linearizable replica Group Sequential replica Group
< N H e R N
N ) S N ~

. ] |
1 1
1 1
. | 1
Primary E Replica 1 Replica 2 E Replica 3 Replica 4
! |
[—

C1 C2

In-session Clients Out-of-session Client




Put

Get

A
7

Primary

C___

k, v1, v2

Time: T 1

1.1 Writer: {k1, v1}, {k2, v2} 2> primary
1.2 {k1, v1}, {k2, v2} =all replicas

1.3 Both clients can read {k, v1}, {k, v2}

k, v1, v2

Get

*Clients are implemented in separate threads

Y

Async Replica k v1,v2

*Read-uncommited Isolation for demo purpose



Time T 2:
2.1 {k, v3} = primary
2.2 Readers
* In-session clients blocked on reading
*  Qut-of-session can still read {k, v1}, {k, v2}

I Primary I

Primary

- 5
— =
Get . >®

Async Replica

®

*Read-uncommited Isolation for demo purpose



Get

Time T 3:

3.1 {k, v3} = sync replica

3.2 Readers
e In-session clients can now read up to the 3™ kv
*  Qut-of-session can still read {k, v1}, {k, v2}

Primary

—

Get

*Read-uncommited Isolation for demo purpose



Get

TimeTA4:

4.1 The 3™ kv propagated to async replica

4.2 Readers
* In-session clients can now read the 3™ kv
e OQut-of-session can now read the 3™ kv

C___

I Primary I
. Primary '

k, v3

Get

*Read-uncommited Isolation for demo purpose



Time T 2:
2.1 {k, v3} = primary
2.2 Readers
* In-session clients blocked on reading
*  Qut-of-session can still read {k, v1}, {k, v2}

...--__444—_--."
S

In-session Get >
Reader Client IN_SESSION_READER: get() blocked by write, will retry after 1 sec
IN_SESSION_READER: get() blocked by write, will retry after 1 sec

IN_SESSION_READER: get() blocked by write, will retry after 1 sec

out-of-session
Reader Client

Async Replica

k, v1, v2

®

NONE_SESSION_READER: found {1,{/t1l/color : red}}{2,{/tl/color : green}}...will retry after 1 sec
NONE_SESSION_READER: found {1,{/tl1/color : red}}{2,{/tl/color : green}}...will retry after 1 sec

NONE_SESSION_READER: found {1,{/t1l/color : red}}{2,{/t1/color : green}}...will retry after 1 sec

*Read-uncommited Isolation for demo purpose



In-session
Reader Client

O
I Primary I

out-of-session
Reader Client

IN_SESSION_READER: get() blocked by write, will retry after 1 sec
IN_SESSION_READER: get() blocked by write, will retry after 1 sec
IN_SESSION_READER: get() blocked by write, will retry after 1 sec

Time T 4:

4.1 The 3™ kv propagated to async replica

4.2 Readers
¢ In-session clients can now read the 3™ kv
*  Out-of-session can now read the 3™ kv

I Async Replica |

: found {1,{/t1/color : red}}{2,{/t1/color
: found {1,{/t1/color : red}}{2,{/t1l/color
INONE_SESSION_READER: found {1,{/t1/color : red}}{2,{/t1/color

iat

INONE_SESSION_READER: found {1,{/t1/color : red}}{2,{/t1/color

idats

: green}}...will retry after sec

Async Replica
green}}...will retry after sec
green}}...will retry after sec

: green}}...will retry after 1 sec

[SEQUENTIAL_READER_CLIENT: found: {1,{/t1l/color : red}}{2,{/t1l/color : green}}{3,{/t1/color : blue}}

*Read-uncommited Isolation for demo purpose



Demo Summary e

1. MVCC for versioned key-value pairs

2. In-session put() provides strong consistency (linearizable)

3. Out-of-session put() provides sequential consistency (linearizable)

e (Can be further extended to bounded sequential

4. Regionless store “natural” design



