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Updates: Logistics

First technical question is due on

First review is due on

Project 1 is now online! Deadline:

Project 1 is a group project (2-3 students per group).
The first student presentation is next week (on )!

A week before the presentation, discuss the slides with me in OH.
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Today'’s talk:

| ethe: A Tunable Delete-Aware
| SM-Based Storage Engine

Presented at SIGMOD 2020
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Even years later, Twitter doesn’t TechCrunch
delete your direct messages -eb 19

smali Datlum | peletes are fast and slow in an LSM

“LSM-based data stores perform suboptlmauy fOr
- varKIoads vv|th de\etes




Some 1tems will also be deleted from 11 albums.




deletes In
100M+ deletes/day

batches
| DB
production internal
workloads operations

ZippyDB  UP2X table data.

drop migration




| ogical Deletes & Data Privacy

[ DLA Piper's Data
Protection Laws of the
World Handbook, 2022 ]
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®
on-demana rolling
delete all data for keep deleting all data

user X within D days older than D days



A reminder on how LSM-trees work!
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l0g-structured merge-tree

:m WO

L 1
L2 burst of |/Os
l L3 orolonged write stalls

How do we avoid this?
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OK! But how to delete in LSM?
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key value

delete ;= Insert tombstone m

~ key value
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deletes on a seconaary attribute
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~ key value
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sort ‘ key delete key
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deletes on a seconaary attribute
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Key Weaving storage layout

delete all entries older than: D days

scattered occurrences
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Key Weaving storage layout

delete all entries with timestamp <= 65p
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delete all entries with timestamp <= 65p
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Key Weaving storage layout

delete all entries with timestamp <= 65p
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delete all entries with timestamp <= 65p

Smin=1 .. Smax=6o page 1
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Smin:1 . Smax:99
Dmin=1D :: Dmax=90p

Smin:1 . Smax:60
Dmin=3D :: Dmax=064p

Smin=4 . Smax=56
Dmin=9D :: Dmax=9OD

Smin:67 . Smax:99
Dmin=1D :: Dmax=62pD

Smin=61 . Smax=94
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delete tile 2 delete tile 1

partitioned on S

Dmin=3D :: Dmax=90p

delete tile 1

Smin=1 . Smax=6o
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@ suboptimal state-of-the-art design

for workloads with deletes

FADE persists deletes timely
using latency-driven compactions

—  KiWi supports efficient
@) secondary range deletes

using key-interweaved data storage
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