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] More Models 2025
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APACHE - SkyWalking

l Tags & Fields 2023

}http_server_requests_seconds_count \{ uri="/foo" | | container="account-base" | job="account" | pod="account-base-5b5{55f67c-scc2]" | namespace=default }

value=123456 | count=54321  @1684724131
\ \ )
metric_name Fields: single-valued or ~ Timestamp: epoch LabelSet (Tags)
(label: _name_) multiple values
samples (

metric_name String,
labels String,
timestamp Int64,
value Float64
) ORDER BY (metric_name, labels, timestamp)



I High Cardinality

VIRTUAL-MACHINE BASED ENVIRONMENT
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How Quickly Does Cardinality Grow?

CLOUD-NATIVE ENVIRONMENT
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| Logical Data Model 2023
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I Physical Data Model
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| Distributed

BanyanDB Cluster ‘
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I BanyanDB Access Method

® Vertical write
® Horizontal read
® Insertions >> lookups

® Old data is less likely to be access

Time
Series
(~millions)
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J Compression based on Series 2023

{component="printer”,location="f2c16" level="error"} "Printing is not supported by this printer"
L i " |

T T
Label key/values hashed to form Stream ID: 3b2cea09797978fc The log entry is added to a "chunk”

Additional log messages with the same labels are added to the same "chunk":

{component="printer",location="f2c16" level="error"} "Out of paper"
{component="printer",location="f2c16" level="error"} "Too much paper"

Chunks are filled then compressed and stored:

Printing is not supported by this printer T T T
Out of paper ‘ Out of paper

Too much paper B

A separate and small index is kept to lookup chunks

Different label keys or values will hash to a different stream and different chunk:

{component="printer”,location="f2c16",level="info"} "Consider the environment before printing this log message"
L J

Y
fd9a709ddf43a93a




I Compression Alogrithm

Enhanced Gorilla

® racebook Gorilla:
O Timestamp: fixed interval =>
derived timestamp
O value: XOR
.Compress big chunk
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Data stream

Compressed data

Header: il 1. = \ n' 1 L . W40
March 24, 2015 02:00:00 | 62 | 12 10': -2 0 0 i 000
Bit length 64 14 9 1 1 2+5+6+1
b) c)
N-2 timestamp | 02:00:00 Previous Value 12.0 0x4028000000000000
N-1 timestamp | 02:01:02 Delta: 62 Value 24.0 0x4038000000000000
timestamp 02:02:02 Delta: 60 XOR 0x0010000000000000

Delta of deltas:

2 ( 11 leading zeros, # of meaningful bits is 1 )
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Balanced binary tree Leaf nodes Row IDs (FoR)

1024 records 3
1-10 Values (RLE) 43
Row IDs Idx (FoR) 56

1-50

10-50

1-120

50-80 43

50-120 | ==
" 89
154

80-120 189

RLE = Run length encoded
FoR = Frame of reference encoded
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https://github.com/apache/skywalking-banyandb/

BanyanDB

BanyanDB

BanyanDB, as an observability database, aims to ingest, analyze and store Metrics, Tracing and Logging data. It's
designed to handle observability data generated by observability platform and APM system, like Apache
SkyWalking etc.

Introduction

BanyanDB, as an observability database, aims to ingest, analyze and store Metrics, Tracing, and Logging data. It's
designed to handle observability data generated by Apache SkyWalking. Before BanyanDB emerges, the
Databases that SkyWalking adopted are not ideal for the APM data model, especially for saving tracing and
logging data. Consequently, There's room to improve the performance and resource usage based on the nature of
SkyWalking data patterns.
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