JOC 5.5

Temporal Similarity and
>Iector Search: Advanced
Techniques for Real-Time
Insights

ichael Ryaboy, KX Developer Advg




Rise of Unstructured Data
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80% of all data



Relational Search Methods Fail for
Unstructured Data

* Tagging unstructured data accurately is challenging and often incomplete
* Difficult to efficiently find and compare similar items, like images or text
* Generating meaningful tags from user queries is complex and error-prone

* Many similar items may match a search, but there’s often no effective way to rank them
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Represent Data as Vectors

* Machine learning models map data to a vector space
* Similar items mapped close together

* Enables numerical comparisons between items
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Temporal Similarity Search

« Conduct near real-time similarity search on across high-velocity, streaming data

« Performs vector search directly on time series columns of existing kdb+ data

* No need to embed, extract, or store the vectors in an index

» Performant search with baseline results per search returned in ~8 seconds for searches across
~250M datapoints (run on machine with 8 vCPU 32 GB RAM)

« Dynamic searches: change number of points to match at runtime

* Outlier search to identify anomalies
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Synthetic Double Bottom Pattern Most Similar Synthetic Pattern (at 2024-02-27 08:24:24)
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=

We can also search real and

synthetic patterns, and see how the | | : |
relationships between these patterns it
and unstructured data
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Real Data Is Unstructured + Structured

Most of the time, our data isn’t just structured, it also includes unstructured data like news events,
social media events, and other real-world events. Because this data isn't structured, it’s easy to
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Represent Unstructured Data as Vectors

We can now wait until
an event comes in,
perform vector search
for similar events, and
then see how our
structured data looks.
Based on this, we can
make predictions /
educated decisions.

Example query: Hacking
(ncident on a major tech
company:
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Normalized Stock Performance After Hacking Incidents (30 Days)

Days Since Incident

MSFT - Microsoft Exchange Server Hack
SONY - Sony PlayStation Network Breach
ADBE - Adobe Creative Cloud Data Leak
AAPL - Apple iCloud Security Breach
GOOGL - Google Cloud Platform Vulnerability
AMZN - Amazon Web Services DDoS Attack
NFLX - Netflix User Database Compromise
NVDA - NVIDIA GeForce Now Server Breach
CRM - Salesforce API Vulnerability Exploit
ORCL - Oracle Database Zero-Day Exploit
IBM - IBM Cloud Service Ransomware Attack
CSCO - Cisco Router Firmware Hack




Combining Temporal and Vector Search

Temporal Similarity Search = time-series
patterns

Vector Search = similarities in unstructured

data (e.g., news). Temporal
Similarity | Insights
Search

Vector
Search

Combined = better insights, prediction

Focus: search, anomaly detection, prediction
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Anomaly Detection Use Cases

Temporal Similarity Search provides the tools to identify patterns, trends, and anomalies
in time series datasets by returning the n nearest neighbors for a given pattern/curve. This
method compares the rather than relying on more

Immediately identify anomalies to proactively address data feed issues

Detect and address order performance issues when an unexpected deviation occurs

Quickly act on anomalies in trading patterns related to algo execution, toxic order flow, or
market abuse

Detect changes in customer trading patterns to expedite proactive customer outreach
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