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Cloud 
Transformation

Enterprise software
as a service and cloud 
hyper-scalers emerge

Big Data Analytics
in the Cloud

Big data analytics vendors 
in the cloud emerge. 
Machine Learning and AI 
workloads started shifting 
to cloud

Composable, 
Best-of-breed

Cloud Marketplaces 
started to respond to 
composability and
best-of-breed trends

AI Platforms
in the Cloud

ML/AI platforms 
(Azure ML, Google AI, 
SageMaker, Watson) 
started AI arms race

GenAI

ChatGPT brought 
AI to the masses.
Elementary school 
students know about 
and use AI

Living in the Age of Frequent Disruption
Major market rotations in the last 20+ years

Early-mid 2000s Early 2010s Mid-late 2010sEarly-Mid 2010s Early-Mid 2020s



The Common Data Plane
persists values via
highly optimized
multi-dimensional arrays

Multi-key array subscripts enables
advanced index structures with
high-performance lookups & scans

Flexible, highly optimized core
data encodings enable the
multi-model architecture

Complex Problems Need Unified Data



The Common Data Plane
persists values via
highly-optimized
multi-dimensional arrays

^global( <key1>,<key2>,… ) = $encoding( <val1>,<val2>,… )

Document

Object Relational Cube

Time Series Data Frame Vector / Tensor

Complex Problems Need Unified Data



$list("lcars",1138,88.0,…)

$vector(4.8,15.1,6.23,…)

$pva({ "id":10816,
 "fname":"roy",
 … }) $bit(1,0,1,0,1,0,…)

Lists Vectors Documents Bitmaps

Complex Problems Need Unified Data



^wave(202407, “ICU5”, 123) = $list(“Smartlinx5”, “BP3”, 8605)
^wave(202407, “ICU5”, 123, 1, “ts”) = $list(“2024-07-04 10:12:03.642”, 3.333)
^wave(202407, “ICU5”, 123, 1, “v”) = $vector(7200, 7300, 7700, 8500, 9100, …)

PUT GET INSERTSELECT

{
“location”: “ICU5”,
“collector_name”: “Smartlinx5”,
“sensor_name”: “BP3”, 
“bed_id”: 8605,
“readings”: [
  { “start_time”: “2024-07-04 10:12:03.642”,
    “interval”: 3.333,
    “values”: [7200, 7300, 7700, 8500, … ] }
  , … ]
}

Location Sensor Date Time Value

ICU5 BP3 2024-07-04 10:12:03.642 7200

ICU5 BP3 2024-07-04 10:12:06.975 7300

ICU5 BP3 2024-07-04 10:12:10.308 7700

ICU5 BP3 2024-07-04 10:12:13.641 8500

ICU5 BP3 2024-07-04 10:12:16.974 9100

… … … … …

ICU5 BP3 2024-07-04 10:12:16.974 9100

… … … … …

9100, 

Relational

Document

Complex Problems Need Unified Data

9100, 
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$vector:
SIMD-optimized, 

compact storage for 
columnar analytics
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.267 .215 .454 .022 .311 .439 .517 .508 .887

$vector, flipped:
SIMD-optimized, 

compact storage for AI
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.267 .215 .454 .022 .311 .439 .517 .508 .887

$vector, flipped:
SIMD-optimized, 

compact storage for AI
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Enterprise Cache Protocol: a consistent, distributed cache 

ApplicationsApplications

Compute node Compute node Compute node

Data node

Keeps data distribution and system topology independent 
from the application

Application has a consistent logical view on all the data

Builds recovery and consistency guarantees into the fabric

Fully 
Transparent

Scales in and out in mere seconds

Great fit for multicloud and hybrid scenarios

Fully 
Elastic

100% homogeneous architecture

Segregate workloads on right-sized infrastructure

Easy to 
Organize

Scalability is the Data Platform’s Job
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Big Ideas, Persisting

Complex Problems Need Unified Data

Compute and Data, Fully Integrated

The Web is the Universal App Platform

Scalability is the Data Platform’s Job



Danke / Thank You  
Tom Woodfin

Head of Development
 InterSystems Data Platforms

woodfin@intersystems.com


