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Evolution of Computing Infrastructure
HistoryHistoryHistoryHistory
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1970 1995 2010 20152005

Google discovers that all of web
does not fit in a relational database

Jeff Dean, Sanjay Ghemaway et al
publish papers on MapReduce

and BigTable

Key-Value Store

MapReduce

Mainframes Clusters of Commodity Hardware Commercially Viable

Technologies are split
between: data storage

and computing
will they merge

?
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Clusterpoint
Distributed Distributed Distributed Distributed DatabaseDatabaseDatabaseDatabase, Search and Computing platform with REST API, Search and Computing platform with REST API, Search and Computing platform with REST API, Search and Computing platform with REST API
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• Document oriented (JSON/XML/Binary)

• Distributed (sharded + replicated)

• Schema less; Rich Free Text search built-in

• Transactional (ACID)

• Cloud enabled

• v4 introduces distributed computing enginev4 introduces distributed computing enginev4 introduces distributed computing enginev4 introduces distributed computing engine
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New query language: JavaScript/SQL
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Query language you have never heard ofQuery language you have never heard ofQuery language you have never heard ofQuery language you have never heard of
but you are already an expert?!but you are already an expert?!but you are already an expert?!but you are already an expert?!



Clusterpoint — Running JavaScript Inside the Database

Technology top 2015 (StackOverflow)
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+
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SQL JavaScript

flexible to express 
queries

executes in parallel

static

hard to define 
expressions

bad with custom 
routines

hard to express queries

difficult to execute in 
parallel

dynamic

easy to define 
expressions

great with custom 
routines
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Javascript - V8
Made for browsers but not onlyMade for browsers but not onlyMade for browsers but not onlyMade for browsers but not only
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• Chrome

• Node.js

• MongoDB

• Google BigQuery UDF
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Javascript - V8
Produces machine code (IAProduces machine code (IAProduces machine code (IAProduces machine code (IA----32, x64, ARM)32, x64, ARM)32, x64, ARM)32, x64, ARM)

Clusterpoint — Running JavaScript Inside the Database



Clusterpoint — Running JavaScript Inside the Database

Javascript - V8
Performance Performance Performance Performance ---- ProblemProblemProblemProblem
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Compute the 25,000th prime
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Javascript - V8
Performance Performance Performance Performance ---- AlgorithmAlgorithmAlgorithmAlgorithm
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For x = 1 to infinity: if x not divisible by any 
member of an initially empty list of primes, add 
x to the list until we have 25,000
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Javascript - V8
Performance Performance Performance Performance ---- ContendersContendersContendersContenders
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Javascript - V8
Performance Performance Performance Performance ---- Results (only 17% slower)Results (only 17% slower)Results (only 17% slower)Results (only 17% slower)
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JS/SQL
Language structureLanguage structureLanguage structureLanguage structure
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• Based on SQL-like structure 

• Allows to execute arbitrary JavaScript in any clause 
of the SELECT or UPDATE statement.

• Native support of JSON and XML data types.

• Joins, nested documents (in 4.1, stay tuned!) +
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SELECT * FROM product

+



JS/SQL
Insert statementInsert statementInsert statementInsert statement
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INSERT INTO product JSON VALUE {
"name": "Schwinn S29 Full Suspension Mountain Bike",
"image_url": "schwinn_s29.jpeg",
"description": "...",
"color": ["black","red"],
"order_price": 211.16,
"price": 259.16,
"packaging": {

"height": 23,
"width": 25,
"depth": 12,
"weight": 54

},
"availability": "In Stock"

}
+



JS/SQL
Insert statementInsert statementInsert statementInsert statement
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+

INSERT INTO product 
(name, image_url, description, color, price, availability) 
VALUES ("Schwinn S29 Full Suspension Mountain Bike",

"schwinn_s29.jpeg",
"...",
"black",
259.16,
"In Stock")



JS/SQL
Price bucketsPrice bucketsPrice bucketsPrice buckets
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+



JS/SQL
Grouping/AggregationGrouping/AggregationGrouping/AggregationGrouping/Aggregation
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function PriceBucket(price) {
var boundaries = [0, 1, 5, 10, 50, 100, 200, 500, 1000];
for (var i = 1; i < boundaries.length; i++) {

if (price >= boundaries[i - 1] && price < boundaries[i])
return boundaries[i - 1].toString() + " to " + boundaries[i].toString();

}
return "above " + boundaries[boundaries.length - 1].toString();

}

SELECT PriceBucket(price), COUNT()
FROM product
GROUP BY PriceBucket(price); +



JS/SQL
Aggregating nested documentsAggregating nested documentsAggregating nested documentsAggregating nested documents
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{
"user": "3e9cde95-8077-4386-a35b-fc3b4489dec3",

"items": [
{
"name": "Orange",
"price": 5,
"descr": "Special for juice",
"count": 25

},
{
"name": "Orange",
"price": 5,
"descr": "Special for juice",
"count": 25

}
}

+
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Aggregating nested documentsAggregating nested documentsAggregating nested documentsAggregating nested documents
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function sum_items()
{

var sum = 0;
for (var i = 0; i < items.length; i++)

sum += items[i].count * items[i].price;
return sum;

}
SELECT SUM(sum_items()), AVG(sum_items()), MIN(sum_items()), MAX(sum_items())
FROM baskets
GROUP BY 1

+



JS/SQL
Nested documents (v4.1)Nested documents (v4.1)Nested documents (v4.1)Nested documents (v4.1)
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{
name: "Schwinn S29 Full Suspension Mountain Bike",
price: 259.16,
inventory : [

{location: “Warehouse-East", items: 17},
{location: “Warehouse-West", items: 50}

]
};

+
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Nested documents (v4.1)Nested documents (v4.1)Nested documents (v4.1)Nested documents (v4.1)
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INSERT INTO product["34A40855"] JSON VALUE {
name: "Schwinn S29 Full Suspension Mountain Bike",
price: 259.16

};

INSERT INTO product["34A40855"].inventory JSON VALUE {
location: "Warehouse-East",
items: 17

};

INSERT INTO product["34A40855"].inventory JSON VALUE {
location: "Warehouse-West",
items: 17

};

+



JS/SQL
Nested documents (v4.1)Nested documents (v4.1)Nested documents (v4.1)Nested documents (v4.1)
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SELECT price, inventory
FROM product

SELECT location, items, SUPER().name
FROM inventory
WHERE SUPER().price > 30

+

{
name: "Schwinn S29 Full Suspension Mountain Bike",
price: 259.16,
inventory : [

{location: “Warehouse-East", items: 17},
{location: “Warehouse-West", items: 50}

]
};



JS/SQL
Joins (v4.1)Joins (v4.1)Joins (v4.1)Joins (v4.1)
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INSERT INTO product["34A40855"] JSON VALUE {
name: "Schwinn S29 Full Suspension Mountain Bike",
price: 259.16

};

INSERT INTO order JSON VALUE {
product_key: "34A40855",
delivery_address: "My Office"

};

SELECT delivery_address, product[product_key].price
FROM order
WHERE product[product_key].price > 20 +



API
REST & more APIs coming soon!REST & more APIs coming soon!REST & more APIs coming soon!REST & more APIs coming soon!
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$.ajax({
url : 'https://api-eu.clusterpoint.com/v4/ACCOUNT_ID/DATABASE/_query',
type      : 'POST',
dataType : 'json',
data      : 'SELECT * FROM DATABASE',
beforeSend: function (xhr) {

xhr.setRequestHeader('Authorization', 'Basic ' + btoa('USERNAME:PASSWORD'));
},
success   : function (data) {

if (typeof success != 'undefined') {
success(data);

}
},
fail      : function (data) {

alert(data.error);
if (typeof fail != 'undefined') {

fail(data);
}

}
});

+
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Thank you!


