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RESISTANCE IS FUTILE
JSON is everywhere representing everything

Cross language
Cross platform
Lightweight
Human readable
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JAVASCRIPT
I'll just use array.sort() to sort these numbers
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HISTORY
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WHAT IS JSON?
{
  "null": null,
  "string": "i am a string",
  "number": 42,
  "boolean": true,
  "array": [
    "item 0",
  ]
}
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JSON'S MISSING

FEATURES
Comments
Dates, times, uuids and other primitives
Sets
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THE GOOD
{
  "firstName": "John",
  "lastName": "Smith",
  "age": 27,
  "address": {
    "streetAddress": "21 2nd Street",
    "city": "New York",
    "state": "NY",
  },
  "children": [
    "Catherine",
    "Thomas",
  ]
}
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THE BAD
{
  "a": "x",
  "x": "-1",
  "x": 27,
  "\r": {
    "😐": "{\"true\": -1.07e3}",
  },
  "z": [
    "null",
    null
  ]
}
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JSON SCHEMA

11



EXAMPLE
{
  "title": "Product",
  "description": "A product from Acme's catalog",
  "type": "object",
  "properties": {
    "productId": {
      "description": "The unique identifier for a product",
      "type": "integer"
    },
    "productName": {
      "description": "Name of the product",
      "type": "string"
    }
  },
  "required": [ "productId" ]
}
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EXAMPLE
{
  "title": "Product",
  "description": "A product from Acme's catalog",
  "type": "object",
  "properties": {
    "productId": {
      "description": "The unique identifier for a product",
      "type": "integer"
    },
    "productName": {
      "description": "Name of the product",
      "type": "string"
    }
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  "type": "object",

{1
  "title": "Product",2
  "description": "A product from Acme's catalog",3

4
  "properties": {5
    "productId": {6
      "description": "The unique identifier for a product",7
      "type": "integer"8
    },9
    "productName": {10
      "description": "Name of the product",11
      "type": "string"12
    }13
  },14
  "required": [ "productId" ]15
}16
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  "title": "Product",
  "description": "A product from Acme's catalog",
  "type": "object",
  "properties": {
    "productId": {
      "description": "The unique identifier for a product",
      "type": "integer"
    },
    "productName": {
      "description": "Name of the product",
      "type": "string"
    }
  },
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  "type": "object",

{1
  "title": "Product",2
  "description": "A product from Acme's catalog",3

4
  "properties": {5
    "productId": {6
      "description": "The unique identifier for a product",7
      "type": "integer"8
    },9
    "productName": {10
      "description": "Name of the product",11
      "type": "string"12
    }13
  },14
  "required": [ "productId" ]15
}16

  "properties": {
    "productId": {

    "productName": {

{1
  "title": "Product",2
  "description": "A product from Acme's catalog",3
  "type": "object",4

5
6

      "description": "The unique identifier for a product",7
      "type": "integer"8
    },9

10
      "description": "Name of the product",11
      "type": "string"12
    }13
  },14
  "required": [ "productId" ]15
}16
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EXAMPLE
{
  "title": "Product",
  "description": "A product from Acme's catalog",
  "type": "object",
  "properties": {
    "productId": {
      "description": "The unique identifier for a product",
      "type": "integer"
    },
    "productName": {
      "description": "Name of the product",
      "type": "string"
    }
  },
  "required": [ "productId" ]
}
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  "type": "object",

{1
  "title": "Product",2
  "description": "A product from Acme's catalog",3

4
  "properties": {5
    "productId": {6
      "description": "The unique identifier for a product",7
      "type": "integer"8
    },9
    "productName": {10
      "description": "Name of the product",11
      "type": "string"12
    }13
  },14
  "required": [ "productId" ]15
}16

  "properties": {
    "productId": {

    "productName": {

{1
  "title": "Product",2
  "description": "A product from Acme's catalog",3
  "type": "object",4

5
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      "description": "The unique identifier for a product",7
      "type": "integer"8
    },9

10
      "description": "Name of the product",11
      "type": "string"12
    }13
  },14
  "required": [ "productId" ]15
}16

      "type": "integer"

      "type": "string"

{1
  "title": "Product",2
  "description": "A product from Acme's catalog",3
  "type": "object",4
  "properties": {5
    "productId": {6
      "description": "The unique identifier for a product",7

8
    },9
    "productName": {10
      "description": "Name of the product",11

12
    }13
  },14
  "required": [ "productId" ]15
}16
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EXAMPLE
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  "title": "Product",
  "description": "A product from Acme's catalog",
  "type": "object",
  "properties": {
    "productId": {
      "description": "The unique identifier for a product",
      "type": "integer"
    },
    "productName": {
      "description": "Name of the product",
      "type": "string"
    }
  },
  "required": [ "productId" ]
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  "type": "object",

{1
  "title": "Product",2
  "description": "A product from Acme's catalog",3

4
  "properties": {5
    "productId": {6
      "description": "The unique identifier for a product",7
      "type": "integer"8
    },9
    "productName": {10
      "description": "Name of the product",11
      "type": "string"12
    }13
  },14
  "required": [ "productId" ]15
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  "properties": {
    "productId": {

    "productName": {
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  "title": "Product",2
  "description": "A product from Acme's catalog",3
  "type": "object",4
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6

      "description": "The unique identifier for a product",7
      "type": "integer"8
    },9

10
      "description": "Name of the product",11
      "type": "string"12
    }13
  },14
  "required": [ "productId" ]15
}16

      "type": "integer"

      "type": "string"
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  "title": "Product",2
  "description": "A product from Acme's catalog",3
  "type": "object",4
  "properties": {5
    "productId": {6
      "description": "The unique identifier for a product",7

8
    },9
    "productName": {10
      "description": "Name of the product",11

12
    }13
  },14
  "required": [ "productId" ]15
}16
  "required": [ "productId" ]
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  "title": "Product",2
  "description": "A product from Acme's catalog",3
  "type": "object",4
  "properties": {5
    "productId": {6
      "description": "The unique identifier for a product",7
      "type": "integer"8
    },9
    "productName": {10
      "description": "Name of the product",11
      "type": "string"12
    }13
  },14

15
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EXAMPLE
{
  "title": "Product",
  "description": "A product from Acme's catalog",
  "type": "object",
  "properties": {
    "productId": {
      "description": "The unique identifier for a product",
      "type": "integer"
    },
    "productName": {
      "description": "Name of the product",
      "type": "string"
    }
  },
  "required": [ "productId" ]
}
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  "type": "object",

{1
  "title": "Product",2
  "description": "A product from Acme's catalog",3

4
  "properties": {5
    "productId": {6
      "description": "The unique identifier for a product",7
      "type": "integer"8
    },9
    "productName": {10
      "description": "Name of the product",11
      "type": "string"12
    }13
  },14
  "required": [ "productId" ]15
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  "properties": {
    "productId": {

    "productName": {

{1
  "title": "Product",2
  "description": "A product from Acme's catalog",3
  "type": "object",4
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6

      "description": "The unique identifier for a product",7
      "type": "integer"8
    },9

10
      "description": "Name of the product",11
      "type": "string"12
    }13
  },14
  "required": [ "productId" ]15
}16

      "type": "integer"

      "type": "string"
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  "title": "Product",2
  "description": "A product from Acme's catalog",3
  "type": "object",4
  "properties": {5
    "productId": {6
      "description": "The unique identifier for a product",7

8
    },9
    "productName": {10
      "description": "Name of the product",11

12
    }13
  },14
  "required": [ "productId" ]15
}16
  "required": [ "productId" ]
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  "title": "Product",2
  "description": "A product from Acme's catalog",3
  "type": "object",4
  "properties": {5
    "productId": {6
      "description": "The unique identifier for a product",7
      "type": "integer"8
    },9
    "productName": {10
      "description": "Name of the product",11
      "type": "string"12
    }13
  },14
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  "description": "A product from Acme's catalog",

      "description": "The unique identifier for a product",

      "description": "Name of the product",
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    "productId": {6
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      "type": "integer"8
    },9
    "productName": {10

11
      "type": "string"12
    }13
  },14
  "required": [ "productId" ]15
}16
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VALIDATION
ajv.validate(schema, {});

{
  "errors": [
    {
      "instancePath": "",
      "schemaPath": "#/required",
      "keyword": "required",
      "params": {
        "missingProperty": "productId"
      },
      "message": "must have property 'productId'",
    }
  ]
}
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VALIDATION
ajv.validate(schema, {});

{
  "errors": [
    {
      "instancePath": "",
      "schemaPath": "#/required",
      "keyword": "required",
      "params": {
        "missingProperty": "productId"
      },
      "message": "must have property 'productId'",
    }
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}
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      "instancePath": "",

      "params": {
        "missingProperty": "productId"
      },
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  "errors": [2
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      "schemaPath": "#/required",5
      "keyword": "required",6
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      "message": "must have property 'productId'",10
    }11
  ]12
}13
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VALIDATION
ajv.validate(schema, {});

{
  "errors": [
    {
      "instancePath": "",
      "schemaPath": "#/required",
      "keyword": "required",
      "params": {
        "missingProperty": "productId"
      },
      "message": "must have property 'productId'",
    }
  ]
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      "instancePath": "",

      "params": {
        "missingProperty": "productId"
      },
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  "errors": [2
    {3
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      "schemaPath": "#/required",5
      "keyword": "required",6
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    }11
  ]12
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      "schemaPath": "#/required",
      "keyword": "required",
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      "message": "must have property 'productId'",10
    }11
  ]12
}13
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VALIDATION
ajv.validate(schema, {});

{
  "errors": [
    {
      "instancePath": "",
      "schemaPath": "#/required",
      "keyword": "required",
      "params": {
        "missingProperty": "productId"
      },
      "message": "must have property 'productId'",
    }
  ]
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      "params": {
        "missingProperty": "productId"
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    }11
  ]12
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    {3
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6
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      },9
      "message": "must have property 'productId'",10
    }11
  ]12
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TYPE CONSTRAINTS
{
  "type": "number",
}

{
  "type": "integer"
}

{
  "type": "integer",
  "minimum": 0,
  "maximum": 100
}
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TYPE CONSTRAINTS
{
  "type": "string",
  "enum": ["Sunny", "Cloudy", "Rainy"]
}

{
  "type": "string",
  "format": "date" // or uuid, email, time etc
}

{
  "type": "string",
  "minLength": 8
}

{
  "type": "string",
  "pattern": "[a-Z]{4}-[0-9]+"
}
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CONDITIONALITY
{
  "type": "object",
  "properties": {
    "streetAddress": { "type": "string" },
    "country": { "enum": ["USA", "Canada"] }
  },
  "if": {
    "properties": {
      "country": { "const": "USA" }
    }
  },
  "then": {
    "properties": {
      "zipCode": { "pattern": "[0-9]{5}(-[0-9]{4})?" }
    }
  }
}
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CONDITIONALITY
{
  "type": "object",
  "properties": {
    "streetAddress": { "type": "string" },
    "country": { "enum": ["USA", "Canada"] }
  },
  "if": {
    "properties": {
      "country": { "const": "USA" }
    }
  },
  "then": {
    "properties": {
      "zipCode": { "pattern": "[0-9]{5}(-[0-9]{4})?" }
    }
  }
}
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  "type": "object",
  "properties": {
    "streetAddress": { "type": "string" },
    "country": { "enum": ["USA", "Canada"] }
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      "country": { "const": "USA" }9
    }10
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}17
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CONDITIONALITY
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  "type": "object",
  "properties": {
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    "country": { "enum": ["USA", "Canada"] }
  },
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  "if": {7
    "properties": {8
      "country": { "const": "USA" }9
    }10
  },11
  "then": {12
    "properties": {13
      "zipCode": { "pattern": "[0-9]{5}(-[0-9]{4})?" }14
    }15
  }16
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  "if": {
    "properties": {
      "country": { "const": "USA" }
    }
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  }16
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CONDITIONALITY
{
  "type": "object",
  "properties": {
    "streetAddress": { "type": "string" },
    "country": { "enum": ["USA", "Canada"] }
  },
  "if": {
    "properties": {
      "country": { "const": "USA" }
    }
  },
  "then": {
    "properties": {
      "zipCode": { "pattern": "[0-9]{5}(-[0-9]{4})?" }
    }
  }
}
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  "type": "object",
  "properties": {
    "streetAddress": { "type": "string" },
    "country": { "enum": ["USA", "Canada"] }
  },
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  "if": {7
    "properties": {8
      "country": { "const": "USA" }9
    }10
  },11
  "then": {12
    "properties": {13
      "zipCode": { "pattern": "[0-9]{5}(-[0-9]{4})?" }14
    }15
  }16
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  "if": {
    "properties": {
      "country": { "const": "USA" }
    }
  },
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    "streetAddress": { "type": "string" },4
    "country": { "enum": ["USA", "Canada"] }5
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  "then": {12
    "properties": {13
      "zipCode": { "pattern": "[0-9]{5}(-[0-9]{4})?" }14
    }15
  }16
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  "then": {
    "properties": {
      "zipCode": { "pattern": "[0-9]{5}(-[0-9]{4})?" }
    }
  }
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  "properties": {3
    "streetAddress": { "type": "string" },4
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      "country": { "const": "USA" }9
    }10
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FEATURES
Additional primitive types
Range or character constraints
Annotations
Default values
Conditionality
Composition e.g. anyOf, allOf
Optionality
Read-only / write-only
Referencing other schemas
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GENERATED UI
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CUSTOM UI
{
  "type": "string",
  "domainType": "currency"
}
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STRUCTURED PRODUCTS



https://www.interpersona.nl/types-of-structured-products/
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COMPOSITION



https://www.investopedia.com/articles/optioninvestor/07/structured_products.asp
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COMPOSITE PAYOFF



https://www.investopedia.com/articles/optioninvestor/07/structured_products.asp
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MEGAZORD
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PRODUCT SCHEMA
{
  "title": "Structured Product",
  "description": "A yield enhancement note",
  "type": "object",
  "properties": {
    "Underlyings": { ... },
    "Coupon": { ... },
    "Cap": { ... },
    "Protection": { ... },
    "Investment": { ... },
    "Redemption": { ... }
  }
}
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SCHEMA FIRST
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SCHEMA CENTRAL

Structured Product
schemas

Pricing & Booking
UI

Documentation
generation

Pricing

Lifecycle Booking

Enrichment &
Validation
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A SCHOOL FOR ANTS
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PROGRESSIVE

ENHANCEMENT
Schema Defaults

Localisation

Hide fields

Ordering

Client
profile

Enhanced
schema
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STATE MACHINE

Enhanced
schema Document

Input eventsRender

Client

Templating
& validation
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RENDERING
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SUMMARY
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