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Quick Quizz

• What’s ORM?

• Object Relational Mapper

• Why developers use ORM?

• To abstract from database specifics

• Why ORM is bad good?

• Rapid development

• Why ORM is bad?

• Inefficient data access patterns
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Application  Model Database Model

ORM

Flat Tables

JDBC

(Object-Relational)(Object-Oriented)
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The Result – World-Wide Wait
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Why Waiting is Bad?
Amazon: 0.1 sec increase response time -

1% sales loss.

50 % visitors abandon the site, which is not 
loaded within 3 sec

79% visitors will never return again
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How you scale?

More hardware?...

How much RAM you may need if you need “all data in main memory? “

500 GB?  1 TB?   4 TB???

More CPU? Can’t run the sequence of calls in parallel.

What if we are in the cloud?  Amazon instances and IOPS limit
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The goal of NORM is to reduce the 
number of round trips
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NORM – No ORM

TransferMapping Mapping

Database Model
(Object-
Relational)

JDBC Text Text 

Transfer model (JSON)

Transfer

Application  Model
(Object-Oriented)
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CONTRACT
• Both sides (an application and a database) 

convert internal representations into 
complex hierarchical object

• Contract establishes object structure 
implemented on both sides

• Now, for any application endpoint it takes 
one database call to transfer data to and 
from database

App DB
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DB Schema
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Transfer Object in JSON Format
{”account_id”: ”1”,

”username”: ”aliceacct1”,

”last_name”: ”johns”,

“first_name”:”alice”,

”dob” : ”1996−04−01” , 

”phones” : [

{ ”phone_id”: 1,

”phone_number” : ”2021234567” , 

”phone_type_id”:”2”, ”phone_type”: ”cell” }

],

”email_addresses”:[

{”email_address_id”:1 ,

”email_address”:alicejons@gmail.com,

“email_priority_id”: “1”,

“email_priority”:”primary” }

]}
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Functions Return UDT
SELECT ROW(account_id ,

username,
first_name,
last_name,
dob ,

(SELECT array_agg(row(phone_id,
phone,
p.phone_type_id,
phone_type )::phone_record)
FROM phone p 

JOIN phone_type pt USING (phone_type_id) WHERE p.account_id=a.account_id),
(SELECT array_agg(row(email_id,

email,
e.email_priority_id,
email_priority )::email_record)
FROM email e 

JOIN email_priority ep using(email_priority_id) WHERE e.account_id=a.account_id)
)::account_record AS single_item

FROM account a WHERE a.account_id=p_account_id
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Refresher

Why not storing JSON?!

• Single hierarchy
• The search is slower

Why not returning JSON?!

• By using JSON as a return type for functions we are losing the strong type 
dependencies

That’s why we organize functions in “packages”: 
we want to ensure that all functions from one “package” return the same object
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Any Problem With That?

2022 hDBn



Yes!

“We need a database developer to do this!”

With an ORM, you do not need to do anything special!
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Let’s Go Back to JSON:
{

”account_id”: ”1”,

”username”: ”aliceacct1”,

”last_name”: ”johns”,

“first_name”:”alice”,

”dob” : ”1996−04−01” , 

”phones” : [

{ ”phone_id”: 1,

”phone_number” : ”2021234567” , 

”phone_type_id”:”2”, ”phone_type”: ”cell” }

],

”email_addresses”:[

{”email_address_id”:1 ,

”email_address”:alicejons@gmail.com,

“email_priority_id”: “1”,

“email_priority”:”primary” }

]}
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That’s great, but that’s 
not a contract!



We focused on:

- formalizing contracts (mapping)
- generating search functions (reads)
- generating DML functions (writes)
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https://github.com/
hettie-d/NORM/NORM_GEN
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{
"title": "ACCOUNT_hierarchy",

"description":"all account details with DB mappings, variation of User account",

"type": "array",

"items": {

"$ref": "#/definitions/account"

},

"db_mapping":{

"db_schema":"norm"

},

"definitions": {

"account":{         

"type": "object",

"db_mapping": {

"db_table":"account",

"pk_col": "account_id",

"record_type": "account_record"

},

"properties": {
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"properties": {

"dob": {

"type": "string",

"format": "date",

"db_mapping":{                  

"db_col": "dob",

"db_type": "date"

}

},

"emails": {

"type": "array",

"items": {

"$ref": "#/definitions/email"

}

},

"phones": {

"type": "array",

"items": {

"$ref": "#/definitions/phone"

}

},
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"email": {

"type": "object",

"db_mapping": {

"parent_fk_col": "account_id",

"record_type": "email_record",

"db_table": "email",

"pk_col":"email_id",      

"embedded":[

{"alias":"ep",

"db_schema":"dictionaries",

"db_table":"email_priority",

"pk_col":"email_priority_id",

"fk_col":"email_priority_id"

}

]

},

"properties": {

"email_address": {

"type": "string"

},
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Metadata Tables

create_norm_gen_tables.sql

transfer_schema

transfer_schema_object

transfer_schema_key

All of them are automatically populated by the “contract analyzer”
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Parsing JSON Schema

process_schema_pkg.sql

save_transfer_schema (json, Boolean) – initial parsing, saving json, assigning the schema_id

save_schema_object (int)  - parse and save details of transfer objects for a given schema

save_schema_key (int) – parse and save details of individual keys, updates parent references for objects

update_db_type (int) – sets up all key types which are not explicitly defined

ts_all.sql
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Using JSON Schema to Represent the Contract
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Next step – generate all functions

(no database developer needed)

- SELECT of the nested object for a given hierarchy
- SEARCH by ID
- GENERIC SEARCH
- NORM_TO_DB converter
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Example
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Building search

select norm.account_search_generic($${

"phone_type":"cell",

"email_priority":"primary",

"account":{"last_name":"johns",

"emails":{"email_address":{"$like":"%gmail%"}},

"dob":{"$gt":"1901-01-01"},

"phones":{"phone_number":{"$like":"312%"}}

}

}$$::json);  

from  norm.account top   where  account_id IN (

select account_id from norm.email where

email_priority_id IN (

select email_priority_id from

norm.email_priority where

email_priority =  ('primary'::text) ) 

AND  email  LIKE  ('%gmail%'::text) ) 

AND  account_id IN (

select account_id from norm.phone where

phone_type_id IN (

select phone_type_id from norm.phone_type
where

phone_type =  ('cell'::text) ) 

AND  phone  LIKE  ('312%'::text) ) 

AND  dob  >  ('1901-01-01'::date)  AND

last_name =  ('johns'::text)
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Generating DML

select * from  norm_gen.generate_to_db ('User account’) 

Builds NORM_TO_DB converter for a specified hierarchy

By default, the name is set to “root object” name plus the schema_id
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How it works
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NORM-TO-DB Converter for User account

insert:

select * from norm.account_1_to_db ($$[{

"username":"johnsmithaccount",

"first_name":"john",

"last_name":"smith",

"dob":"1991-04-01",

"phones":[{"phone_number":"3123334556", "phone_type_id":"1"}]

}]

$$::json)

update:

select * from norm.account_1_to_db ($$[{

"account_id":1,

"username":"aliceacct2"}]

$$::json

)
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NORM-TO-DB Converter for User account

update embedded objects:

select * from norm.account_1_to_db($$[{

"account_id":"3",

"emails":[{"email_address":"new.email@hotmail.com", 

"email_priority_id":"1"}]

}]

$$::json)

delete:

select * from norm. account_1_to_db($$[{

"account_id":"1",

"phones":[{"phone_id":"2", "command":"delete"}]

}]

$$::json)
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Additional Considerations and Summary

How this is different from other ORMs?

“Thinking sets”
Mapping complex objects
Doing DB work inside DB

Other programming languages
Details may vary  (no need for converting to text, etc.) 
Active Record requires additional work, because it reads the DB catalog directly

Storing JSON vs. building JSON 
Search
Multiple hierarchies
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Questions?
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