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Benchmark
    

Hardware
Run on Windows 11 Pro x64
CPU AMD 3700x (8C/16T)
RAM 64GB 2600
worker process: 16
Script test
Script is available at tools folder
Result
SuperCache:
write          16000000 records need 24.28s, 658985.21 req/s
read           16000000 records need 4.23s, 3785034.64 req/s
mix read/write 16000000 records need 4.37s, 3661480.56 req/s
Read/write direct on ETS:
write              16000000 records need 1.33s, 12060980.32 req/s
read               16000000 records need 1.21s, 13196790.54 req/s
mix read/write ets 16000000 records need 1.1s, 14547067.95 req/s
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Introduce
This is a auto scale & distributed (in the future) cache library for Elixir. The library use Ets table for storage data.
Design
Client -> API -> Partition -> Storage
Current version, library has three main part:
	API interface & config holder.
	Partition holder.
	Storage partition.

API interface:
Client interacts with library throw qua api interface. All config after start will be hold in this part.
Partition
Support api get right storage part for data. 
Partition based on Erlang phash2/2. Piece data after extract with config's info will get order of partition. Order is used get target partition.
All partitions will be calculated after client call start/n start!/n function.
Storage
Storage data of client. Number of storage partition is same with number of partition above.
Core of storage is Ets table.
call flow of api
Sequencer flow of api (on a node):
sequenceDiagram
  participant Client
  participant Api
  participant Partition
  participant Storage

  Client->>Api: Add new tuple to cache
  Api->>Partition: Get partition
  Partition->>Api: Your partition
  Api->>Storage: Put new/update tuple
  Storage->>Api: Result
  Api->>Client: Result
  
  Client->>Api: Get data for key/pattern
  Api->>Partition: Get partition
  Partition->>Api: Your patition
  Api->>Storage: Get data for key/pattern
  Storage->>Api: Data for key
  Api->>Client: Your data
(If diagram doesn't show, please install mermaid support extension for VS Code)
Simple module flow api:
graph LR
Client(Client) --> Api(Api)
    Api-->|get partition|Part(Partition holder)
    Api-->|Partition1| E1(Partition Storage 1)
    Api-->|Partition2| E2(Partition Storage 2)
Installation
Requiremnt: Erlang/OTP version 25 or later.
Library can be installed
by adding super_cache to your list of dependencies in mix.exs:
def deps do
  [
    {:super_cache, "~> 0.3.0"}
  ]
end
Documentation can be generated with ExDoc
and published on HexDocs. Once published, the docs can
be found at https://hexdocs.pm/super_cache.
Guide
Start SuperCache with default config:
SuperCache.start!()
(key_pos = partition_pos = 0, table_type = :set, num_partition = on_line schedulers of Erlang VM)
Start with config:
opts = [key_pos: 0, partition_pos: 1, table_type: :bag, num_partition: 3]
SuperCache.start!(opts)
Note:
	key_pos: Key's position of tuple use to lookup in Ets table.

	partition_pos: Position of element in tuple is used to calculate partition for store & lookup.

	table_type: Type of Ets table.

	num_partition: Number of partitions (= number of Ets table).


Basic usage:
opts = [key_pos: 0, partition_pos: 1, table_type: :bag, num_partition: 3]
SuperCache.start!(opts)

SuperCache.put!({:hello, :world, "hello world!"})

SuperCache.get_by_key_partition!(:hello, :world)

SuperCache.delete_by_key_partition!(:hello, :world)
Other APIs please go to document on hexdocs.pm
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SeperCache is a library support for caching data in memory. The library is based on Ets table.
SuperCache support auto scale based on number of cpu cores and easy to use.
type of data is supported is tuple, other type of data can put in a tuple an storage in SuperCache.
Note: This version doesn't support for cluster.
Examples
iex> opts = [key_pos: 0, partition_pos: 0, table_type: :bag, num_partition: 3]
iex> SuperCache.start(opts)
iex> SuperCache.put({:hello, :world, "hello world!"})
iex> SuperCache.get_by_key_partition!(:hello, :world)
iex> SuperCache.delete_by_key_partition!(:hello, :world)

      


      
        
          
            
            Anchor for this section
          
          Summary
        


  
    Functions
  


    
      
        delete!(data)

      


        Detele data in cache with key & partition store same as put! function



    


    
      
        delete_all()

      


        Detele all data in cache.



    


    
      
        delete_by_key_partition!(key, partition_data)

      


        Delete data in a partition by key & data which used to get partition.



    


    
      
        delete_by_match!(pattern)

      


        Same as delete_by_match but with all partitions in cache.



    


    
      
        delete_by_match!(partition_data, pattern)

      


        Delete data by pattern in a partition.



    


    
      
        delete_same_key_partition!(key)

      


        Delete data in a partition by key & data which used to get partition is key.



    


    
      
        get(data)

      


        Same with get!/1 function but doesn's raise error if failed.



    


    
      
        get!(data)

      


        Get data (list of tuple) from cache.
This is simple way to get data but need key & partition data must same postion with config.



    


    
      
        get_by_key_partition!(key, partition)

      


        Get data from cache with key and paritition.
Function return list of tuple.



    


    
      
        get_by_match!(pattern)

      


        Scan all storage partitions with pattern.



    


    
      
        get_by_match!(partition_data, pattern)

      


        Gets objects in storage by pattern matching. If partition data is atom :_, it will scan all
partitions.



    


    
      
        get_by_match_object!(pattern)

      


        Function works like get_by_match_object!/2, it will scan all partitions.



    


    
      
        get_by_match_object!(partition_data, pattern)

      


        The function works like :ets.match_object/2.
partitiondata is used to get partition. if partition_data = : the function will scan all partitions.



    


    
      
        get_same_key_partition!(key)

      


        Get data from cache in case key_pos & partition in config is same.
Function return list of tuple.



    


    
      
        put(data)

      


        Store tuple to cache. The function works like put!(data)
Result return is true or {:error, reason}



    


    
      
        put!(data)

      


        Store tuple to cache.



    


    
      
        scan!(fun, acc)

      


        Function works like scan!/2 but with all paritions.



    


    
      
        scan!(partition_data, fun, acc)

      


        Function is used to call anonymous function with data(tuple) in a partition.
acc parameter is used to call function with special options or store data.



    


    
      
        start()

      


        Init & start library.



    


    
      
        start(opts)

      


        Start library with config. Parameters like start!(opts)



    


    
      
        start!()

      


        Start SuperCache service. This function will use default config.



    


    
      
        start!(opts)

      


        Start SuperCache service with config.



    


    
      
        started?()

      


        Check library is started or not.



    


    
      
        stop()

      


        Clear data & stop library. Call if application no more use SuperCache to free memory.
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      Link to this function
    
    delete!(data)


      
       
       View Source
     


  


  

      

          @spec delete!(tuple()) :: :ok


      


Detele data in cache with key & partition store same as put! function

  



  
    
      
      Link to this function
    
    delete_all()


      
       
       View Source
     


  


  

      

          @spec delete_all() :: :ok


      


Detele all data in cache.

  



  
    
      
      Link to this function
    
    delete_by_key_partition!(key, partition_data)


      
       
       View Source
     


  


  

      

          @spec delete_by_key_partition!(any(), any()) :: true


      


Delete data in a partition by key & data which used to get partition.

  



  
    
      
      Link to this function
    
    delete_by_match!(pattern)


      
       
       View Source
     


  


  

      

          @spec delete_by_match!(tuple()) :: any()


      


Same as delete_by_match but with all partitions in cache.

  



  
    
      
      Link to this function
    
    delete_by_match!(partition_data, pattern)


      
       
       View Source
     


  


  

      

          @spec delete_by_match!(any(), tuple()) :: any()


      


Delete data by pattern in a partition.

  



  
    
      
      Link to this function
    
    delete_same_key_partition!(key)


      
       
       View Source
     


  


  

      

          @spec delete_same_key_partition!(any()) :: true


      


Delete data in a partition by key & data which used to get partition is key.

  



  
    
      
      Link to this function
    
    get(data)


      
       
       View Source
     


  


  

      

          @spec get(tuple()) ::
  [tuple()]
  | {:error,
     %{:__exception__ => true, :__struct__ => atom(), optional(atom()) => any()}}


      


Same with get!/1 function but doesn's raise error if failed.

  



  
    
      
      Link to this function
    
    get!(data)


      
       
       View Source
     


  


  

      

          @spec get!(tuple()) :: [tuple()]


      


Get data (list of tuple) from cache.
This is simple way to get data but need key & partition data must same postion with config.

  



  
    
      
      Link to this function
    
    get_by_key_partition!(key, partition)


      
       
       View Source
     


  


  

      

          @spec get_by_key_partition!(any(), any()) :: [tuple()]


      


Get data from cache with key and paritition.
Function return list of tuple.

  



  
    
      
      Link to this function
    
    get_by_match!(pattern)


      
       
       View Source
     


  


  

      

          @spec get_by_match!(tuple()) :: any()


      


Scan all storage partitions with pattern.
Function works like :ets.

  



  
    
      
      Link to this function
    
    get_by_match!(partition_data, pattern)


      
       
       View Source
     


  


  

      

          @spec get_by_match!(any(), tuple()) :: any()


      


Gets objects in storage by pattern matching. If partition data is atom :_, it will scan all
partitions.
Function works like :ets.match_pattern/2

  



  
    
      
      Link to this function
    
    get_by_match_object!(pattern)


      
       
       View Source
     


  


  

      

          @spec get_by_match_object!(tuple()) :: any()


      


Function works like get_by_match_object!/2, it will scan all partitions.

  



  
    
      
      Link to this function
    
    get_by_match_object!(partition_data, pattern)


      
       
       View Source
     


  


  

      

          @spec get_by_match_object!(any(), tuple()) :: any()


      


The function works like :ets.match_object/2.
partitiondata is used to get partition. if partition_data = : the function will scan all partitions.

  



  
    
      
      Link to this function
    
    get_same_key_partition!(key)


      
       
       View Source
     


  


  

      

          @spec get_same_key_partition!(any()) :: [tuple()]


      


Get data from cache in case key_pos & partition in config is same.
Function return list of tuple.

  



  
    
      
      Link to this function
    
    put(data)


      
       
       View Source
     


  


  

      

          @spec put(tuple()) ::
  true
  | {:error,
     %{:__exception__ => true, :__struct__ => atom(), optional(atom()) => any()}}


      


Store tuple to cache. The function works like put!(data)
Result return is true or {:error, reason}

  



  
    
      
      Link to this function
    
    put!(data)


      
       
       View Source
     


  


  

      

          @spec put!(tuple()) :: true


      


Store tuple to cache.
Tuple size of parameter must be equal or larger than key_pos/partition_pos.
The function must call after start! SuperCache.
If success the function will return true, other cases it will raise a error.

  



  
    
      
      Link to this function
    
    scan!(fun, acc)


      
       
       View Source
     


  


  

      

          @spec scan!((any(), any() -> any()), any()) :: any()


      


Function works like scan!/2 but with all paritions.

  



  
    
      
      Link to this function
    
    scan!(partition_data, fun, acc)


      
       
       View Source
     


  


  

      

          @spec scan!(any(), (any(), any() -> any()), any()) :: any()


      


Function is used to call anonymous function with data(tuple) in a partition.
acc parameter is used to call function with special options or store data.

  



  
    
      
      Link to this function
    
    start()


      
       
       View Source
     


  


  

      

          @spec start() ::
  :ok
  | {:error,
     %{:__exception__ => true, :__struct__ => atom(), optional(atom()) => any()}}


      


Init & start library.
Function uses default config like start!()

  



  
    
      
      Link to this function
    
    start(opts)


      
       
       View Source
     


  


  

      

          @spec start(any()) ::
  :ok
  | {:error,
     %{:__exception__ => true, :__struct__ => atom(), optional(atom()) => any()}}


      


Start library with config. Parameters like start!(opts)

  



  
    
      
      Link to this function
    
    start!()


      
       
       View Source
     


  


  

      

          @spec start!() :: :ok


      


Start SuperCache service. This function will use default config.
If function is failed, it will raise a error.
Default config:
	key_pos: 0
	partition_pos: 0
	table_type: :set
	num_partition: = number of online_schedulers of Erlang VM


  



  
    
      
      Link to this function
    
    start!(opts)


      
       
       View Source
     


  


  

      

          @spec start!([tuple()]) :: :ok


      


Start SuperCache service with config.
Config is in Keyword list
If key_pos or parition_pos is missed, start SuperCache will fail.

  



  
    
      
      Link to this function
    
    started?()


      
       
       View Source
     


  


  

      

          @spec started?() :: boolean()


      


Check library is started or not.

  



  
    
      
      Link to this function
    
    stop()


      
       
       View Source
     


  


  

      

          @spec stop() :: :ok


      


Clear data & stop library. Call if application no more use SuperCache to free memory.
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