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Tablex - Decision Tables in Elixir Code
    

Tablex is an implementation of the Decision Table in Elixir. Its goal is to
make maitaining domain rules easy.
Quick demo
Let's assume we decide what to do everyday based on day of week and the weather,
as the following table indicates:
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Nested Fields
    

When working with nested data structures, Tablex allows either checking against deep structs or outputting values on a deep path inside a map.
Path
Paths can be defined with . separator. For instance, path.to.data which will match %{path: %{to: data}} when used in input stubs, or meandeeply merging %{path: %{to: data}} into the output when used in output stubs.
Nested Input Fields
For example, we can decide whether to report an HTTP request based on it request method, request host and response status:
iex> table = Tablex.new("""
...>   F request.method request.host response.status || report
...>   1 GET            -            -               || F
...>   2 -              example.com  -               || F
...>   3 -              -            <400            || F
...>   4 -              -            -               || T
...>   """)
...> 
...> Tablex.decide(table, request: %{method: "POST", host: "myapp.com"}, response: %{status: 500})
%{report: true}
...> 
iex> Tablex.decide(table, request: %{method: "GET", host: "myapp.com"})
%{report: false}
...> 
iex> Tablex.decide(table, request: %{method: "POST", host: "example.com"})
%{report: false}
Nested Output Fields
When data is nested in output stubs, it will be put in a deep path.
Example
Following is an example of using nested output stubs in a table.
iex> table = Tablex.new("""
...>   M "Car Size" "Rental Duration"  "Miles Driven"    || price.base      price.extra_mileage_fee  price.insurance_fee
...>     -          (number, in days)  (number, per day) || (number, $/day) (number, $/mile)         (number, $/day)
...>   1 compact    <=3                <=100             || 50              0.25                     15
...>   2 mid_size   4..7               101..200          || 70              0.30                     -
...>   3 full_size  >7                 > 200             || 90              0.35                     25
...>   4 -          -                  -                 || -               -                        20
...>   """)
...>
...> Tablex.decide(
...>   table,
...>   car_size: "mid_size",
...>   rental_duration: 7,
...>   miles_driven: 101
...> )
%{price: %{base: 70, extra_mileage_fee: 0.3, insurance_fee: 20}}
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Informative Row
    

The second row can be an informative row, to indicate the type and/or description of the variables.
This is useful when the input and output are getting too long.
For each stub, either an input or output, the format is the same, as:
(type[, description])
where type shall be one of the supported variable types, and description can be string,
or not specified (-).
Examples
iex> table = Tablex.new("""
...>   F Symptoms     "Test Results"                            "Medical History"                || Treatment Medication   Follow-up
...>     (string)     (string, either NORMAL or ABNORMAL)       (string)                         || (string)  (string)     (integer, in weeks)
...>   1 fever,cough  NORMAL                                    "No Allergies"                   || Rest      OTC          2
...>   2 "Chest Pain" ABNORMAL                                  ECG,"Family Hx of Heart Disease" || Hospital  Prescription 1
...>   3 Headache     NORMAL                                    "Migraine Hx"                    || Rest      Prescription 3
...>   """)
...>
...> for %{name: name, type: type, desc: desc} <- table.inputs, do: {name, type, desc}
[
  {:symptoms, :string, nil},
  {:test_results, :string, "either NORMAL or ABNORMAL"},
  {:medical_history, :string, nil}
]
Descriptions are optional.
Skipping Stubs
In case you want to skip some field(s), "-" can be used, as:
iex> table = Tablex.new("""
...>   F "Customer Segment" "Purchase Frequency"  || "Campaign Type" Discount   "Email Frequency"
...>     -                  (integer, times/year) || -               -          -
...>   1 Loyal              >8                    || Personalized    "20%"      Monthly
...>   2 Occasional         2..8                  || Seasonal        "10%"      Quarterly
...>   3 Inactive           <2                    || Re-engagement   "15%"      Biannually
...>   """)
...>
...> for %{name: name, type: type, desc: desc} <- table.inputs, do: {name, type, desc}
[
  {:customer_segment, :undefined, nil},
  {:purchase_frequency, :integer, "times/year"}
]
...> Tablex.decide(table, customer_segment: "Inactive", purchase_frequency: 1)
%{campaign_type: "Re-engagement", discount: "15%", email_frequency: "Biannually"}
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Code Execution
    

We can execute code in rules. This may be useful in the following scenarios:
	The output of a rule is not literal but should be calculated based on the input.
	One input field's value is based on another.

Currently (v0.1.0), we only support execution in output fields.
Security Warning
Use this feature with extreme caution! Never trust inputs from users.

Syntax
Code is wrapped in a "`" pair, e.g.
iex> table = Tablex.new("""
...>   F x   || abs
...>   1 >=0 || `x`
...>   2 <0  || `-x`
...>   """)
...>
...> Tablex.decide(table, x: -42)
%{abs: 42}
Restriction
The code is in raw Elixir format but not all syntax tokens are allowed to use. It follows the default restriction of formular.
For example, the following code is not allowed:
MyApp.foo() because it is not supported to invoke "." operation.
Variables
We can refer to arbitrary variable names as long as are provided in the binding argument of Tablex.decide/2 or Tablex/decide/3. For example:
iex> table = Tablex.new("""
...>   M day_of_week || "Go to Library"  Volunteer  Blogging
...>   1 1           || T                -          -
...>   2 2           || F                T          -
...>   3 -           || F                F          `week_of_month == 4`
...>   """)
...>
...> Tablex.decide(table, day_of_week: 1, week_of_month: 4)
%{go_to_library: true, volunteer: false, blogging: true}
Note that week_of_month is not an input field but a bound variable on execution.
Functions
Functions are supported through formular's custom function.
Example:
iex> defmodule MyFib do
...>   @table Tablex.new("""
...>     F x   || fib
...>     1 0   || 0
...>     2 1   || 1
...>     3 >=2 || `fib(x - 1) + fib(x - 2)`
...>     """)
...>
...>   def fib(x) when is_integer(x) and x >= 0 do
...>     %{fib: y} = Tablex.decide(@table, [x: x], context: __MODULE__)
...>     y
...>   end
...> end
...>
...> MyFib.fib(5)
5
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Tablex 
    



      
Tablex implements Decision Table. Its goal is to make domain rules easy to maintain.
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          @spec new(
  String.t(),
  keyword()
) :: Tablex.Table.t() | Tablex.Parser.parse_error()


      


Create a new table.

  
  example

  
  Example


Tablex.new("""
  F  value  || color
  1  >90    || red
  2  80..90 || orange
  3  20..79 || green
  4  <20    || blue
  """)

  



  
    
      
      Link to this function
    
    sigil_RULES(content, opts)
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          @spec sigil_RULES(
  String.t(),
  keyword()
) :: Tablex.Table.t()


      


The same as new/2.

  
  example

  
  Example


~RULES"""
F  value  || color
1  >90    || red
2  80..90 || orange
3  20..79 || green
4  <20    || blue
"""
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Tablex.CodeGenerate 
    



      
This module is responsible for generating Elixir code from a table.
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          @spec generate(String.t() | Tablex.Table.t()) :: String.t()


      


Transform a table into Elixir code.

  
  examples

  
  Examples


iex> table = """
...> F CreditScore EmploymentStatus Debt-to-Income-Ratio || Action
...> 1 700         employed         <0.43                || Approved
...> 2 700         unemployed       -                    || "Further Review"
...> 3 <=700       -                -                    || Denied
...> """
...>
...> code = generate(table)
...> is_binary(code)
true
The code generated in the above example is:
case {credit_score, employment_status, debt_to_income_ratio} do
  {700, "employed", debt_to_income_ratio}
  when is_number(debt_to_income_ratio) and debt_to_income_ratio < 0.43 ->
    %{action: "Approved"}

  {700, "unemployed", _} ->
    %{action: "Further Review"}

  {credit_score, _, _} when is_number(credit_score) and credit_score <= 700 ->
    %{action: "Denied"}
end
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Tablex.Decider 
    



      
Decision engine module responsible for applying a set of rules to input data
and returning the output according to the hit policy.
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          @spec decide(Tablex.Table.t(), keyword(), options()) ::
  map() | {:error, :hit_policy_not_implemented}


      


Run the decision process on the given table, arguments, and options.
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Tablex.Formatter 
    



      
This module is responsible for turning a table into text.
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          @spec render_value(any()) :: String.t()


      


Render a value into inspectable text.
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This module defines hit policies.
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          @spec hit_policies() :: [{hit_policy(), mark :: String.t()}]
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This module is responsible for optimizing a table.
Optimization is done by regrouping the rules of the table.
After an optimization, duplicated rules are removed, and
similar rules are merged.
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          @spec optimize(Tablex.Table.t()) :: Tablex.Table.t()


      


Optimize a table.
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This module is responsible for optimizing a table by removing dead rules.
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This module is responsible for optimizing a table by removing dead rules.
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This module is responsible for optimizing a table by removing duplicated rules.
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This module is responsible for optimizing a table by removing rules wihtout sense
which have all any values in the output.
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Parser is responsible for parsing the table from text to a Tablex.Table struct.
Hit Policies
Currently the following hit policies are supported:
	"F" for :first_hit
	"C" for :collect
	"M" for :merge
	"R" for :reverse_merge


      


      
        
          
            
            Anchor for this section
          
          Summary
        


  
    Types
  


    
      
        location()

      


    


    
      
        parse_error()

      


    





  
    Functions
  


    
      
        expr(binary, opts \\ [])

      


        Parses the given binary as expr.



    


    
      
        parse(content, opts)

      


        Parse a string into a table struct.



    


    
      
        parse!(text, opts)

      


        Raising version of parse/2.



    


    
      
        table(binary, opts \\ [])

      


        Parses the given binary as table.



    





      


      
        
          
            
            Anchor for this section
          
Types
        

        


  
    
      
      Link to this type
    
    location()


      
       
       View Source
     


  


  

      

          @type location() :: [line: non_neg_integer(), column: non_neg_integer()]
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Parses the given binary as expr.
Returns {:ok, [token], rest, context, position, byte_offset} or
{:error, reason, rest, context, line, byte_offset} where position
describes the location of the expr (start position) as {line, offset_to_start_of_line}.
To column where the error occurred can be inferred from byte_offset - offset_to_start_of_line.

  
  options

  
  Options


	:byte_offset - the byte offset for the whole binary, defaults to 0
	:line - the line and the byte offset into that line, defaults to {1, byte_offset}
	:context - the initial context value. It will be converted to a map


  



  
    
      
      Link to this function
    
    parse(content, opts)


      
       
       View Source
     


  


  

      

          @spec parse(String.t(), []) :: Tablex.Table.t() | parse_error()


          @spec parse(String.t(), []) :: Tablex.Table.t()


      


Parse a string into a table struct.

  
  returns

  
  Returns


%Tablex.Table{...} if succeeds, other wise {:error, {:tablex_parse_error, location, reason, rest}}

  



  
    
      
      Link to this function
    
    parse!(text, opts)
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Raising version of parse/2.

  



    

  
    
      
      Link to this function
    
    table(binary, opts \\ [])
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          @spec table(binary(), keyword()) ::
  {:ok, [term()], rest, context, line, byte_offset}
  | {:error, reason, rest, context, line, byte_offset}
when line: {pos_integer(), byte_offset},
     byte_offset: pos_integer(),
     rest: binary(),
     reason: String.t(),
     context: map()


      


Parses the given binary as table.
Returns {:ok, [token], rest, context, position, byte_offset} or
{:error, reason, rest, context, line, byte_offset} where position
describes the location of the table (start position) as {line, offset_to_start_of_line}.
To column where the error occurred can be inferred from byte_offset - offset_to_start_of_line.

  
  options

  
  Options


	:byte_offset - the byte offset for the whole binary, defaults to 0
	:line - the line and the byte offset into that line, defaults to {1, byte_offset}
	:context - the initial context value. It will be converted to a map
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Tablex.Rules 
    



      
High level rule APIs for Tablex.
With rule APIs, one can:
	find rules by a given set of inputs,
	update an existing rule,
	or create a new rule.


      


      
        
          
            
            Anchor for this section
          
          Summary
        


  
    Types
  


    
      
        rule()

      


    


    
      
        table()

      


    


    
      
        update()

      


    


    
      
        updates()

      


    





  
    Functions
  


    
      
        get_rules(table, args)

      


        Find rules by a given set of inputs.



    


    
      
        match_expect?(expect, value)

      


        Check if the given value matches the asserting expectation.



    


    
      
        update_rule(table, id, updates)

      


        Update an existing rule.



    


    
      
        update_rule_by_input(table, input, output_updates)

      


        Update an existing rule by input.
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      Link to this type
    
    rule()


      
       
       View Source
     


  


  

      

          @type rule() :: Tablex.Table.rule()


      



  



  
    
      
      Link to this type
    
    table()


      
       
       View Source
     


  


  

      

          @type table() :: Tablex.Table.t()


      



  



  
    
      
      Link to this type
    
    update()


      
       
       View Source
     


  


  

      

          @type update() :: {:input, [any()] | map()} | {:output, [any()] | map()}


      



  



  
    
      
      Link to this type
    
    updates()
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          @type updates() :: [update()]
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      Link to this function
    
    get_rules(table, args)


      
       
       View Source
     


  


  

      

          @spec get_rules(
  table(),
  keyword()
) :: [rule()]


      


Find rules by a given set of inputs.

  
  parameters

  
  Parameters


	table: the table to find rules for
	args: the set of inputs to find rules for


  
  returns

  
  Returns


A list of rules matching the given set of inputs.
The ordering of the list follows the priority of the rules,
with the lower-priority rule taking more precedence.

  
  example

  
  Example


  iex> table = Tablex.new("""
  ...>   F  value  || color
  ...>   1  >90    || red
  ...>   2  80..90 || orange
  ...>   3  20..79 || green
  ...>   4  <20    || blue
  ...>   """)
  ...> Tablex.Rules.get_rules(table, %{})
  []
  ...> Tablex.Rules.get_rules(table, %{value: 80})
  [%Tablex.Rules.Rule{id: 2, inputs: [{[:value], 80..90}], outputs: [{[:color], "orange"}]}]
This example shows how the returned rules are ordered by priority:
  iex> table = Tablex.new("""
  ...>   M  country state || feature_enabled
  ...>   1  US      CA    || true
  ...>   2  US      -     || false
  ...>   3  CA      -     || true
  ...>   """)
  ...> Tablex.Rules.get_rules(table, %{country: "US", state: "CA"})
  [
%Tablex.Rules.Rule{id: 2, inputs: [{[:country], "US"}, {[:state], :any}], outputs: [{[:feature_enabled], false}]},
%Tablex.Rules.Rule{id: 1, inputs: [{[:country], "US"}, {[:state], "CA"}], outputs: [{[:feature_enabled], true}]}
  ]
Nested inputs are supported.
  iex> table = Tablex.new("""
  ...>   F  foo.value  || color
  ...>   1  >90        || red
  ...>   2  80..90     || orange
  ...>   3  20..79     || green
  ...>   4  <20        || blue
  ...>   """)
  ...> Tablex.Rules.get_rules(table, %{foo: %{value: 80}})
  [%Tablex.Rules.Rule{id: 2, inputs: [{[:foo, :value], 80..90}], outputs: [{[:color], "orange"}]}]

  



  
    
      
      Link to this function
    
    match_expect?(expect, value)
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Check if the given value matches the asserting expectation.

  



  
    
      
      Link to this function
    
    update_rule(table, id, updates)
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          @spec update_rule(table(), integer(), updates()) :: table()


      


Update an existing rule.

  
  example

  
  Example


A basic example of updating a rule:
  iex> table = Tablex.new("""
  ...>   F  value  || color
  ...>   1  -      || red
  ...>   """)
  ...> table = Tablex.Rules.update_rule(table, 1, input: [80..90], output: ["orange"])
  ...> table.rules
  [[1, input: [80..90], output: ["orange"]]]
You can also updte a rule with changes in a map format:
  iex> table = Tablex.new("""
  ...>   F  value  || color
  ...>   1  -      || red
  ...>   """)
  ...> table = Tablex.Rules.update_rule(table, 1, input: %{value: 80..90}, output: %{color: "orange"})
  ...> table.rules
  [[1, input: [80..90], output: ["orange"]]]
You can only update input values:
  iex> table = Tablex.new("""
  ...>   F  value  || color
  ...>   1  -      || red
  ...>   """)
  ...> table = Tablex.Rules.update_rule(table, 1, input: %{value: 80..90})
  ...> table.rules
  [[1, input: [80..90], output: ["red"]]]
You can only update output values:
  iex> table = Tablex.new("""
  ...>   F  value  || color
  ...>   1  -      || red
  ...>   """)
  ...> table = Tablex.Rules.update_rule(table, 1, output: %{color: "orange"})
  ...> table.rules
  [[1, input: [:any], output: ["orange"]]]
For updating nested input or output values, both nested map or direct values are supported:
  iex> table = Tablex.new("""
  ...>   F  target.value  || color
  ...>   1  -             || red
  ...>   """)
  ...> table = Tablex.Rules.update_rule(table, 1, input: %{target: %{value: 80..90}}, output: %{color: "orange"})
  ...> table.rules
  [[1, input: [80..90], output: ["orange"]]]
  iex> table = Tablex.new("""
  ...>   F  target.value  || color
  ...>   1  -             || red
  ...>   """)
  ...> table = Tablex.Rules.update_rule(table, 1, input: [80..90], output: ["orange"])
  ...> table.rules
  [[1, input: [80..90], output: ["orange"]]]

  



  
    
      
      Link to this function
    
    update_rule_by_input(table, input, output_updates)
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          @spec update_rule_by_input(table(), map(), map()) :: table()


      


Update an existing rule by input.
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Struct definition for tables.
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      Link to this type
    
    hit_policy()
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          @type hit_policy() :: :first_hit | :merge | :reverse_merge | :collect


      



  



  
    
      
      Link to this type
    
    input()
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          @type input() :: Tablex.Variable.t()


      



  



  
    
      
      Link to this type
    
    output()


      
       
       View Source
     


  


  

      

          @type output() :: Tablex.Variable.t()


      



  



  
    
      
      Link to this type
    
    rule()
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          @type rule() :: [order :: integer() | {:input, [any()]} | {:output, [any()]}]


      



  



  
    
      
      Link to this type
    
    t()


      
       
       View Source
     


  


  

      

          @type t() :: %Tablex.Table{
  hit_policy: hit_policy(),
  inputs: [input()],
  outputs: [output()],
  rules: [rule()],
  table_dir: :h | :v,
  valid?: boolean() | :undefined
}


      



  



  
    
      
      Link to this type
    
    var_name()
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          @type var_name() :: atom()


      



  



  
    
      
      Link to this type
    
    var_type()
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          @type var_type() :: :string | :number | :integer | :float | :date | :time | :datetime
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Flatten a map recursively.
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      Link to this type
    
    t()
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          @type t() :: %Tablex.Variable{
  desc: String.t(),
  label: String.t(),
  name: atom(),
  path: [atom()],
  type: :undefined | var_type()
}
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    var_type()
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          @type var_type() :: :integer | :float | :number | :string | :bool
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