
understanding the interface
@francesc



what is an interface?



"In object-oriented programming, a protocol 
or interface is a common means for 
unrelated objects to communicate with 
each other"

- wikipedia
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what is a Go interface?



abstract types

concrete types



concrete types in Go
- they describe a memory layout

- behavior attached to data through methods
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abstract types in Go
- they describe behavior

- they define a set of methods, without specifying the receiver

io.Reader io.Writer fmt.Stringer
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two interfaces
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union of interfaces



ìăÞ��Y���tá²ì�á�²Ëì�á©����Ϫ
Y����á
tá²ì�á

ϫ

union of interfaces



int

*os.File

*strings.Reader*gzip.Writer
[]bool

io.Reader

io.Writer

io.ReadWriter



int

*os.File

*strings.Reader*gzip.Writer
[]bool

io.Reader

io.Writer

io.ReadWriter

?



interface{}



“interface{} says nothing”
- Rob Pike in his Go Proverbs





why do we use interfaces?



- writing generic algorithms

- hiding implementation details

- providing interception points

why do we use interfaces?
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what function do you prefer?



Cons:

Ɣ how would you test it?
Ɣ what if you want to write to memory?

Pros:

Ɣ ?
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Cons:

Ɣ how do you even write to interface{}?
Ɣ probably requires runtime checks

Pros:

Ɣ you can write really bad code
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Which ones does WriteTo really need?

- Write
- Read
- Close
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“The bigger the interface, 
the weaker the 
abstraction”
- Rob Pike in his Go Proverbs



“Be conservative in what 
you do, be liberal in what 
you accept from others”
- Robustness Principle



“Be conservative in what 
you send, be liberal in what 
you accept”
- Robustness Principle



Abstract Data Types



Abstract Data Types
Mathematical model for data types

Defined by its behavior in terms of:

- possible values,
- possible operations on data of this type,
- and the behavior of these operations
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a Stack interface
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algorithms on Stack
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a sortable interface
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algorithms on sortable
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remember Reader and Writer?
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algorithms on Reader and Writer



is this enough?





write generic algorithms on interfaces



“Be conservative in what 
you send, be liberal in what 
you accept”
- Robustness Principle
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what function do you prefer?



func New() *os.File



“Be conservative in what 
you send, be liberal in what 
you accept”
- Robustness Principle



“Return concrete types, 
receive interfaces as 
parameters”
- Robustness Principle applied to Go (me)



unless



Use interfaces to hide implementation details:

- decouple implementation from API

- easily switch between implementations / or provide multiple ones

Hiding implementation details



context.Context



VDWLVI\LQJ�WKH�&RQWH[W�LQWHUIDFH

context

Context



VDWLVI\LQJ�WKH�&RQWH[W�LQWHUIDFH

emptyCtx cancelCtx timerCtx valueCtx

Context



interfaces hide implementation details



call dispatch



f.Do()



call dispatch
Concrete types: static

- known at compilation

- very efficient

- can’t intercept

Abstract types: dynamic

- unknown at compilation

- less efficient

- easy to intercept
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interfaces: dynamic dispatch of calls



http.DefaultTransporthttp.Client



interfaces: dynamic dispatch of calls
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interfaces: dynamic dispatch of calls
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headers http.DefaultTransporthttp.Client



chaining interfaces
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Chaining interfaces



*strings.Reader
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*base64.Decoder

*gzip.Reader *os.File

io.Copy
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interfaces are interception points



- writing generic algorithms

- hiding implementation details

- providing interception points

why do we use interfaces?



so … what’s new?



implicit interface satisfaction



no “implements”
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Two packages: parse and draw



Two packages: parse and draw
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IXQFGUDZ
package draw

package parse
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package draw
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Two packages: parse and draw
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Two packages: parse and draw
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interfaces can break dependencies



define interfaces where you use them



But, how do I know what satisfies 
what, then?



guru

a tool for answering questions about 
Go source code.
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the super power of Go interfaces 



type assertions
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type assertions from interface to concrete type
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type assertions from interface to concrete type
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type assertions from interface to concrete type



avoid abstract to concrete assertions
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type assertions from interface to interface
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runtime checks interface to concrete type
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runtime checks interface to concrete type



Many packages check whether a type satisfies an interface:

- fmt.Stringer
- json.Marshaler/Unmarhsaler
- ... 

and adapt their behavior accordingly.

type assertions as extension mechanism



use type assertions to extend behaviors
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the Context interface



ü�á���Ë��Ä���й��ááÒáåϛD�ýϮϞ�ÒËì�Ăì���Ë��Ä��Ϟϯ

errors in context
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errors in context
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errors in context



use type assertions to classify errors



Adding methods to an interface breaks backwards compatibility.

type ResponseWriter interface {
        Header() Header

        Write([]byte) (int, error)
        WriteHeader(int)
}

How could you add one more method without breaking anyone’s code?

type assertions as evolution mechanism



Step 1: add the method to your concrete type implementations

Step 2: define an interface containing the new method

Step 3: document it

type assertions as evolution mechanism
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use type assertions to maintain 
compatibility
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Interfaces provide:
- generic algorithms
- hidden implementation
- interception points

implicit satisfaction:
- break dependencies

Type assertions:
-  to extend behaviors
- to classify errors
- to maintain compatibility

In conclusion
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Thanks, @francesc


