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1. lots of ceremony

2. not all that helpful

3. slow feedback loops

My view of static typing
~10 years ago:



1. lots of ceremony

2. not all that helpful

3. slow feedback loops

How have these changed
in the past 10 years?



“Static typing has lots of ceremony.”

My view:



function decode(rawJson) {
    var answer = JSON.parse(rawJson)

    if (typeof answer !== "object") {
        return "JSON decoding failed!"
    } else if (answer.admin === true) {
        return {
            displayName: answer.name + " (Admin)",
            wasEmpty: answer.name.length === 0
        };
    } else {
        return {
            displayName: answer.name,
            wasEmpty: answer.name.length === 0
        };
    }
}



@JsonIgnoreProperties(ignoreUnknown = true)
public static class Json {
    @JsonProperty("name")
    public String name;

    @JsonProperty("admin")
    public boolean admin;
}

class Answer {
    private boolean wasEmpty;
    private String displayName;

    public Answer(boolean wasEmpty, String displayName) {
        this.wasEmpty = wasEmpty;
        this.displayName = displayName;
    }

    public boolean getWasEmpty() {
        return this.wasEmpty;
    }

    public void setWasEmpty(boolean wasEmpty) {
        this.wasEmpty = wasEmpty;
    }

    public String getDisplayName() {
        return this.displayName;
    }

    public void setDisplayName(String displayName) {
        this.displayName = displayName;
    }

    @Override
    public boolean equals(final Object obj){
        if(obj instanceof Answer){
            final Answer other = (Answer) obj;

            return new EqualsBuilder()
                .append(wasEmpty, other.wasEmpty)
                .append(displayName, other.displayName)
                .isEquals();
        } else {
            return false;
        }
    }

    @Override
    public int hashCode() {
        return new HashCodeBuilder()
            .append(wasEmpty)
            .append(trimmed)
    }
}

public static Answer decode(String rawJson) {
    ObjectMapper mapper = new ObjectMapper();

    try {
        Json json = (Json)mapper.readValue(rawJson, Json.class);

        if (answer.admin) {
            return Answer(json.name.isEmpty(), json.name + " (Admin)"));
        } else {
            return Answer(json.name.isEmpty(), json.name);
        }
    } catch (JsonProcessingException e) {
        return null;
    } catch (JsonMappingException e) {
        return null;
    }
}

JSON schema
("POJO")

function decode(rawJson) {
    var answer = JSON.parse(rawJson)

    if (typeof answer !== "object") {
        return "JSON decoding failed!"
    } else if (answer.admin === true) {
        return {
            displayName: answer.name + " (Admin)",
            wasEmpty: answer.name.length === 0
        };
    } else {
        return {
            displayName: answer.name,
            wasEmpty: answer.name.length === 0
        };
    }
}

constructor

getter

setter
getter

setter

equals

hashCode

actual business logic

object with 2 fields

STATIC TYPING

DYNAMIC TYPING



youtu.be/Gzj723LkRJY
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} STATIC TYPING

const decode = (rawJson) => 
{
    const answer = JSON.parse(rawJson)

    if (typeof answer !== "object") {
        return "JSON decoding failed!"
    } else if (answer.admin === true) {
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DYNAMIC TYPING
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@JsonIgnoreProperties(ignoreUnknown = true)
public static class Json {
    @JsonProperty("name")
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{
    const answer = JSON.parse(rawJson)

    if (typeof answer !== "object") {
        return "JSON decoding failed!"
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        return {
            displayName: `${answer.name} (Admin)`,
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Advantages
nice equals and hashCode implementations

{ x: 1, y: 2 } == { x: 1, y: 2 }

// false in JavaScript/TypeScript
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Advantages
nice equals and hashCode implementations

early JSON validation instead of crashing later
answer.name.length

Uncaught TypeError:

Cannot read properties of undefined 

(reading 'length')
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{
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        return "JSON decoding failed!"
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    } else {
        return {
            displayName: answer.name,
            wasEmpty: answer.name.length === 0
        };
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Advantages
nice equals and hashCode implementations

early JSON validation instead of crashing later

getters and setters have been helpful to me



@JsonIgnoreProperties(ignoreUnknown = true)
public static class Json {
    @JsonProperty("name")
    public String name;

    @JsonProperty("admin")
    public boolean admin;
}

public static Answer decode(String rawJson) {
    ObjectMapper mapper = new ObjectMapper();

    try {
        Json json = (Json)mapper.readValue(rawJson, Json.class);

        if (answer.admin) {
            return Answer(json.name.isEmpty(), json.name + " (Admin)"));
        } else {
            return Answer(json.name.isEmpty(), json.name);
        }
    } catch (JsonProcessingException e) {
        return null;
    } catch (JsonMappingException e) {
        return null;
    }
}

class Answer {
    private boolean wasEmpty;
    private String displayName;

    public Answer(boolean wasEmpty, String displayName) {
        this.wasEmpty = wasEmpty;
        this.displayName = displayName;
    }

    public boolean getWasEmpty() {
        return this.wasEmpty;
    }

    public void setWasEmpty(boolean wasEmpty) {
        this.wasEmpty = wasEmpty;
    }

    public String getDisplayName() {
        return this.displayName;
    }

    public void setDisplayName(String displayName) {
        this.displayName = displayName;
    }

    @Override
    public boolean equals(final Object obj){
        if(obj instanceof Answer){
            final Answer other = (Answer) obj;

            return new EqualsBuilder()
                .append(wasEmpty, other.wasEmpty)
                .append(displayName, other.displayName)
                .isEquals();
        } else {
            return false;
        }
    }

    @Override
    public int hashCode() {
        return new HashCodeBuilder()
            .append(wasEmpty)
            .append(trimmed)
    }
}

const decode = (rawJson: string):
    string | { displayName: string, wasEmpty: boolean } => 
{
    const answer = JSON.parse(rawJson)

    if (typeof answer !== "object") {
        return "JSON decoding failed!"
    } else if (answer.admin === true) {
        return {
            displayName: `${answer.name} (Admin)`,
            wasEmpty: answer.name.length === 0
        };
    } else {
        return {
            displayName: answer.name,
            wasEmpty: answer.name.length === 0
        };
    }
}

Advantages
nice equals and hashCode implementations

early JSON validation instead of crashing later



const decode = (rawJson: string):
    string | { displayName: string, wasEmpty: boolean } => 
{
    const answer = JSON.parse(rawJson)

    if (typeof answer !== "object") {
        return "JSON decoding failed!"
    } else if (answer.admin === true) {
        return {
            displayName: `${answer.name} (Admin)`,
            wasEmpty: answer.name.length === 0
        };
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        return {
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}

roc-lang.org

decode = \rawJson ->
    when Decode.fromBytes rawJson Json.fromUtf8 is
        Ok { name, admin: True } ->
            Ok {
                wasEmpty: Str.isEmpty name,
                displayName: "\(name) Admin",
        }

        Ok { name, admin: False } ->
            Ok {
                wasEmpty: Str.isEmpty name,
                displayName: name,
        }

    Err _ -> Err "JSON decoding failed!"

nice equals and hashCode implementations

early JSON validation instead of crashing later



const decode = (rawJson: string):
    string | { displayName: string, wasEmpty: boolean } => 
{
    const answer = JSON.parse(rawJson)

    if (typeof answer !== "object") {
        return "JSON decoding failed!"
    } else if (answer.admin === true) {
        return {
            displayName: `${answer.name} (Admin)`,
            wasEmpty: answer.name.length === 0
        };
    } else {
        return {
            displayName: answer.name,
            wasEmpty: answer.name.length === 0
        };
    }
}

decode : Str -> { displayName : Str, wasEmpty : Bool }
decode = \rawJson ->
    when Decode.fromBytes rawJson Json.fromUtf8 is
        Ok { name, admin: True } ->
            Ok {
                wasEmpty: Str.isEmpty name,
                displayName: "\(name) Admin",
        }

        Ok { name, admin: False } ->
            Ok {
                wasEmpty: Str.isEmpty name,
                displayName: name,
        }

    Err _ -> Err "JSON decoding failed!"

nice equals and hashCode implementations

roc-lang.org

early JSON validation instead of crashing later



“Static typing has lots of ceremony.”

My view:

“Some languages and community norms 
encourage ceremony. They don’t have to.”



“Static typing is not all that helpful.”

My view:





NullPointerException

null-aware static type checker

language doesnʼt have null at all



100% caught at build time,

never reached production

thousands reached production,

after thousands of tests passed

nil/null/undefined errors in production





elm-lang.org



helpful…but feels painfully laggy to use



less helpful…but feels nice and snappy!



“Static typing is not all that helpful.”

“Some type checkers can be helpful and friendly.
IDEs can be helpful and snappy. Neither is a given.”

My view:



“Static typing has slow feedback loops.”

My view:



xkcd.com/303REPL

Ruby C++, Java, etc…

vs.



REPL

Ruby Haskell

REPL

100% statically typed,
no dynamic types



multicore compilation

incremental recompiles

considering build speed in language design

Compiler performance improvements





youtu.be/Yq2mNUzcpE0



“What do you think of TypeScript?”

“What do you like about it?”

JavaScript conferences around 2017



fast feedback loop

Property 'fullYear' does not exist on type 'Date'



blocking compile errors
nonblocking error reports

faster feedback loop

Property 'fullYear' does not exist on type 'Date'



“Static typing has slow feedback loops.”

My view:

“Compile times can be so fast they feel instant,
and IDEs can offer actually faster feedback loops.”



1. lots of ceremony

2. not all that helpful

3. slow feedback loops

How have these changed
in the past 10 years?



1. lots of ceremony → no ceremony required

2. not all that helpful → way more helpful

3. slow feedback loops → actually faster feedback loops

How have these changed
in the past 10 years?



1. What made dynamic typing get big?

2. What changed?

3. What does this mean for the future?



1. What made dynamic typing get big?

2. What changed?

3. What does this mean for the future?



1. The pendulum swings back to dynamic

2. Most languages embrace gradual typing

3. Static without gradual gets more popular

3 hypothetical futures
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Dynamic typing requires some runtime overhead.

Some IDE features require build-time type info.

Build-time type errors require static type analysis.

fast feedback
concise syntax
relevant sugar

runs faster
IDE features

surfaces errors

Pendulum swings back?
These benefits don’t require dynamic typing,

though they first appeared in dynamic languages.

A language can have all of these and static typing.



Statically typed languages can learn from dynamic ones

Pendulum swings back?

and incorporate their most popular features…

but the reverse is not true.

Will people stop wanting red squiggles for type errors?
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Dart's 2.0 release moved from 
gradual typing to full static typing
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Historical mainstream use of gradual typing:
retroactively adding static typing
to existing dynamic languages
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Static without gradual gets more popular?

type system complexity

vs.

runtime overhead
vs.



Static without gradual gets more popular?

roc-lang.org

simple type system

no dynamic overhead

no mandatory type declarations

type error reports don’t block running

validating deserialization via type inference



Prediction:

Among the next 5 languages to enter the top 20,

most or all will be statically but not gradually typed.



SUMMARY
1. What made dynamic typing get big?

2. What changed?

3. What does this mean for the future?
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What changed?
1. lots of ceremony → no ceremony required

2. not all that helpful → way more helpful

3. slow feedback loops → actually faster feedback loops



1. The pendulum swings back to dynamic

2. Most languages embrace gradual typing

3. Static without gradual gets more popular

What does this mean for the future?



Why Static Typing Came Back
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