
Abstractions to control the future
Defense of Francisco Ramón (Kiko) Fernández Reyes

Martin Steffen

18th. January 2021



What’s the field?



What’s the field?



What’s the field?



What’s the field?



What’s the field?



Language design



Language design

Abstractions



Concurrency

Sequential

Concurrent



Concurrency

Sequential Concurrent



Concurrency

Sequential Concurrent



Concurrency

Sequential Concurrent



Doing things at the “same” time may lead
to chaos

Necessary
communication & synchronization



Communication & synchronization

orch., coord. pipelining deep copying



Futures: past, present, and future



A balancing act



Aspects (among others)

pragmatics

semantics syntax

+ . . .



Further abstractions: “types”

• types & concurrency
• safety
• sharing & mutating
• many design decision there, as well
• capabilities
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That’s it for now
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Typing of otherwise (p1-113)
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Multi-core (p1-117)
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Substrural type systems not useful (p2:164)

• bisims
• translational fa?, fa-compilation
• semantics
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Substrural type systems not useful (p2:164)

...

• bisims
• translational fa?, fa-compilation
• semantics
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Empty config (p2:165)
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Evaluation order (p2:170)
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Chaining syntax (p2:166,171)

Source language Target language
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Double-write errors (p2-173)
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Double-write errors (p2-173)

Source Target
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Syntax of chaining (p3 2:10)
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Typing for chaining

P2 (168) P3 (2-10)
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Typing rule for the empty config? (p3 2:12)

• normalization
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Well-formedness
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Prevent the collapse of the futures (p2
2:22)
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Prevent the collapse of the futures (p2
2:22)



Abstractions to
control the future

Martin Steffen

Presentation

Paper 1: ParT

Paper 2: Forward

Paper 3: Godot

Paper 4: Dala

0-25

Promotion

• what’s (capability) promotion? C#
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Promotion

• what’s (capability) promotion? C#
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A-normal form/SSA (p4:15)



Abstractions to
control the future

Martin Steffen

Presentation

Paper 1: ParT

Paper 2: Forward

Paper 3: Godot

Paper 4: Dala

0-27

Progress
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Dynamic gradual guarantee (p4:21)
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Dynamic gradual guarantee (p4:21)
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Type inference

• Curry-style formulation

• System F
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Type inference

• Curry-style formulation
• System F
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Costs of abstractions

Buzz-word
Zero-cost abstractions
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Further questions

• weak memory models
• compositional typing
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