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Call!by!Meaning!





Looking,!Looking,!…!



Hmmm,!!some!glue!code…!



Moral!of!StorD!

#1!!
We!develop!by!composing!

existing!sostKare!!



Moral!of!StorD!

#2!!
Lots!of!stMff!!

on!the!InterPet!!



Finding!
Understanding!

Using!
Composing!
Maintaining!

!

Moral!of!StorD!
#3!!



Finding!
Understanding!

Using!
Composing!
Maintaining!

!

!!Moral!of!StorD!

UagilitD!!
!

antiVautomation!!
!

reverse!engineering!!

manual!!
!

hardVcoding!!
!

nonVscalable!!
!



StatMs!Quo!in!PL!
!!Finding!

!Manual!Search!
!

Access!by!Name!

dyPamically!
(online)!

develop!time!
(offline)!

pubVsub!!

import Date 
Date.getTime() 



!Ag]eement!on!“name”!
doesn’t!scale!!!!!

getDate(t) 
 
parseDate(t) 
getDate(t) 
Date.getDate(t) 
foo(t) 

entirely!unrelated!(eHaraony)!
new!version!

gets!a!new!module!
exactly!what!we!want!



!Ag]eement!on!“name”!
doesn’t!scale!!!!!

What’s!the!alterPative?!



!Ag]eement!on!“name”!
doesn’t!scale!!!!!

What’s!the!alterPative?!
•  tD>e!system?!
•  cont]acts?!



!!
Your!syabols!mean!!
nothing!to!me!!
com.calendar.Date 

just!a!name!!
(meaning!is!in!my!head!
and!associated!code)!

unrelatable!to!
someone!else!



!!
What’s!the!problem?!

lack!of!:!
•  g]ounding!to!the!“real!world”!
•  shared!automatable!semantic!!
!“understanding”!

com.calendar.Date 



!!
How!do!we!do!it!!
in!the!real!world?!

(“It’s!on!the!tip!of!my!tongMe…”!)!



!!
Not!a!solution!!
But!a!vision!!

To!set!off!a!revolution!!
of!a!PL!where…!



!!

“Call!by!Meaning”!Vision!
prog]amming!!environment!provides:!
•  semantic!ontologD!&!specification!lang.!
•  g]ounding!to!the!“real!world”!
•  embedded!vast!shared!“real!world”!KB!
•  reasoning!engine!(theorem!prover)!
•  automatable!semantic!“understanding”!



!!

Call!by!Meaning!

ex>lain!a!component!

spec: function () {  
 return “...”  

}   



repositorD!
+!

knowledgebase!
+!

prover!

!!

Call!by!Meaning!

model = kb.ask(obj, “...”)   

ask!questions!about!a!component!
•  discover!API!
•  adapt!its!data!

dictionarD!binding!logical!
vars!in!Q!to!values!

prove!(S!=>!Q)!

S! Q



!!

Call!by!Meaning!

discover!a!component!

obj = kb.find(“...”)   

prove!(S!=>!Q)!

QS!



Call!by!Meaning!
offline!

online!

Par4!of!Algorithm!!

IDE!Auto!Suggestions!



!!

Computers!don’t!speak!
human!or!share!human!

knowledge!!



!!
20+!Years!of!Semantic!Web!!



Discovering!



!Ag]eement!on!“name”!
doesn’t!scale!!!!!

getDate(t) 
 
parseDate(t) 
getDate(t) 
Date.getDate(t) 
foo(t) 

entirely!unrelated!(eHaraony)!
new!version!

gets!a!new!module!
exactly!what!we!want!



Discovering!!API!

{NAME: “getDate”} 

+ ‘(programVariableHasName ?GETDATE “getDate”)’!



Hmmm,!!some!glue!code…!



Adapting!

{DAY: 4, …} 

4 



Adapting+!

{SIGN: “Cancer”, …} 



!!
Many!challenges!to!making!

this!a!realitD!!

adopting!a!lingMaVUanca!spec!lang!!
steep!learPing!curre!!

scalabilitD!of!proving!!writing!specs!!

other!foras!of!specs?!
safetD!&!securitD!!unpredictabilitD/complexitD!!!



!!

Related!Work!
•  Semantic!Web!
!
•  PL!approaches!
– !Zones!project!
– !WolUam!LangMage,!Ty>e!Providers!
– !API!discoverD!(offline/online)!

an!“aster4hought”!

no!g]ounding!in!“real!world”!



!!

hv>://www.hesam.us/callbyaeaning!

Thank!you!!


