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lazy evaluation  call by need

  mat <- matrix(c(1,1,1,1), nrow=2)
  isSymmetric(mat, tol=100*epsilon)

 
278 Promises!

Side-Effects
Lazy



by default

R usage
dynamic analysis
code inspection



Over 25 years of use and 2 million users

CRAN Bioconductor

1,741 Packages15,102 Packages

F. Krikava, J.Vitek. Tests from Traces: Automated Unit Test Extraction for R. ISSTA’18Avg. 60% code coverage
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Metaprogramming

Reflectively accessing argument AST from promises

local <- function(x) {
    eval.parent(substitute(eval(x, new.env())))
}

`::` <- function(pk,nm) {
    get(package = as.character(substitute(pk)),    
        name    = as.character(substitute(nm)))
}

substitute( )



Lazy

Are they used?

 nil  <- list2env(list(tag="nil"))
 head <- function(l) l$h
 empty<- function(l) l$tag=="nil"

 cons <- function(h,t) environment()
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f <- function(x) {
         function() { x }
     }
y <- 2
g <- f(y)
y <- 4
g()  ## 4
y <- 6
g()  ## 4

numerous

function(a=1, b=0, e=1, d=1) {
    force_all(a,b,e,d)
    function(n) {
        viridis(n,a,b,e,d)
    }
}

Interaction of laziness, side effects and 
higher-order functions confuses users

forceAndCall

force



Evaluation Orders

single evaluation order

Multiple argument orders and side effects

f <- function(x,A,B) {
    if (x) { A; B }
    else   { B; A }
}
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Strictness
Functions evaluating all 

arguments in a single order

Packages

f <- function(x, @lazy y) {
   if(x) y

}
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g <- function(@meta y) {
   substitute(…y…)

}
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