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The fold passes each returned
record to the next call.
The callback, folded over ticks: 100000 inputs

One call: the callback builds the next record

Accumulator

{ total = 0; }

the initial record

callback
Next accumulator

{ total = acc.total + 1; }

a new record

becomes acc in the next call

acc: _: { total = acc.total + 1; }



The fold produces a record,
but reading its total overflows.

result is the record returned by a fold that adds one to a total 100000 times.

Having the record does not mean its total has been computed.

Which fields are in the result?

builtins.attrNames result

["total"]

Recorded result

What is the final total?

result.total

error: stack overflow (possible 

infinite recursion)

Recorded result



foldl' evaluates each record, but
its total can remain unevaluated.

One record per input; ticks has 100000 items foldl' evaluates each record; its total stays deferred

record total

0 0

1 total[0] + 1

2 total[1] + 1

computed number deferred expression evaluated record

Three records shown; total[k] is the total of record k.

result = builtins.foldl'

  (acc: _: { total = acc.total + 1; })

  { total = 0; }

  ticks;
next call refers to

builtins.attrNames result ["total"]

Recorded result



Reading the final total follows
a chain of deferred additions.

One record per input; ticks has 100000 items Reading the final total climbs

through every deferred addition

1

2

3

4

stack limit

total[n−2]

total[n−1]

total[n]⋯

stack overflow

evaluator

fold ticks read result.total

forcing depth

Illustrative trace for n steps; the recorded run overflows at n = 100000.

result = builtins.foldl'

  (acc: _: { total = acc.total + 1; })

  { total = 0; }

  ticks;

result.total error: stack overflow (possible infinite recursion)

Recorded result



Compute the total before
returning the next record.

countStep: replacement callback for foldl' First call: compute 1 before returning the record

record total

0 0

1 1

next ?

computed number deferred expression evaluated record

Three records shown; total[k] is the total of record k.

acc: _:

  let total = acc.total + 1;

  in builtins.seq total { inherit total; }

next call



The final total now succeeds
with the same input and limits.

fixed = builtins.foldl' countStep { total = 0; } ticks Each step computes its total before the next begins

1

2

3

4

stack limit

total[n] 100000⋯

evaluator

fold ticks read fixed.total

forcing depth

Illustrative trace for n steps; the recorded run returns 100000.

acc: _:

  let total = acc.total + 1;

  in builtins.seq total { inherit total; }

fixed.total 100000

Recorded result



deepSeq also fixes this counter
by evaluating the record's fields.
Another replacement callback

Demand Evaluates Still deferred

seq next next the record total

seq next.total next total nothing

deepSeq next next every field, including total nothing

acc: _:

  let next = { total = acc.total + 1; };

  in builtins.deepSeq next next

deepRecordFold: total from the deepSeq callback

deepRecordFold 100000

Recorded result



seq next.total computes the number
without evaluating metadata.
metadata throws if it is demanded

next = {

  total = 1 + 1;

  metadata = throw "not needed for counting";

};

(builtins.seq next.total next).total 2

Recorded result

(builtins.deepSeq next next).total error: not needed for counting

Recorded result



Compute the running total
before returning the next record.
countStep
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acc: _:

  let total = acc.total + 1;

  in builtins.seq total { inherit total; }
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