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OVERVIEW: PARALLEL TECHNICAL DOCUMENTATION AS A RESOURCE FOR NLP

• Technical Documentation (TD): high-level descriptions (in red) of lower-level code (in black, e.g., function signatures, code templates).
• TD as a parallel corpus (Allamanis et al. 2015, Iyer et al. 2016) for studying translation, text→ code (a synthetic semantic parsing (SP) task).

NEW RESOURCES: STANDARD LIBRARY DOCUMENTATION
• Pairs of text and function signature representations (a kind of KR), extracted automatically.

Text Description x Function Signature z Language # Pairs
Compares Calendar to the specified Object. boolean util.Calendar.equals(Object obj) Java 7,183
Computes the arc tangent given y and x. Math.atan2(y,x) → Float Ruby 6,885
Delete an entry in the archive using name. bool ZipArchive::deleteName(string $name) PHP 6,611
Remove the filter from this handler. logging.Filterer.removeFilter(filter) Python 3,085
Returns the total height of the window. (window-total-height window round) Elisp 2,089
Extract the second component of a pair. Data.Tuple.snd :: (a, b) -> b Haskell 1,633
Returns a lazy seq of every nth item in coll. (core.take-nth n coll) Clojure 1,739
Returns file position of the stream. long int ftell(FILE *stream) C 1,436
Returns a new port ... and the given state. (make-port port-type state) Scheme 1,301
To get policies for a specific user account. pwpolicy -u username -getpolicy Unix 921

What is the tallest mountain in America? (highest (mountain(loc(country usa))))) Geoquery 880

• Highly multilingual, current collection includes Spanish, French, Japanese, Russian, Turk-
ish, and German source code documentation, wide ranging scope and domain.

DOCUMENT INFORMATION

7. Unix Manual
NAME : dappprof
profile user and lib function usage.

SYNOPSIS
dappprof [-ac..] .. -p PID | command

DESCRIPTION
-a print all data
-p PID examine the PID

EXAMPLES
Run and examine the “df -h” command

dappprof command=“df -h”

Print elapsed time for PID 1871
dappprof -p PID=1871

SEE ALSO
dapptrace(1M), dtrace(1M), ...

• See also information, specification of code
syntax, additional textual descriptions.

TASK: MAPPING TEXT TO FUNCTION SIGNATURES

• Given a dataset of pairs, D = {(xi, zi)}ni , learn model sp : x→ z.
• Focus on developing baseline models, building on Deng and

Chrupała 2014. Main model has two components:

– Word SMT Model: Generates candidate signatures from text,
uses a simple decoding strategy, specific to signature language.

– Discriminative Model: Ranks translation candidates using ad-
ditional word, (hiero)phrase and document-level features.

• Questions: What type of translation model to use? Do the addi-
tional phrase and document-level features help the translation?

Gets the total cache size

× string APCIterator::key(void)
× int APCIterator::getTotalHits(void)
× int APCterator::getSize(void)
int APCIterator::getTotalSize(void)
× int Memcached::append(string $key)
...

Discriminative Model

Accuracy @i?

int APCIterator::getTotalSize(void)
× int APCterator::getSize(void)
× string APCIterator::key(void)
× int Memcached::append(string $key)
× int APCIterator::getTotalHits(void)
...

SMT Model

Evaluation

reranked k-best

k-best list

EXAMPLE RERANKER FEATURES
z function float cosh float $arg

x Returns the hyperbolic cosine of arg

φ(x,z) =

Model score: is it in top 5..10?
Alignments: (hyperbolic, cosh) = 1, (cosine, cosh) = ...
Phrases: (hyperbolic cosine, cosh) = 1, (of arg, float $arg) = ...
See also classes: (hyperbolic, {cos,acosh,sinh,..}) = 1, ...
In descriptions: (arg, , $arg) = 1, ...

BASELINE RESULTS AND DISCUSSION
• Main Evaluation: Standard train/test/dev split, do we generate (exactly) the correct sig-

natures? Below shows English test results in terms of Accuracy @1, Accuracy @10, MRR:

• Model Errors: Do models make
sensible mistakes? (Scheme
and Elisp on right by category)

• Looking ahead: Benchmark-
ing SP, more robust models, NL
programming, code search, text
generation: gen : z → x, ...
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