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Abstract: Foreign Function Interface (FFI) is a fundamental method to invoke interfaces provided in other
programming languages. Focusing on huge amount of manual coding required when using FFI, an Automatic Foreign
function Interface Generation (AFIG) method was proposed. The reverse source code analysis technique based on abstract
syntax tree was employed by AFIG to accurately retrieve the multilingual intermediate representation from library binaries, in
which function interface information was uniformly described. Based on the representation, the multilingual conversion rule
matrix could be utilized by different platform code generators to automatically generate FFI codes for various platforms
without handcrafting. To further reduce generation time usage, a dependency analysis-based task aggregation strategy was
proposed, by which tasks with dependencies were consolidated as monolithic ones. Hence, blocking and deadlocks were
efficiently eliminated, and load balancing and scalability on multi-core systems were achieved, accordingly. Experimental
results indicate that AFIG achieves a reduction of 98. 14% for FFI developing codes and 41. 95% for testing codes compared
to manual coding method; under the same task, AFIG further reduces development cost by 61.27% compared to SWIG
(Simplified Wrapper and Interface Generator). And the code generation efficiency of AFIG increases linearly with the
increase of computing resources.
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Fig. 2 Development process of adapting foreign interface to

language interfaces of software system
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void* Pointer c_void_p unsafe. Poniter
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9) <param conversion> : := {<jna type> <identifier> "=’
construct(<jna type>, <params>) '3’ |
10) <output conversion>: : = {<type> <identifier> '=’
construct(<type>,<params>) ';'}
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Fig. 8 Working principle of AFIG code generator
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Fig. 9 Dependency analysis-based
task aggregation acceleration method
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1) while SA K= do
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3) XS RIS LIS HIEAT 4 L 1 B  BUR Py K AR

Fr Bt P by Bt

4)  for RIS Bik=1, 2, -+, K

5) if p, AR REAR I then

6) for FITAT 5 p ARAGARIC - Be p,

7) if p ea, then

8) L Liengin(a)+1 = {p HAA AT

9) elseif p eb, then

10) ¥ Lyngih()+1 = {pﬂ , P/;HH:?AA T

11) M BHFERp,

12) elseif p eP then

13) W @i = 1y pIUFHRA A
14) AU HER A A v p HRALS
15) else

16) s Bty = Ip HEAB
17) return A, B
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Tab. 3 Dataset information statistics

S SRR S P E SRR g
SDF 8 106 50
Tesseract 10 169 114
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Tab. 4 Code completion comparison among
different development methods unit: %
TFRSE LU IS8 B I AR
SR I - :
SWIG AFIG AT SWIG AFIG
Tesseract 16.97 96. 39 57.98 0 40.78
SDF 27.31 98. 14 68.52 0 41.95
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Tab. 5 Test coverage statistics unit: %
T H 44 B p - Ll ”
e ) o3 PR
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Fig. 10 Statistics of AFIG code generation results
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Fig. 12 Generation time comparison of original strategy and

task aggregation with load balancing strategy across various scales
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