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Listing 2: Specifies the device (CPU) for operations executed
in the context and move method _init_model to parent class

~lass FEERNeurallNet () :

+ def _init_model (self):
+ with tf.device(’ /cpu:0"):
+ B, H, T, _ = g.get_shape() .as_list()

class TimeDelayNN (_FERNeurallNet) :
- def _init_model (self):
- B, H, T, _ = g.get_shape() .as_list ()

[58] H. Nguyen, T. N. Nguyen, D. Dig, S. Nguyen, H. Tran, and M. Hilton. 2019. GraphBased Mining of In-the-Wild, Fine-Grained, Semantic Code
Change Patterns. In ICSE 2019. IEEE Computer Society, Los Alamitos, CA, USA, 819-830. https://doi.org/10.1109/ICSE.2019.00089
[85] N. Tsantalis, A. Ketkar, and D. Dig. 5555. RefactoringMiner 2.0. TSE 2020 01 (jul 5555), 1-1. https://doi.org/10.1109/TSE.2020.3007722
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[22] Malinda Dilhara, Ameya Ketkar, and Danny Dig. 2021. Understanding Software2.0: A Study of Machine Learning Library Usage and
Evolution. ACM Trans. Softw. Eng. Methodol. 30, 4, Article 55 (July 2021), 42 pages. https://doi.org/10. 1145/3453478
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Table 3: Analysed data set and execution time.

Java Py- :
R-CPATMiner
CPATMiner CPATMiner
Total changed methods 824K 1M 1.16M
Total AST nodes of changed methods 92M 4.5B 4.6B
Total changed graph nodes 8M 4M 4.7M
Total patterns 17K 24K 28K

Execution time <8hours <12hours |<19hours
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Table 1: Triangulating source code mining results with survey responses: 4 major trends, the pattern groups for each trend, and
whether that pattern is specific to ML code (column ML). Column I shows the number of instances for each pattern. Column R
shows number of survey respondents. Next columns indicate their responses to survey Q2 (How often these changes happen
in ML code?) and Q3 (How often have you manually performed this change?), with frequency: Very Often (VO), Often (O), Rare
(R), and Never (N). Q4 (Would you like to have this change automated by a tool?) response: Yes, No, Already Automated (AA).

Static Analysis Survey Responses
Q2 Qs Qs

Trend P Pattern ML'| I R | VO 0 R N vO O R N Yes No | AA

P1 Read, write, traverse data x 467 ] 67T% 17% - 17% | 83% - 17% - 100% | - -
Move to P2 | Disable or enable gradient calculation "y 92 | 5 | 100% | - - - 80w | - 20m | - 100% | - -
with P3 Swap ML training devices "y 21 3 | 100% | - - - 67% 33% | - - 67% | 33% | -
statement P4 Change name and variable scopes in DL networks v 106 | 7 | 57% 43% - - 57% 29% | 14% - 57% | 43% | -
and use P5 Execute dependencies of a Tensorflow graphs "y 57 3 | 100% | - - - 100% | - - - 33% | 67% | -
Context P6 | Temporarily change configurations of libraries * 59 | 2 | - 50% | 50% | - 100% | - - - 50% | 50% | -
managers P7 | Transform to context managers in pytest X 335 | 6 | 33% | 50% 17% | - 67% | 33% | - - 67% | 33% | -

P8 | Use context managers to open temporary directories * 100 | 6 | 33% | 50% |- 17% | 67% | - 33% | - 83% | 17% | -
Dissolve P9 | Transform to optimized operations in NumPy "y 179 | 10 | 100% | - - - 0% | - 10% | - 100% | - -
for loops, P10 | Transform to operations in List or Dictionary X 24 | 3 [ 67% | 33% | - - 3% | - 67% | - 3% | 67% | -
into domain P11 | Transforming to Python built in functions X 15 | 2 100% | - - - - 100% | - 100% | - -
specific P12 | Transform functions in String * 14 | 2 |- 50% | 50% | - 100% | - - - 100% | - -
abstractions P13 | Transform to set operations * 7 2 | 100% | - - - 50% - 50% - 100% | - -

P14 | Migrating to APIs ML libraries o 26 ] 100% | - - - 100% | - - - 100% | - -
Update P15 | Transform Matrix o 82 6 | 83% 17% - - 100% | - - - 3% 509 | -
API P16 | Change data visualization v 28 | 2 | 50% |50% |- - 50% | - 50% | - 50% | 50% | -
usage, P17 | Composite ML APls o 22 5 | 100% | - - - 100% | - - - 100% | - -
(212) P18 | Update Container = 115 ] 60% - 0% | - 60% - 40% - B0 20% | -

P19 | Update Type of Matrices v 16 | 4 | 100% | - - - 50% | - 50% | - 50% | 50% | -
Use advanced | P20 | Simplify conditional statement * 24 | 3 33% | 67% | - 67% | - - 33% | 33% | - 67%
Language P21 | Migrate from Dict, Set, List constructors to literals 2 42 4 25% 75% | - 25% - - 75% | 25% - 75%
Features P22 | Transform to Python List, Dict, or Set Comprehension | x 349 | 6 33% 67% | - 33% - - 67% | 33% - 67%

ImL specific Patterns: Le., patterns related to ML techniques. More than 80% developers confirmed they happen in ML very often or often
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