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Problem
Automatic verification of software could save
companies from huge losses. There are many
examples where a single bug has cost companies
millions of dollars although, many of these bugs could
have been prevented [1].

[1] Robert N Charette. 2005. Why software fails. IEEE spectrum 42, 
9 (2005), 1–36.
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Solution
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Time Domain
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long t0 = System.nanoTime();
long t1 = System.nanoTime();

1. t1 – t0 < 0
2. t1 < t0



Time Domain
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Approach
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Approach :: Time Slice
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Approach :: Path Generation
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Approach :: SMT Translation
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• Z3-Opt – Linear Optimization over SMT Formulas
• SMT-Lib 2.0 Model constructed iteratively
• Check values only when a variable is read



Evaluation
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• RQ1: What is the precision of our approach in 
detecting time related errors in source code?

• RQ2 : What is the run time that our approach requires 
for producing the results?

• 20 Open Source Java Projects:

• 125,130 Classes

• 939,861 Methods

https://github.com/rtse-project/automatic-error-detection



Evaluation :: RQ1
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Name %SLOC #Detected #TP #FP Precision

activemq 9.24% 16 13 3 81.25%

atmosphere 10.81% 1 1 0 100.00%

aws-sdk-java 124.07% 1 1 0 100.00%

camel 8.26% 4 4 0 100.00%

flume 11.39% 3 3 0 100.00%

hadoop 9.56% 27 26 1 96.30%

hazelcast 5.64% 17 14 3 82.35%

hbase 145.92% 24 22 2 91.67%

jetty 11.03% 14 13 1 92.86%

kafka 9.10% 13 13 0 100.00%

neo4j 5.20% 5 4 1 80.00%

sling 13.40% 21 20 1 95.24%

… … … … … …

Overall 28.30% 146 134 12 91.78%

Setting a negative initialDelayTime is an error so an 

exception should be thrown indicating this so the value 

can be fixed 



Evaluation :: RQ2
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Name Parsing [s] Detectig [s] ms/method

activemq 226.5 17.3 5.92

atmosphere 22.3 2.3 6.06

aws-sdk-java 4373.5 141.9 22.00

camel 1333.1 28.2 4.84

flume 20.1 2.7 3.44

hadoop 542.3 56.4 6.03

hazelcast 266.3 15.0 4.82

hbase 923.6 90.4 7.98

jetty 158.7 10.2 6.78

kafka 55.0 7.1 4.55

neo4j 247.6 16.8 4.38

sling 268.1 14.2 7.64

… … … …

Overall 9,355.6 s 485.8 s 7.02 ms



Summary
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Formal Time Semantics
• Return Time:  

• Explicit Timeout:  

• Indefinite Wait: please refer to the paper

 X

long now = System.currentTimeMillis();

th.join(now);
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