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Satsy searches a database of Java methods based

on their ability to satisfy a user-specified input-  FInd code that determines it a year is a leap year [id [ sc ] id _[nb]nc]ni]ns] m_id | enc_method
. - . . 566
output pair (IOPair). Our client, Katie Stolee*, devel- ¥ ) | IO 1] O] 25
" nput utput 680 OO 1 0 566
oped the prototype Satsy program as her PhD thesis Step 1 e e P public static boolean isLeapYear(int yean) e
I 1a’ I |f( ear % 4 == O){ (assert(;Eigllgza/iz}?gtrrzzc)j)yearmt6105
project. det'e S prototype was single threaded and Enter IOPairs 1900 e B f{(year % 1000 == 0[&&[year % 400 1= O) o e
used a basic Java Swing user interface. She needed S h 5 return false )|
a more sophisticated user interface and concurrent Press roearc return true; etz
execution. Our task was to build a web service ietum oo ;222:gf‘:‘;’.‘a:;g;?%%i?g"ﬁ::)?f"“"”“””'
based On her prototype that Could utilize multiple 521j_3 | o | } (a sssss (= relationalEq6113 (= additive6111 int6112))) |
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IS the primary user in the short term, as she will use Press ‘SHOW o v moe oo oo, The method ‘isLeapYear’ has two execution paths, stored
our product to test improvements to the system. more Results® |* . as separate database entries. Each path is encoded in
Programmers at large are the intended long-term as needed SMT as a set of first order logic expressions. After bind-
users, who may benefit from a new way to search ex- = ing the IOPair to the encoded path, Z3 can determine if
Isting code by functionality. the path will satisfy the |IOPair specification.
Speed Limitations Designing Around Modular Design
A search is composed of many solvers. Each solver Our Speed Limit
has to bind an IOPair to an encoded path, execute  \ye want to provide our users with some results to look WebTacing | gy | >earch Logic |-y Do store

Z3 on the resulting SMT file, and record a result. = 4t 55 s00n as possible, without limiting the size of the

This always takes some minimum amount of CPU  y,iaha5e  Our solution is to provide the user access to S , - o
time - (about 60 milliseconds on a modern CPU). completed results while the search continues. atsy consists of three abstract modules, sepa-

Searching through 1000 paths with 1 IOPair takes rating storage, logic and presentation concerns.
about 1 minute of CPU time. User Satsy
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Initialize Search

Every 2 seconds Poll Perform Search Encoded paths and the source code for their
sults at once. AU in Background |
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What is Z3? Testing Strategy Search Logic Module Functions
/3 is a theorem prover de- « JUnit testing for ranking and POJO classes o
veloped by  Microsoft. . Automated testing for validation and profiling | ~ Initialize Search
Given a system of values . bind each |OPair to each encoded path in a separate solver
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functions and constraints, execute solvers concurrently, writing sat or unsat to a Result
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et stem Portrait

system is satisfiable or not. y
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Ranking

When a user requests an update, all completed results are ranked and re-
turned. We developed ranking algorithms based on the number of satis-
fled paths, percentage of satisfied paths, and whether all paths were satis-
fled or not. Developing more sophisticated ranking algorithms is an issue
open to further research.

e timeout per search
e timeout per solver
e threads per search
o trace level logging
 detail level logging
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