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Table 1: Top 9 most common search activity types on Stack Overflow. We present the types of search activities, the correspond-
ing frequencies, the proportion among all search activities, the examples, and the corresponding description.

Activity = %  Predecessor Target Description

Search—Search 4,143,291  17.20% /search?q=java  /search?q=java+linux  reformulate the immediately preceding query

Search—Post 3,338,051 13.86% /search?q=java  /q/215497 visit a post from search result page

Post—Search 2,817,653 11.70%  /q/215497 /search?q=java search from the posts

Post—End 2,701,072 11.21%  /q/215497 the search session ends up in post

Begin—Post 2,670,252  11.08% /q/215497 the search session begins with post

Search—End 2,036,898  8.46% /search?q=java the search session ends up with search result page
Home—Search 1,285,261 5.34%  /home /search?q=java search from the home page

Begin—Home 1,100,320  5.57% /home the search session begins from the home page
Begin—Search 642,797  3.67% /search?q=java the search session begins from the search page
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Table 2: Top 10 frequently co-occurring search activity types
related to the beginning and the end of the search sessions.

left-hand-side right-hand-side support
Search—Post Post—End 0.536
Begin—Post Post—Search 0.488
Begin—Post Search—Post 0.365
Begin—Post,Search—Post ~ Post—Search 0.348
Begin—DPost,Post—Search ~ Search—Post 0.348
Begin—Post Post—Search, Search—Post 0.348
Search—Search Search—End 0.340
Post—Search Post—End 0.324
Post—Search,Search—Post  Post—End 0.322
Search—Post Post—End, Post—Search 0.322

A ]

2Rt Y3 M62.73% D Post TR T
PostiZE LM -T1-15F, QuestionAskZFJ T X},
DFEYSOICERIZRTEIT HAF0.01%L AUV




RQ2:
SOCTHIRFRE—MHFERRETIE, 2TUD
DA —A =23 E D EKOTELVDHHHN?

T7IA—F
Huang&EfthimiadisD ST IZHED

S—RMERRIL UL OREOTMSEEL,
BERLBED S EEE R



RQ2Z:
SOCTHIRFRE—MHFERRETIE, 2TUD
JIA—A—=a(2EDXITEVDHBHH?

SOLEM4,048,518¢ MDY ) IAx—A—3> D5,
2,905,998 (71.8%) A Huang &Efthimiadis D AFZE
[CKBY)ITA—A—La BRRICH TIEE-T-

— G R R CTHEEIN BRI TIETESLZL
BEREIZTDOWNTIE, FD26.7%DRAMEHD

FHEICEEL TS

\.I-




RQ3:
SOTHYUI)DEEIL?

- H R
JTDORNE, RREHX, TnoOEZRzE
BASMNZT 5

.77O0—F
SANDEHIZKY, BREEYI IV EZEKRWET &
BREEROATI)IZENFNSEE




RQ3:
SOTHYUI)DEEIL?

B2

23.44% DTV 3V TlE, BNEHEED
HST)MN1DULEHY, EMEFHEERI EEHAE
BoTlL\5

Table 6: Categories of semantic tags in queries at the concept level. We also present the description, example, and the propor-
tion of the search sessions that have corresponding semantic tags among the sampled 1086 search sessions.

Category Description Example %
Eliggtr:;:mh::)}':;gg;anguage g;zaglse! c:i' lil:;gndmg technology, e.g., programming language, package name, library python, angular, pyqtgraph 61.98%
Task The action verb refer to the task to be implemented jQuery upload file 42.71%
Data type The data types that can be assigned with values, entities, etc. different colors in the same plot matplotlib ~ 27.34%
Object The non-programming terminologies nouns that are predicated by task verbs. count vowels assembly languages 24.74%
Condition The adjective refer to conditions to the tasks and the objects. c# maximim integer value 23.44%
Method The callable method of a programming technology in language, library, package, etc. heapg.nlargest, 10.67%
Error information The bug trace, error code, or description that indicate the code cannot run as expectation.  [c#] vertical input error 9.64%
Development tool The tool that are used to help with coding process, e.g., testing suite, CI/CD tools. git commit -a 7.81%
Question word The question words in English. why, how, what, where 6.25%

Code A code snippet. atoi(argv[1]) 1.30%
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Table 7: Categories of search intention. We present the description, the top 3 most common combinations of semantic tags, and
corresponding examples, as well as the proportion of the sampled 1086 search sessions that are associated with the intention.

Category Description Typical combinations of semantic tags Example %
Search for how to manipulate programming data type mappolygon
Technology manipulation technologies, e.g., assign values, find the max value. technology name, data type ILIST ROW 19.33%
technology name, data type, task delete row dataframe
Search for the use example of certain callable method, technology name Libgdx
Function call API, etc. method heapq.nlargest 18.30%
technology name, method groupby r
Search for how to implement a certain development task order by
Concrete development task  task in certain programming technology. Developers  technology name, task, object jQuery upload file 18.30%

usually identify such task when coding in editor. task, technology name jquery capitalize
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