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ABSTRACT

The abundance of bioinformatics tools has grown exponentially over the last
three decades. Concurrently, many tools become outdated due to their discontinuation.
Staying updated is highly difficult and is costly in terms of time and effort. The ex-
isting systems to ease tool discovery primarily attempts to index all the available tools
according to their functionalities. Some of them provides the number of cites the tools
received to indicate their popularity. The size of these lists have grown large calling for
more targeted retrieval approaches. Since the tools are typically used in conjunction,
a recent approach allows the users to browse the tools according to expert maintained
pipelines. However, generating and updating these pipelines remains manual. Moreo-
ever, the actual conjunct use of the tools are not provided. This thesis suggests an auto-
mated pipeline derivation method through literature mining and cross-citation analysis.
The analysis patterns and the tool usage patterns were recovered from the data. Recom-
mendation models were built from the data and the derived patterns. Through evaluating
the models, actual tool selection behaviors were also understood. During 2009-2016, the
tool functionalities with their popularity considered was highly predictive of whether
they have been chosen. Along the period, substituting the overall popularity with the
local popularity within the recovered analysis patterns became increasingly predictive
and was on par in 2016. Such results implies that the recovered patterns resemble the
pipelines used in community. Lastly, the pipelines were queried into the recommenda-
tion models to obtain the community accepted best-practices. These analysis patterns
and best-practices can be used to inform experts regarding the status-quo of the field and
can be used as guidelines for newcomers entering the field.

KEY WORDS : RECOMMENDATION SYSTEM / INFORMATION RETRIEVAL /
BIOINFORMATICS

67 pages




Fac. of Grad. Studies, Mahidol Univ. Thesis /v

msuuziiunsoslionF i saunalaedrangun1ens 15
BIOINFORMATICS TOOL RECOMMENDATION BASED ON USAGE CONTEXT

EVIDENCES
P9AM 19 5837702 ITCS/M
M. AN IADUNADS)

AMENTSUMINUS N INeTinus: oAsny yuwae, PhD. Peter Haddawy, Ph.D., Damon W.

Ellison, Ph.D.

UNAAED
o d' A = Y ddy d' 1
UIUATBIN NN T T A landvuuinluaiunalrsseiaiuu Tu

~ 1Y A A o < ¥ o & o =~
ﬂlﬂ!glﬂfJ’Jﬂum’if’Nllf’J%TUTJUNTﬂﬂUlﬂWQﬂﬂﬁW@JHTaQ fﬂiﬂ\i“]ﬁﬂfﬂlmuE‘TllEJﬁNL‘]Juul‘]JIﬂEJEJ"Iﬂ

v o 1y ol o pom AR 29 ¥ A4 A ¥ o o &
53‘]J‘]J“luﬁ{l]ﬂqUu?Jﬂil\1luufni‘1/”@]GIﬁ/!Lﬂ'if’]\ﬁJi’)LLﬁgﬂ5318‘]5141%@‘@?]511@\3!?15@\1%@”“ i]@l']/]’llﬂu

q
Y

A Y A Y A o A A Aa o q ¥ Yy A
51EJﬂ"IiL‘WE]GI,‘ViL’E]E]G]E)ﬂ"liﬂuWULﬂiﬁN iIWU”JHLﬂﬁﬂﬂiJE]VIZJiJTﬂVI11Wﬂ15llﬁﬂ\1§18ﬂ15@]@\1%

o 2 dy Y A A A Y Y o 1 I o w 3’, A ]
AITUINUNIZIISIIGIVU ﬂﬂﬂlﬂiflﬂhf]ﬂﬂﬁ'1‘iﬁ'ulﬂﬁhﬂgﬂcl“]S‘i’JiJﬂuf]EJle]JuﬁW]U"Uu IJJEJUIJJ

= [

g & @ 13 o w o 2 9 '
HIHUTY Fﬂ\‘ﬂJi$‘UUwuquﬁﬂ\?5']ﬂﬂ’liiﬂﬂﬂﬂﬁn’)ﬂﬁuﬁlﬂua’]ﬂugnna']@ﬂ uﬂ']i(l(’]f\j'lu ’E—]EJ’Nhli

9
(2 o/ = [ = v

A o o Y o o = 4 a dy Y
aaley ‘L!lfl’iﬂ'l‘L!ENﬂ\W]@QQﬂﬂ'lﬁuﬂllﬁgﬂiﬂlﬂaﬂuiﬂﬂﬂuﬂEJ N137 ﬂumm%mmm

3

20

9 kS
[ v v { Y

o 9 A~ 1 L EZ o ~ g}/ 9
HNUAN 'U511‘Llﬂ'liclclf\ﬂu‘]/lll’E]Qiu’)iiiLlﬂi53JIﬂEJ’E]G]IHN@ngﬁ'l@‘]Jﬂlu‘i/]QﬂﬂuW“Uuullﬂﬁi'N

De

o A A A a a A ) A A Y o Y

FEUUUUEUUATOIUD VI 1T A UINA ﬂ'li°]Ji$L3J1!‘]J58’d‘ﬂ‘ﬁﬂ1Wﬂ1§!l,u$1ﬂ!ﬂiﬂx‘lll’ﬁ]hlﬂ‘1mﬁlﬁ
1 1 ’q ¥ 1 A A o a

V]‘iT]J’JﬂHiZ‘I"i’JN £./1.2009-2016 ﬂi%Tﬁl%ui%ﬁﬂFJ"U’E'NLMQ%LﬂilelfJi’JiJﬂ“Uﬂ’ﬂlluEliJIﬂEli’JiJ

A a3 : ' A A A 0 A A A Ao '
VDNIATBIUDUU ﬁ\iwaqxﬁjﬂﬁ@ﬂ'ﬁlaﬂﬂlﬂi@\ﬂuﬂ FIUANUUIUUDIUATOINDNINUNIEAD

a X

Y Y v
AU lauiusuionsnamniuluszezvawaz guitsumnuanuteu Tass vl

D%

Y = aou X Y < Ve o Y Y Ay @ L;'d
FANYUDINITANY Wafﬂijﬂﬂuuﬁﬂ\3Gh’ilfﬂu’)’]a']ﬂUqJUﬂ'lisl%\?’]uﬂﬂuW‘UTﬂﬂﬂﬁiuuﬁuu

Q
9

Y @ o g‘/ ~ Y a Y 9 Y A 1 o w g}/ [
anulndimeanuaauvununasaludoya Uszlevilgaosnodludduvumaiiugn

' o 4 { 2 4 4 {3 { [ o @
Yourihgszvunuziinaiowonadwiuionaasyaniostoiiiuouiuuaziuaisly

o v 2 2 a A y A A~
PJagiiu anugidluilsglewiaenmsaanuanunlasumlaslumsluaasesediasauma

67 NN




