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User Reviews
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User Reviews are Important

3,800,000 apps 2,000,000 apps 669,000 apps

Google play . .

Google Play App Store Windows Store

$0

Ranking = (# of installs weighted for the past few
hours) + (# of installs weighted for the past few days)
+ REVIEWS (star rating + number of reviews) +
Engagement (# of times app opened etc.) + Sales (S)

https://www.statista.com/statistics/276623/number-of-apps-available-in-leading-app-stores/ 2
https://appsposure.com/app-store-ranking-algorithms/
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User Review Analysis Is Important
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App Install App Update  App Purchase
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User Reviews in App Development
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“Optimism is an occupational hazard of
programming: Feedback is the treatment”

.

--Kent Beck N\
Y,

2018 Google FF
D * 2018F5814H

Today my timeline is broken. I don't see
posts of my friends just some random
stuff from unknown sources. Fix it!

App Reviews

Developers

Clash of Clans
Games
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Candy Crush Saga .

Games




User Review Analysis is Challenging

* Massive review quantity

60,000 reviews/day

7,000+ reviews/day

2,000+ reviews/day




User Review Analysis is Challenging

Many noisy words

Massive review quantity

* Many non-informative reviews
Short length and limited context N O P E

Detailed app issues hard to be predefined

Rate Date Review Text

1 August 7,2018 Cant upload stories,jitslijust stuck at posting, really bad app
5 August7,2018 ILol!

¢ August7,2018 pwsmmmmini

1 August 7, 2018 Please fix




Traditional Study
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* Keyword-based review retrieval | Required predefined rules

Filtering out non-informative reviews i Required labeled reviews

i » Classifying reviews to predefined topics |
* User sentiment prediction

* Device compatibility issue Q
3 :I A\

Reduce the manual power!



What Traditional Study Ignores

Focus on static collection, and ignore the multiple dimensions of reviews

3.0

5.0

5.0

5.0

Version
1

Untitled
Brief description of the updates would be good. Instead of " 18

English

A few minor updates to make Twitter an even better place "

Untitled Aug 07,201  English 7.56.0.1048
A great app overall 8

Untitled Aug 07,201  English 7.51.0
Goood 8

Untitled Aug 07,201  English 7.57.0.1051

My grandma got a face tatt 8



Thesis Contributions

(AR-Tracker)

I—> Issue Tracking Chapter 3

Varying App ¥ (PAID)
ISsUes = PI’IOFI'[;IZ&'[IOH Chapter 4

| ; (IDEA)
Anomaly Detection Chapter 5

User Review
Mining

(CrossMiner)
Chapter 6

App Platforms |—> Issue Distribution

App Performance |—> In-App Ads Analysis Chapter 7

9



Outline

« Topic 1: Online app review analysis for detecting
emerging app Iissues

* Topic 2: Issue Prioritization across different app
platforms

« Topic 3. Exploration on the effects of in-app ads
on user experience

 Conclusion and future work
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Outline

« Topic 1: Online app review analysis for detecting
emerging app Iissues
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Outline

« Topic 1: Online app review analysis for detecting
emerging app Iissues

Motivation
dFramework of detecting emerging app issues
dEvaluation
dSummary
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Outline

« Topic 1: Online app review analysis for detecting
emerging app Iissues

dMotivation
dFramework of detecting emerging app issues
dEvaluation
dSummary
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Emerging Issues

Definition:
An issue rarely appears in previous slice but is mentioned by a
significant proportion of user reviews in current slice.

March - April May - June July - August

® update W privacy " crash | memory

m network w functionality = others 14



A Real Case for Emerging Issues

*55tarraﬁng 4 stars 3 stars *EStars *lstar

Apple Store (US
PP L3 14,491
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12K
9K .
i Serious!
. 4,869
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* %
© Charmander . cp35 3K ‘ ' o . ‘
o00¢ ) 0
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“. From Vocativ.com T <
Update

15



Reviews can Help

&

..Unable to download
lessons for offline
viewing....Not being able
to view lectures offline is
very disappointing.

WHAT'S NEW

| Version 3 of your Udacity App has arrived.

I .
| ... gets a brand-new overview of your

'V3.1.x
'- [Improved offline experience

Q..

...In this version there is so
much confusion about
navigation, specifically in
enrol/lment section....

|/

enrollment, and streamlined navigation..

Changelog



Our Task

Providing detailed
issue interpretation

Discovering emerging Visualizing issue changes

1ssues P © & over versions

2018 Google AF ,=ﬂ
J I\fer'siom 3 of your Udacity App has arrived! I
* \Y
: 71'-.,4"_ I Now students have full access to their materials. In addition everyone gets a brand-new overview of |
. . . 1 | our enrollments, and streamlined navigation within your mobile classroom
Today my timeline is broken. I don't | Srelmens andsreamine g W o metled |
See pOStS Of my fnends Just Some I;Bau?jxes and performance improvements :
random stuff from unknown sources. IDE A |-New orboarcing experience

ed offline experience I
F IX Itl (IDentif}fing Emerging I_Zczzzr:ofic:ﬂ‘s,ﬂabﬂ for mentors and mﬁrtcﬁwip'istu%‘tsl’_] a_n_g_e_lo_g_l

App Reviews App issues) App Updates
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Outline

« Topic 1: Online app review analysis for detecting
emerging app Iissues

dMotivation
Jd Framework of detecting emerging app ISssues
JdEvaluation
dSummary
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IDEA Framework

Version

t =

Review Stream

Emerging Issues

A. Preprocessing

D. Visualization

=

C}E>

@® AOLDA

vy
- -
n‘o\
N8

@ Anomaly
Discovery

B. Emerging Topic Detection

-

¥

2 o
® Candidate
Extraction

@ Topic
Labeling

C. Topic Interpretation
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Adaptive On-Line LDA

Soft alignment of previous ¢

Current Version

O)

Window size
AOLDA Model

App version

Topic prior Topic distribution

ti exp(¢r " BE)

W exp(p, - BEY)

20



Anomaly Discovery

Current Version

K K K K

Jensen-Shannon Divergence:

1 1
D]S(¢k||¢ 1)— DKL(¢k||M)+ DKL(¢ ~1IM)

—_ t—1
Topic distribution M = 2 (¢k + @y )



IDEA Framework

Version

t =

Review Stream

Emerging Issues

A. Preprocessing

D. Visualization

=

C}E>

@® AOLDA
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- -
n‘o\
N8

@ Anomaly
Discovery

B. Emerging Topic Detection

-

¥

2 o
® Candidate
Extraction

@ Topic
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C. Topic Interpretation
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Topic Interpretation

Top words of topic distribution

What is the

issue behind comment link back load

those words? say also

reply open button €ven

try change

error description go back ake

23




Topic Labeling

Penalty
Semantic Score 1 Topic dlstrlbutlon

Scoresem (1, L) = sim(l, pL) — - z Slm(l qb]

Sentiment Score

—1
Scoresen(l) = exp(——== )

Total Score
Score(l, ¢pL) = Scorege, (I, L) + 1+ Scoreg.,, (1)

24



Outline

« Topic 1: Online app review analysis for detecting
emerging app Iissues

Motivation
dFramework of detecting emerging app issues
d Evaluation
dSummary
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Experiment Datasets

NOAA Radar Weather App Store
YouTube Multimedia  App Store

Viber Communication Google Play

Clean Master Tools Google Play

Ebay Shopping Google Play

Swiftkey Productivity = Google Play
Total:

8,363
37,718

17,126

44,327
35,483

21,009
164,026

33

16
89
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Ground Truth

Changelog

3.6 10-Sep-15 (1) Performance & stability fixes for flawless location search.

This update has a bunch of 10S 9-specific features for your convenience!
3.7 16-Sep-15 (1) Get straight to the weather in your favorite locations as they now

appear in Spotlight search results on your device.
2) ...

Word2Vec [Mikolov et al. 2013] Sim>=0.6 ==m) Hit

27



Metric

Emerge N Changelog

Precisiongmerge = Emerge

Label NChangelog

Recally,pe; = Changelog

Precisiongmerge * Recall;gpe

hybrid Precisiongmerge + Recallygpe

28



Validation

0.8
0.7
0.6
0.5
0.4
0.3
0.2

NOAA Radar

Y outube Viber

®OLDA ©IDEA-R ®IDEA-S mIDEA+
Precisiongmerge

Precision
60.49%

29.6%

Recall
60.3%

0.8
0.7
0.6
0.5
0.4
0.3
0.2

NOAA Radar Youtube Viber
m OLDA = IDEA-R m®mIDEA-S mIDEA+

Fnybrid

F-score

58.5%

29



IDEA’'s Results

Topic 1 description box: 2.03 __say playback error: 1.12

user interface: 1.25 split screen: 1.23 —— Emerging Issue

Phrase-level Issues

Sentence-level Issues

_ mvito7 _______ viL10

[ mean it work ... you would click alink in [Ican't watch YouTube on my phone because the app
won’t open and ... doesn't work: -1.03

(U the description and it doesn't even let me
go through the next video: -0.050843

Tonie But right now the lack of multitasking have Add Split view and slide over but no picture
Jis T actually ... :-0.79 in picture: -1.366723

30



Industry Practice

|

> FRKE

4 /20+ Tencent apps

-

One PC with Intel(R) Xeon
E5-2620v2 CPU (2.10 GHz,
6 cores) and 16GB RAM

Tencent
Bugly Group

1 500~5,000 reviews per day

For 36,000 product reviews per
version:

v' ~160 reviews per second

v 1.02 GB on average

31



Wif

Industry Survey Tenceni
Others
Test 704,
MaintenamceE“g‘;leer 68.9% Reflect modified issues
Engineer , : '
7% i
|
Product i
Manager |
|
9% Sentence label |
i
|
;
U
Data Analyst
11%

Developer
64%
32



Outline

« Topic 1: Online app review analysis for detecting
emerging app Iissues

dMotivation
dFramework of detecting emerging app issues
dEvaluation
dSummary

33



Conclusion of Topic 1

* We first study emerging issues in app reviews.

* We propose ‘IDEA’ for effectively identifying emerging
issues in both research and industry scenario in an end-
to-end mode.

* We proposed to use changelogs for verification, which can
also be used in other verification scenarios.

* We release our code for publicly available.

34



Outline

* Topic 2: Issue Prioritization across different app
platforms

35



Outline

» Topic 2: Issue Prioritization across different app
platforms

dMotivation
dFramework of CrossMiner
d Evaluation
dSummary
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Outline

» Topic 2: Issue Prioritization across different app
platforms

dMotivation
dFramework of CrossMiner
d Evaluation
dSummary
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Apps Distributed in Different Platforms

> Google Play

Revenue
Worldwide App Downloads - First Half 2018 Worldwide Gross App Revenue - First Half 2018
$608 Sl
$508 +11.3%
- $30B
$40B : +13.1%
$308 $208
$20B
$10B
$10B
$0
w 1H 2017 1H 2018 1H 2017 1H 2018 33
B Google Play M App Store B Google Play I App Store



Differences of Platforms

£T
I

- i l
Programming 2:9 Java
Languages: . —_—
B Android
W ios
0.8 B Winphone
;0.6
User z
Experience: 2
= 0.2

0 Cognitive Load  Integration Customization UXF
User Experience 39



Reviews In Different Platforms

| The app sometimes It always can'’t

I crashes. connect network. ugly.
|

|

Reviews

Design and maintain
specifically ’ N

B> Google Play




Seven Basic App Issues

o @
App
e/ [ssues

41



Outline

» Topic 2: Issue Prioritization across different app
platforms

dMotivation
Jd Framework of CrossMiner
d Evaluation
dSummary
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CrossMiner Framework

User Reviews 1. Preprocessing 2. Filtering
A. Clean Review Extraction ,

® Je ® kww
. : : S — 0 ls;;ggk(rgf;viiord — # x #
@ ;
3. Tralmng 4. Extractmg S. Ranklng
Model Keywords Reviews
B. Keywords Generation

| l ol ol all ol || ||
! Visualization
: C. Visualization




Extracting Keywords

Similar words for each issue based on word2vec:

stmilarity =

n

— App Issue

1.

J

2— Examined Word

Combined with clustering method:

Issue

Similar Words

Battery

battery,
consum
drainer,

drain,

ption,

power,

rany, hog

drainage,

Fk)
charger, batter,

usage,
overheat,

consume, [cpd,

electricity,

standby, discharge, energy,

deplete}

memeory|

4

foreeround

A4



Keyword List

Issue

Keywords

Battery

battery, drain, usage, consumption, overheat, drainer, con-
sume, power, hog, electricity, drainage, charger, batter,
standby, discharge, energy

Crash

crash, freeze. foreclose, lag, crush, stall, close, shut,
laggy, glitch, hang, load. stuck, startup, buffer, open,
laggs, freez, glitchy, buggy

Memory

memory, storage, space, gb, internal, gigabyte, ram, 6gb,
occupy, 4gb, mb, 300mb, 8¢b, 500mb, 16gb, byte, 5gb,
oig, 2¢b, 1gb, 1g

Network

network, connectivity, internet, consumption, wifi, con-
nection, reception, conection, connect, signal, 4¢, wi, 3¢,
broadband, fibre, lte, reconnecting, fi, wireless, reconnect,
disconnect

Privacy

privacy, security, invade, safety, personal, policy, in-
vasion, breach, protection, protect, private, disclosure,
secure, unsafe, insecure, permission, fingerprint, encryp-
tion, violation, encrypt

Spam

spam, spammer, scammer, unsolicited, harassment, un-
wanted, bot, bombard, junk, scam, advertisement, pop-
ups, scraper, hacker

ui, interface, design, layout, gui, ux, clunky, redesign,
aesthetic, navigation, usability, desing, sleek, appearance,
aesthetically, intuitive, minimalistic, ugly, slick, graphic,
unintuitive

45



Ranking Reviews

Ranking score defined as:

St )
score(t) = e i:;InfM)+1 In(ng+1

1

#Keyword

Rating

Length

= p@tlil \

N
!}))
=)

Rank

User Review

Score

Seriously bad user experience and interface. Once
you've liked or unliked a song, there’s no way to
go back even if you've made a mistake. I don’t
know why Spotify is so popular with suck poor
graphic design.

0.943

Clunky unintuitive interface missing basic and
obvious music player features. You must get the
basics right first before trying to push rubbish the
user doesn’t want.

0.914

Don’t like the new design, in the now plabring
view the artwork is smaller to fit in the artwork
on either side. I don’t care what’s on either end of
my current playing track, or at least show it in a
way that doesn’t take up artwork space. The album
art is always an awesome part of the music’s
personality so it shouldn’t be minimised like this.
Also the now playing bar at the bottom of the
screen isn’t flat looking, looks like design from
windows XP. Not happy. An awesome service
needs an awesome interface.

0.890

The top three reviews related to

46



Outline

» Topic 2: Issue Prioritization across different app
platforms

dMotivation
dFramework of CrossMiner
d Evaluation
dSummary
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Subject Apps

B> Google Play

20 Apps

Q

Review # 2,637,438 Review # 1,687,003 Review # 338,875
App Platform Title Review Date Star
Facebook ' Google Play | Crashes | Crashes non stop 2015-10-22 1

48



Experimental Result

. =

Percentage Distribution on Issues of Spotify Music

1.4 1.4
1.2 1.2
S g S
&0 &b @
< T 0.8 < 0.8
c (== —
[«5] (] (V]
O O 0.6 O 0.6
[ L D
o (a (a
0.4 0.4
0.2 0.2
Priva-Span, U 0 Pri :
etwolfivacyPam Y! v terGash Memo’\,:‘//etw(,rg/vacfpam Ui Batte,Grash Memo'r\‘{/etwo’r’ﬂvacfpa Y
App Issues App Issues App Issues
(a) Google Play (b) App Store

(c) Windows Store
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Performance Evaluation

Ranked Issues from Android Community of Spotify Music

Rank Views User Feedback Issue
1 56416 | No internet connection available Network
2 32495 | No SD Card storage !! Memory
3 24797 gf;;gfgn(go;eg?nd;oég pﬁ)u[f;ng massive battery Battery
4 11315 | Spotify crashes on Android Crash
5 1796 Issues with Android UI context menu touch Ul

area

6 197 Intrusive or what!!!!!! Privacy
7 80 Tired of the push notification spam! Spam

We use the well-known Normalized Discounted Cumulative Gain

(NDCQG):

NDCG evaluation results:

DCGQEk
NDCGQE = TDCCak
Android 10S Windows Phone

NDGC @7

0.943

0911

0.982

50



Platform Comparison

Average Percentage Distributions on Issues for Different Platforms

M Windows Store
I App Store
M Google Play

Percentage (%)
un (o))} ~ 00]

w b

N

Battery Crash Memo,y NetWOrk Peracy Spam Ui
App Issues

p-value of ANOVA: 0.012 <0.05
Cross-platform issue Distributions are Significantly Different. 51




Outline

» Topic 2: Issue Prioritization across different app
platforms

dMotivation
dFramework of CrossMiner
d Evaluation
dSummary

52



Conclusion of Topic 2

« We propose a framework CrossMiner to extract issue-
related keywords comprehensively from real user reviews.

« We discover the differences on different platforms from
users’ perspective.

« We demonstrate that our framework reflects the
Importance of user concerns accurately.

53



Outline

« Topic 3. Exploration on the effects of in-app ads
on user experience
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Outline

« Topic 3: Exploration on the effects of in-app ads
on user experience

Motivation
dWorkflow of in-app ads exploration
dEvaluation
dSummary
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Outline

« Topic 3: Exploration on the effects of in-app ads
on user experience

dMotivation
dWorkflow of in-app ads exploration
dEvaluation
dSummary
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In-App Ads are Important

100%
90% 8%

83%
80% 77%

70% 65%
60%

50% 45%
40%
30%
20%

11%
10%
o, LB

2012 2013 2014 2015 2016 2017

0% ad revenue from mobile




Apps with Ads are Growing

Display ads on mobile growth trajectory

80%
73.2%

68.9%

70%
60% 54.8%

50% 44.6%

N W
S S
SR

10%

0%

Percentage of Apps with Ads

2012 2013 2014 2015 2016 2017 2018 2019 2020

http://www.businessofapps.com/in-app-advertising-ad-revenue-to-generate-53-4bn-by-2020/



User Experience Matters

Top 7 Reasons Why People Uninstall Apps
70%

60% ® Crash

509 ® Slow Launch
40 B [ntrusive Ads
0
20 ®m Bad UI/UX
0
Annoying Notifications
20% |
Forced Social Logins
0 | |
10% \ / I ®m Complex Registration
o \

59




Ads Cause Much Performance Cost

-
4 |
s

-16% +22%
2.5~2.1 hours

+Ads

+200%

60



ur task

Jacob Waters
"

* August 8

hone number required? For what? If you guys are going to sell my personal infermation,
you may as well be somewhat sneeky like facebook. Not that facebook is better. | liked two
posts after creating my account, and got flagged for "suspicious activity” requiring me to
give out in my number for ..

Full Review

Pugiwugil1 Roblox :
_ i

* August 8, 2018

Horrible this app is so bad that they can't even tell you the age you have to be it says 12+
here but on twitter it says 13+ and if you put your age in as 13 it locks you out and says your|
00 young

Mobile Ads

7N

v

TTTT

Users
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Outline

« Topic 3: Exploration on the effects of in-app ads
on user experience

dMotivation
JWorkflow of in-app ads exploration
JdEvaluation
dSummary
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Workflow of In-App Ads Exploration

-
App Details
& Reviews

ICrawI
> Google Play

@ Preprocessing
@Phrase Retrieval

®lssue Extraction
@ Sentence Grouping
®lssue Grading

Instrumented
Phone

Performance Issue
Grading
(Step 1)

OMemory
@CPU

Ilnstall

ok

Apps

Correlation Analysis
(Step 3)

\ 4

®Network
@Battery

Performance Cost

Measurement
(Step 2)

63



Correlation Analysis n subject apps

Graded User Concerns Measured Performance Cost

I
I
: 2
! CPU )<--=--( CPU )
User L, |
Reviews Network 4-:--‘---:(Network)

EI Pearson Correlation Computation (PCC)
| 0 Spearman’s Rank Correlation (SRC) |

64



Outline

« Topic 3: Exploration on the effects of in-app ads
on user experience

Motivation
dWorkflow of in-app ads exploration
d Evaluation
dSummary
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Correlation Analysis Result

Cost Type Memory

r-score p-value |r-score p-value

0.132 0.578 |0.166 0.482

PCC
SRC

Network

r-score p-value

0.372  0.105 |0.213 0.366

Battery

66



User-Concerned Ad Issues

B Obstruction

banir ad B Ad Size
adipep)up Ad Timing
15 d ad "
adware Te B Appearing Style /
pop¥p-ad B Ad Content Insight:

| .Obtl'.llsn 3 b

clicKibait P2PS e Choose ad SDKs that can
recommend relevant ads;
Concern Type: Content o AVOid pop_up adS'

)

. 30:second ads
intrusive au

A
) sCrecqtaaption

o=
banner-ads

Concern Level: 0.287

obnoxious ad kil | proporon: 25.6% * Avoid full-screen ads;
30 second ad * Shorten the compulsory video ads.
pop,upjad
irrelevant ads

. LA .
distraction
=ty

|
67



Outline

« Topic 3: Exploration on the effects of in-app ads
on user experience

dMotivation
dWorkflow of in-app ads exploration
dEvaluation
dSummary
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Conclusion of Topic 3

» We provide detailed findings and insights captured from an
extensive analysis on user feedback.

» We carry out the first empirical study to explore correlations
between user concerns and performance costs of ads in practice.

» We make publicly available the source code for cost
measurement and user review analysis.

69



Outline

 Conclusion and future work
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Thesis Contributions

Issue Tracking

Varying A -
YINGApp | Prioritization
Issues ;

User Review
Mining

.,

Anomaly Detection

App Platforms |—>

Issue Distribution

App Performance |—>

In-App Ads Analysis

(AR-Tracker)
Chapter 3

(PAID)
Chapter 4

(IDEA)
Chapter 5

(CrossMiner)
Chapter 6

Chapter 7

71



Conclusion

» We design various frameworks and algorithms for observing
Issues along with versions, across platforms, and for specific app
component.

» We conduct large-scale experiments on verifying the
effectiveness of our frameworks in various applications.

» We develop several tools for developers to use in practice.

72



Future Work (1)

» Automatic user review reply.

Jacob Waters

\
CHO)

(&

™
Auto I}eply

—

> Re—A

ABI Infarm

-

-

The same farmatting
configuration file can
be shared by different
formats and among
different database
configuration files.

[Formats]
full farmat/ohivl AEITFormats. ini
risf farmat/ohivlMarcartic]
bookmark farmat/ohivl/Marcarticl
booknark full format/ohivl/AEIIFornats.
bockmark ful1FT format/ohivl/AEIIFornats. in
bookmarkFT formaty/obiwl/ABIIFormats.in1
ump ORG.oc]c. fmts.obi.Recordiumper
mul i fl format/ohivl AELIFornats.ini
150111 formatsobivl MarcArticleILLFornat.ini
ullnf format/ohivl/AELIFornats.ini
riafnf format/ohivlMarcArticlefornats. ini
nul £1fulInf format/ohivl/AELIFornats. in1
te format/ob1wl/AABIIFormats.in1
1 nkToFul1Text format/ob1wl/AABIIFormats.in1
11st format/ob1wl/ABIIFormats.in1
[Formats]
full = format/obivl /FSMed] ineFormats.ini
brief = format/obiwl/Marchrt wini
o kmark = format/obiwl/MarchrticleFormats.int
bosknarkfull = format/obivl/FSHed] neFarmats.1n1
3 ful = format/oh 1wl /F SMed] ineFormat:
0311 = format/ohivl MarcArticleILLFormat. ind
fulTnf = format/ohivl /FsMad] inaFormats.ing
oriaf = format/ohivl /MarcArticlaFormats.ini
nul £ifL11nf = format/obivl/Fshed] ineFarmats. 01
termlist = format/obiwl/FSMarcRTLFormat.in1
< = ORG.oc]c. fntz.ob1 Recardlumper
Trormats1
full = format/obiwl/PsycFormats. ini
brisf = format/obiwl/MarcArt Lini @
mark = format/obiwl/MarcArticleformats.in7
bocknarkfull = farmat/obivl/MarcArticleFormats.in
A3l = format/oh1vd Lin1
izeill = format/obiwlMarcArticlellLFormat.ini
ful Inf = format/oby: 3
briefnf = formatsobivl/MarchArticleformats.ini
nul £1Ru11nf = formatfobivi/E n1
termlist = formats/obiw: SMarcRTLFormat.ini
clum = DRG.0c]c. it s.ob1 RecordDunper

Knowledge Base

73



Future Work (2)

> Review-based code localization.

Raw Log Messages

1

2

1

£

2008-11-11 03:40:58 BLOCK* NameSystem.allocateBlock: /user froot/rancieta/
temparary/_task_200811101024_0010_m_000011_0/part
00011.blk_904791815409399662

2008-11-11 03:40:59 Receiving block blk 904791815409399662 src: /
10.251.43,210:55 /00 dest: /10.251.43 210:50010

2008-11-11 03:41:01 Receiving block blk_904 7918154039986 src: /
10.250.18.114:52231 dest: /10.250.18.1T4:50010

2008-11-11 03:41:48 PacketResponder 0 for block blk_804791815409399662
terminating

2008-11-11 03:41:48 Received block blk_904791815409399662 of size 67108864
from /10.250.18.114

2008-11-11 03:41:48 PacketResponder 1 for black blk_304791815409399662
terminating

Raw Logs

Raw Reviews

—

Log Parsing

—

Log Sequence Ranking

Log Events

Strutured Logs

Eventl
Event2
Event3
Eventd
Event5

Event6

BLOCK* NameSystem.allocateBlock: *
Receiving block * src: * dest: *

PacketResponder * for block * terminating

Received block * of size * from *

BLOCK* NameSystem.addStoredBlock:
blockMap updated: * is added to * size *

Verification succeeded for *

VRNV E WN R

[
o

blk_904791815409399662
blk_904791815409399662
blk_904791815409399662
blk_904791815409399662
blk_904791815409399662
blk_904791815409399662
blk_904791815409399662
blk_904791815409399662
blk_904791815409399662
blk_904791815409399662

Eventl
Event2
Event2
Event3
Event4
Event3
Event4
Event5
Event5
Eventé

Supervised Training

Log Sequence Embedding

Preprocessing

Log Identifier

Code

Issue Embedding

App Issue Detection
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