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From Wikipedia, the free encyclopedia Coordinates: (g 46°51'06”N 121°45'37"W @

For other uses, see Mount Rainier (disambiguation).

Mount Rainier(@ (/rernior/ ray-NEER), also known as Tahoma, is a large, active

Mount Rainier
Tahoma, taquba?

stratovolcano in the Cascade Range of the Pacific Northwest in the United States.
The mountain is located in Mount Rainier National Park about 59 miles (95 km)
south-southeast of Seattle.[''] At 14,410 feet!®! (4,390 m) it is the highest mountain
in the U.S. state of Washington, the most topographically prominent mountain in
the contiguous United States,[®! and the tallest in the Cascade Volcanic Arc.

Due to its high probability of an eruption in the near future and proximity to a major
urban area, Mount Rainier is considered one of the most dangerous volcanoes in
the world, and it is on the Decade Volcano list.' The large amount of glacial ice

means that Mount Rainier could produce massive lahars that could threaten the Mount Rainier's northwestern slope viewed aerially

entire Puyallup River valley and other river valleys draining Mount Rainier, just before sunset on September 6, 2020

including the Carbon, White, Nisqually, and Cowlitz (above Riffe Lake).[‘5] Highest point
According to the United States Geological Survey's 2008 report, "about 80,000 Elevation 14,410 feet (4,390 m) (1956)! 2]
people and their homes are at risk in Mount Rainier's lahar-hazard zones."[6] Prominence 13,210 ft (4,030 m)®!
Isolation 731 mi (1,176 km)!#!
Between 1950 and 2018, 439,460 people climbed Mount Rainier.['71(1¢] o )
Listing World most prominent peaks 21st

Approximately 84 people died in mountaineering accidents on Mount Rainier from North America prominent peaks
1947 to 2018.17] 4th

North America isolated peaks 7th
U.S. highest major peaks 17th
U.S. state high point 4th

Decade Volcano

(@ 46°5106"N 121°45'37"WISI4]
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Planning my trip to Seattle ...

Geothermal heat from the volcano keeps areas of both crater rims free of snow
and ice, and has formed the world's largest volcanic glacier cave network within
the ice-filled craters,[37)lwith nearly 2 mi (3.2 km) of passages.3f|A small crater

38. A Sandi Doughton (October 25, 2007). "Exploring Rainier's summit steam caves" (2. The News Tribune. Archived
from the original ' on September 5, 2012. Retrieved October 3, 2010.
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Oops...

Unfortunately, we are unable to locate the page you requested. Please check the web
address you entered and try again.
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Geothermal heat from the volcano keeps areas of both crater rims free of snow
and ice, and has formed the world's largest volcanic glacier cave network within
the ice-filled craters,[3”! with nearly 2 mi (3.2 km) of passages.!*! A small crater

38. A Sandi Doughton (October 25, 2007).]"Exploring Rainier's summit steam caves" 2'| The News Tribune.
from the original ' on September 5, 2012. Retrieved October 3, 2010.
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Archived copies are not always good

3. A2 b ¢ Bisharat, Andrew (October 3, 2018)| "Navigating Mount Rainier's deadly ice caves for science"[Z..

National Geographic] Archived (2! l‘rom the original on February 5, 2024. Retrieved October 16, 2024.

venture/article/mount-r: e=c danger-discovery

James Frystak, member of the Mount Rainier Fumarole Cave Expedition team, stands in the main passage of
an ice cave in the mountain. [

James Frystak, member of the Mount Rainier Fumarole Cave Expedition team, stands in the
main passage of an ice cave in the mountain.
PHOTOGRAPH BY FRANCOIS XAVIER DERUYDTS, NATIONAL GEOGRAPHIC

PHOTOGRAPH BY FRANCOIS XAVIER DERUYDTS, NATIONAL GEOGRAPHIC

ADVENTURE

ADVENTURE

Navigating Mount Rainier's deadly ice
caves for science Navigating Mount Rainier's deadly
This team crossed invisible lakes of noxious gas to map the mountain's mysterious caves and ice caves for science

search for clues to life on Mars.




Web archives capture and serve snapshots of webpages
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Web archives capture and serve snapshots of webpages
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Need to rewrite crawled resources before serving them
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Need to rewrite crawled resources before serving them
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Need to rewrite crawled resources before serving them
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Incorrect JS rewrites lead to missing page content

Live web page Archived copy

Search

& Uncaught TypeError: Failed to execute 'isSameNode®' on 'Node': parameter 1 is not jquery-3.7.1.js:3805

of type 'Node’.

at r (js_DoHMsVynzFkHMoJVT..vEJj_Ui4.js:25:3073)

at Object.forEach (js_DoHMsVynzFkHMoJVT..vEJj_Ui4.js:25:2523)

at Object.attach (js_DoHMsVynzFkHMoJVT..vEJj_Ui4.js:25:3489)

at Object.<anonymous> (js_GOikDsJOX04Aww72M..RdkLOX1Do.js:569:12)
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Incorrect JS rewrites break page functionality

Live web page
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Incorrect JS rewrites break page functionality

Live web page Archived copy

Il1A COMMONWEALTH UNIVERSITY

‘ U = FULL MENU PROGRAMS ADMISSIONS WHY VCU?

Facts and ranking

IlIA COMMONWEALTH UNIVERSITY

,cu = FULL MENU PROGRAMS ADMISSIONS WHY VCU?

No dropdown on hover §

nd rank Facts and rankings > Facts and rank

Mission and history >

PROGRAMS >

Undergraduate >
Facts anc

Graduate

Colleges and schools

Online learning “

Unlike any oth¢

VCU is a community of mo|
story and attitude — that is

inui ; Leadership &
Continuing education [ p

BMitude — that ig

& Uncaught ReferenceError: Logger is not defined facts-and-rankings/:4486
at new navFullMenu (facts-and-rankings/:4486:23)
at facts-and-rankings/:4890:13




Fidelity violation detection and diagnosis
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FidEx (Fidelity violation Exposer)
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FidEx (Fidelity violation Exposer)

l

Pinpointing —> 4. Problematic

rewrites

16



Runtime errors # Fidelity violations

Syntax errors for unused libraries

@ Uncaught SyntaxError: Unexpected token "<’ (at
lightbox-plus-jquery.min.js:1:1)

lightbox-plus-jquery.min.js:1

Thrown exceptions on analytical scripts

@ v Uncaught TypeError: Illegal invocation gdprscript.js?buildTime=1732220787:20
at HTMLDocument.get (gdprscript.js?buildT..=1732220787:20:5065)

at Wombat.defaultProxyGet (wombat.js:1351:23)
at Object.get (wombat.js:5046:27)

at

getCookie (otSDKStub.js:15:13627)

at
at
at
at
at

“h -h -h -h -h -h

readCookieParam (otSDKStub.js:15:13264)

validateIABGDPRApplied (otSDKStub.js:15:12918)

initializeIABData (otSDKStub.js:15:12517)

ensureHtmlGroupDatalnitialised (otSDKStub.js:15:11891)
initConsentSDK (otSDKStub.js:15:7001)

at new f (otSDKStub.js:15:22528)

get
Wombat.defaultProxyGet
get

f.getCookie
f.readCookieParam
f.validateIABGDPRApplied
f.initializeIABData

@ gdprscript.js?buildTime=1732220787:20
@ wombat.js:1351

@ wombat.js:5046

@ otSDKStub.js:15

@ otSDKStub.js:15

@ otSDKStub.js:15

@ otSDKStub.js:15

17



Fidelity violations # Runtime errors

About  Store

Semantic errors, no error messages

Can't seem to load the app launcher right
ow. Try again or go to the Google Products
page

Fail to load

v @
Google Search I'm Feeling Lucky
s [0 Elements Console  Sources Network  Performance Memory  Application  Security » Q019 & : X
D@ tpvy @ Y -404 Q@ Erorsonly v No Issues o]
>
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FidEx (Fidelity violation Exposer)
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Screenshots can differ across multiple loads of a page

n

Watch Listen LiveTv Q [signin |

I I I N Bl Massachusetts

I I Institute of
Technology

Father’s Day gifts | Audio: Axe Files

“It's one more step in the healing process for me Explore websites, people, and locations
and my family. My son still goes to school there,

and he has to walk past that building where his

sister died."

Q What are you looking for?

Top resources for

_ prospective students _ current students
_ faculty & staff _ alumni
_ parents & families _ all resources

Featured topic

Sara Sidner returns to CNN after
double mastectomy

_ climate change 2
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Critical rendering path in web browsers

1.Fetch | 2.Build | 3.Layout 4. Paint
| |
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Screenshot captures (constantly changing) visual output

1.Fetch | 2. Build

3. Layout 4. Paint

Screenshot

—>[ HTML }—i—»{ DOM
| A

: Capturel
: Write
[ Network ]——P[ JavaScript}

Paint }

—P[ Layout
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Layout and JS writes better represent a page

1.Fetch | 2.Build | 3.Layout 4. Paint
| |

Screenshot

L
=
<
—
> O
<

Capturel
Paint }

[ Network ]——P[ JavaScript}
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Fidelity violation detection - match layout tree

Watch Listen LiveTv Q Sign in | d IV. header I I I e mgtslts:tcehgfsetts
I I Technology
h' | Father's Day gifts | Audio: Axe Files d V. | N kS
video
"It's one more step in the healing process for me Explore websites, people, and locations
and my family. My son still goes to school there,
and he has to walk past that building where his
sister died."
it = dx : 2
4 Q' What e you ooking for
Watch the latest CNN Headlines div.news
Top resources for
|mg _ prospective students _ current students
_ faculty & staff _ alumni
_ parents & families _ all resources
7:16 i . :
,,, - ft = Featured topic
ra Sidner returns to after H
double mastectomy div.news — climate change 7

Layout tree unchanged 24



% (anonymous)  main.js?siolrj:

Fidelity violation detection - match JS writes

Watch Listen LiveTv Q| sign in |

n’ | Father's Day gifts | Audio: Axe Files

"It's one more step in the healin% process for me
and my family. My son still goes to school there,
and he has to walk past that building where his
sister died."

Sara Sidner returns to CNN after
double mastectomy

n main.js?siolrj:1

value main
I I I N Bl Massachusetts value

II Institute of :
Technology value main.js?siolrj:1

(@anonymous)  main.js?siolrj:1
setinterval
(anonymous)  main.js?siolrj:1
Explore websites, people, and locations setTimeout

<span>
{text}
</span>

(anonymous)  main.js?siolrj:1

Q What are you looking for? setTimeout
value main.js?siolrj:1

t main.js?siolrj:1

L S

for (var n = function(e) {
setTimeout (function() {
t.inputPlaceholder.textContent = t.searchTerm.substr(0, e)
}, t.attractLoopTypeRate * e)
}, r=1; r < this.searchTerm.length + 1; r += 1)

n(r)
Featured topic send main.js?siolrj:1
_ climate change 2 ajax

Associated {JS writes} unchanged 25



Evaluation

e 80K pages

o Sample from top 1 million sites, 5 pages per site

e Detection baselines

o Match screenshot (Browsertrix's QA)

o If archive has extra errors (More Errors)

e Diagnosis baseline

o Pinpoint extra errors in archived copy

26



FidEx improves accuracy of detecting fidelity violations

0.8
0.7

0.6

%archived 05
pages 0.4
0.3
0.2

15%
0.1

Positive rate

0.8
0.7

0.6

% archived 05
pages detected aa

with low fidelity
0.3
0.2
N
\§\\ 0.1
p.

False positive rate

58%
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Long-tail exists, but common errors dominate
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Long-tail exists, but common errors dominate

1
Cumulative ' Long tail for the errors
fraction 0.6 >
of pPpages o4 Fixing most common 4 errors
resolves >60% of the pages

0.2

0 Y
1 10 100

Number of groups of pages with the same error




Research — Impact

e Developed fixes in pywb for 4 most common errors
o ~64% of target pages fully fixed

o No new page is broken

e Reduced %fidelity violations from 15% to 9%

30



Summary

e Replay on archived copies needs to rewrite JS

e Erroneous rewrites lead to fidelity violations

e \We design and implement FidEX

o Automatically detects fidelity violations accurately

o Pinpoints erroneous rewrites for developers to fix

31



Thank you!

https://github.com/USC-NSL/FidEx




