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Executive summary
high level

We conducted a two-day penetration test on the product "Avo", which is a Ruby / Ruby
on Rails gem for building administrative interfaces. Since greenhats uses this software
for some production environments, it is enforced by internal policy to perform a small
pentest / whitebox code audit to identify obvious potential risks. This approach differs
from a comprehensive penetration test, which for this type and size of application
should be scheduled for at least two weeks.

Although such reports contain sensitive data and most of the time will be for private
access only, this report as well as the pentest itself will be part of the public community
contribution from greenhats to the incredible Avo project, so it will be publicly
accessible. Due to the critical impact on the security of Avo users, we will release any
findings after we have confirmed that they have been fixed in all of Avo's latest release
channels and all users are notified that they must update to be secure.

The entire code base of the product in version 3.0.0.pre12 was audited using both
automated and manual techniques. In addition, the authentication and authorization
parts were manually audited. Ruby on Rails itself contains many best practices for
security implementations and greatly reduces the risk and potential of common
vulnerabilities. In particular, the use of standard active record functions and an external,
well-known gem for all search operations makes it more difficult to find typical
vulnerabilities.

We discovered a bug in the displaying functionality of html-based content that could
lead to hijacking of visitors' or other administrators' browsers. We also discovered a
potentially critical security issue in the handling of polymorphic resources. Due to time
constraints, we do not provide full exploitation of any of these findings. We believe that
applying security mitigations even for potential vulnerabilities should be the main goal
of any white box code audit, rather than spending too much time developing a full
exploit. While this may be helpful in considering the risk of the specific findings, it is not
the main objective of this particular test.

We hope that this small contribution will help to use Avo in a safer way and motivate
more security researchers to take a closer look at the application. With that said, let's
get into some more technical details.
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Stored XSS (Cross Site Scripting)
(CVE-2023-34103)

critical

Description

During the analysis of the web application, a rendered field was discovered that did not
filter JS / HTML tags in a safe way and can be abused to execute js code on a client
side. The trix field' uses the trix editor? in the backend to edit rich text data which
basically operates with html tags. To display the stored data in a rendered view, the
HasHTMLAttributes concern is used. This can be exploited by an attacker to store
javascript code in any trix field by intercepting the request and modifying the post data,
as the trix editor does not allow adding custom html or js tags on the frontend.

Proof of exploitation

Reguest Response
Raw  Hex M = Pretty Raw  Hex  Render

Content-Disposition: form-data; names-postname] HTTP/2 382 Found

hy | The Essential Guide for Beginners
(3

“postibody]”

<scripts
function Alert(el{
alertie. target.innerText};

aquot: :h r P
422dbb15 ebd? 2affach B dthkauot ta-t

Adding javascript in the post request which is used when editing a "post"” resource
(body is declared as a trix field)

! https://docs.avohg.io/3.0/fields/trix.html
2 https://trix-editor.org/
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Avo Q Sea Avo HQ - Source cof

it} DASHBOARDS Home > Posts » Smoke Bomb Photography | The Essenti

) Smoke Bomb Photography | The
1 RESOURCES
D 48
Projects MAME Smoke Bomb Photography | The Essential Guide for Beginners
Teams
Reviews BODY Smoke bomb photography has been a big trend in 2019, and it's not going away any time soon.
Photographers are using smoke to create atmosphere or add a quick pop of color in portrait, landscape,
and abstract photography. When used safely, smoke bombs are a fast, easy, and impressive way to
Users elevate your photos,
To add this technique to your repertoire, here's a quick guide to finding the right smoke bomb, planning
People the perfect shot, and snapping it safely and efficiently.

Spouses Finding the right smoke bombs™'
- | XSS5 EXAMFLE
it at there are many different types of smoke bombs. Some come in a can, others in stick

Courses or grenade form. Each type and brand will work differently, so lock at the features of each before you

Course links buy:
Burn time

Successful execution of JS code on live demo environment

Rating

Unlike non-persistent XSS, persistent XSS does not require a social engineering phase.
Victims of this attack do not need to be tricked into clicking a link or something like
that. However, by exploiting such a vulnerability on this particular target, attackers may
be able to gain access to accounts that require special protection, such as
administrators of the web service, which is what Avo is primarily

intended to be used for.

Recommendation

The content of a field that contains html code should be sanitized using the according
rails helper which uses a whitelist of known-safe tags and attributes. Also this security
consideration should be applied to the “as_html”® attribute as well because it may
contain user controlled input as well.

https://api.rubvonrails.org/classes/ActionView/Helpers/SanitizeHelper.html

3 https://docs.avohq.io/3.0/fields/text.ntml#as_html


https://api.rubyonrails.org/classes/ActionView/Helpers/SanitizeHelper.html
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Possible unsafe reflection / partial
DoS (CVE-2023-34102)

critical

Description

After reviewing the polymorphic field* implementation and performing some black box
approaches, we identified a potential security issue related to the use of
safe_constantize / constantize®. This Rails functionality is capable of searching for
classes within the Rails context and returning the class for further use. Because Avo
does not validate user input when updating or creating a new polymorphic resource, it
is possible to create database entries with completely different or invalid class names
than the preselected ones. Avo assumes that the class specified by the user request is
a valid one and attempts to work with it, which may result in dangerous behavior and
code execution.

Proof of exploitation

New

Create new review
Deme resource to illustrate searchable belongs_to associations. Visit a team and create a review for it. o ! m

In the test scenario we choose the demo app and the review resource which has a
polymorphic reviewable field.

4 https://docs.avohq.io/2.0/associations/belongs_to.html#polymorphic-belongs-to
® https://apidock.com/rails/v5.2.3/ActiveSupport/Inflector/constantize
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Request
Raw  Hex
WeBK1EFormioundary0ds41npy1GanTkED
Content-Disposition: form-data; name="review(user_id]*

50

-Mebiti tFormloundaxy0dsd 1npyGanTheo
Content-Disposition: form-data; name="review|reviewsble type]”

] ~WebkitFormBoundaryDds41npy1GnnTkEO
41 Content.Disposition: form.data; name="review|reviewsble_id]®

43 Tilapia
24 ---- - -WEbE i TFOrMBOUNGAYyDAS41npyY1GANTKED
15 Content-Disposition: form-data; name="rveview|reviewshle_id]®

CR. Webi i tFormBoundary0ds41npwlGan7kBD
29 Content-Disposition: form-data; name="button”

52 |wwunedl WebkitFormBoundary0dsdinpy1GnnTkeo- -

greenhats’

Response
B W = pretty Raw  Hex  Render

1 WTTP/2 500 Internal Server ETTor
SATVET: nginx
Date: Man, 2§ Nay 2823 13:08:33 GHT

4 Content-Type: text/html; charset=UTF-8
Content-Length: 1635
X-Request-Td: edebledd-ccec-426a-be17-28557ar e fddd
X-Runtime: 8. 210858

STTicT-TIANSpOrT-Security: max-age=1572488@; includesut

? <|DOCTYPE html>

1 <ntml>
<heads
<titles
We're sorry, but something went wrong (580)
<ititles
<meta name="viewport” content="width-device-width,!
<stylex

.13ils-default-error-page{
background-calor: #EFEFEF
color: #2E2F30;
text-align:center;
font-family:arial, sans-serif;
nargin:e;

1

vaila-dafaul t-arrar-nasediv.dialasl

Intercepting the request and switching the review[reviewable_type] from “Fish” to “File”
which is a real class inside Rails

We're sorry, but something went wrong.

If you are the application owner check the logs for more information.

Corrupting the database with unusable classes will cause a crash at the application
while viewing the new record or the index view (partial DoS)

Request

Raw  Hex

POST /favo/Tesources/Teviews /34 HTTP/2
2 Host: maim demo . con
Cookie: _gid=GAl.2 9713604
yA4ET6L1CmZERM 2R INZF 1
JTSRIFEFLKT: ORIFG
1y JHKVmERZBoSYFSTO0ATRueH 1 c TRIE;
WuhHxNeYHF f 27604 Jwj Sx1 - - ryNka Y3Ug L
GAL. 2. 1436959 16A5264882; _gat_gtag UA_1T4545889 2=
+ Content-Length: 14
Sec-Ch-ua ‘Not:A-Brand” ;v="99", “Chrosius” v="112
Accept: text/und.turho-stream.htsl, text/html, application/shtmlexsl
Content-Type: application/x-www-fors-urlencoded; charset=uTF-8

K-C5xf-Token: MeHeohrySopkyikyvq28NaNE 2 runToe datiel? Lay2 ughep1F_LOSVsCOUNIS LSV INTLO] THEFOCTyZEPAGA

Sec-Ch-Ua-Hobile:
User-Agent: Mozillass.@ (Windows NT 10.8; Win4; x64) AppleWobiit/537.35 (KHTML,
Sec-Ch-Ua-Platfore: ~Linux”
arigin: https:/imain.svodeso.com
Sec-Fetch-Site: same-or

+ Suc-Fetch-Mode: cors

5 Sec-Fetch-Dest: empty
Referer: https://main.avodemo.com/ave/resources/Teviews /33
Aceept-Encoding: geip, deflate
ACCRpE-Language: de-DE.deiq=8.5,6n-US1q=0.8 en:q=.7

_method=delete

Manual delete the corrupted resource

Bretty  Rew  Hex  Rend

1z | JUEVESIKUZ SXIFGaPYvALaDUEVD Y | 2LG3EBqwx ] CwdNFUKS T aHy SuouSaBaKdEY fatn2 7l
kPl - - kySHHSd0RiHIM2EXIFIF 11Cs60%I0NID: _ga_SBSEHNEWEI=GS

like Gecka) Chrowe/112.8.5615.58 Safari/537.36

Response

1 HTTR/2 382 Found
2 Server: nginx
Date: Mon, 29 May 2023 13:38:48 GMT
1 Con Type: teat 1, charset=utf-8
X-Frame-0ptions: SAMEORIGIN
& X-¥ss-Pratection: 8
ntent-Type-Options: nosniff
-Download-Options: nocpen
¥-Permitted-Crass-Demain-Policies: mane
2 Retorrer-Policy: strict-origin-whan-cross-arigin
1 Location: https://main. avodems.com/avo/Tesources /Teviews
2 Cache-Contral: no-cache
Set-Cookie: _avodensT_session-
THIOR2FgVPAk4 X2 IR0 VIRt 4BANZESEST gk 2BGTL AL 1ODLERFHP P
NP SDRIFRITanehB Y TgL a4nK3L 201Kz

enHgth
B4

AVBEMBRT TOuAR

XZFbaRENHR 1M

2 2 L28RL

R2BYAFBEDTMAE YL TINZK SUDH S 2UeR
AQFEIDRID; path=/; Htpinly: SameSite=Li

5bE3d-01h]-4680-a1al - B00EnBL ] Tedd

19

6 Strict-Transport-Security: max-age=1

e fREmSCChaMd2pUduBESTI00
IvaRP

724809; includesubdonains

<htalx
<bedys
You are being <a href="https://main.avodeno. confavo/ Tesoutces/Teviews™s
o] pa b

<fbaty>

< itmls

in order to recover the applications functionality
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Of course it is possible to use other class names or namespaces. The local
development environment displays the backend error message when Vvisiting a
corrupted record. Avo is trying to apply a scope to this class that does not exist.

Specifying an invalid class name in the parameter will cause the application to crash
again while trying constanize the provided string

Rating

The final exploitation of this vulnerability requires more time than is provided in this
assessment, but initial testing of the post request shows the potential critical risk. The
classes could be instantiated at any point in the code and this could also lead to code
execution.

Recommendation

Avo should be configured to never trust user-supplied input, especially when defining
classes for records. In this particular case, Avo can evaluate the options list given for
the polymorphic field and only allow strings from that list. With this white-list approach,
an attacker cannot supply unintended classes.
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Code smell
low

Description

While reviewing the source code of the target application, some non-best practices /
potential security issues were identified that should be addressed to avoid introducing
new vulnerabilities.

app/components/avo/field_wrapper_component.html.erb
r params [ ] .present?

app/components/avo/index/field_wrapper_component.html.erb
1T params [ ] .present?

Rating & Recommendation

Even if there is no impact, the use of user-controlled input to switch to debugging
features can introduce unexpected vulnerabilities.



