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HYPERVISOR PRINTER EMULATION FOR ure the emulated printer according to the printer type , printer 
VIRTUAL MACHINES mechanism type , and output type . 

The VMM , in one embodiment , also provides a virtual 
TECHNICAL FIELD communication channel over which a guest operating sys 

5 tem may identify and communicate with the emulated 
The embodiments of the disclosure relate generally to printer . The guest operating system installs a printer driver printer . The guest operating system installs a p 

virtual machine systems and , more specifically , relate to a corresponding to the emulated printer , prints an object to the 
mechanism for hypervisor printer emulation for virtual emulated printer via the virtual communication channel , and 
machines . the VMM creates a print image of the object before com 

10 municating the print image with a target destination . 
BACKGROUND In the following description , numerous details are set 

forth . It will be apparent , however , to one skilled in the art , 
In computer science , a virtual machine ( VM ) is a portion that the present invention may be practiced without these 

of software that , when executed on appropriate hardware , specific details . In some instances , well - known structures 
creates an environment allowing the virtualization of an 15 and devices are shown in block diagram form , rather than in 
actual physical computer system . Each VM may function as detail , in order to avoid obscuring the present invention . 
a self - contained platform , running its own operating system Some portions of the detailed descriptions which follow 
( OS ) and software applications ( processes ) . Typically , a are presented in terms of algorithms and symbolic repre 
virtual machine monitor ( VMM ) manages allocation and sentations of operations on data bits within a computer 
virtualization of computer resources and performs context 20 memory . These algorithmic descriptions and representations 
switching , as may be necessary , to cycle between various are the means used by those skilled in the data processing 
VMs . arts to most effectively convey the substance of their work 

A host machine ( e . g . , computer or server ) is typically to others skilled in the art . An algorithm is here , and 
enabled to simultaneously run multiple VMs , where each generally , conceived to be a self - consistent sequence of steps 
VM may be used by a remote client . The host machine 25 leading to a desired result . The steps are those requiring 
allocates a certain amount of the host ' s resources to each of physical manipulations of physical quantities . Usually , 
the VMs . Each VM is then able to use the allocated though not necessarily , these quantities take the form of 
resources to execute applications , including operating sys electrical or magnetic signals capable of being stored , trans 
tems known as guest operating systems . The VMM virtu ferred , combined , compared , and otherwise manipulated . It 
alizes the underlying hardware of the host machine or 30 has proven convenient at times , principally for reasons of 
emulates hardware devices , making the use of the VM common usage , to refer to these signals as bits , values , 
transparent to the guest operating system or the remote client elements , symbols , characters , terms , numbers , or the like . 
that uses the VM . However , I / O with directly connected It should be borne in mind , however , that all of these and 
devices , such as printers , may be problematic due to the similar terms are to be associated with the appropriate 
number of virtual machines on a host , or due to restricted 35 physical quantities and are merely convenient labels applied 
print privileges afforded to the virtual machine . to these quantities . Unless specifically stated otherwise , as 

apparent from the following discussion , it is appreciated that 
BRIEF DESCRIPTION OF THE DRAWINGS throughout the description , discussions utilizing terms such 

as “ establishing ” , “ identifying ” , “ providing ” , “ storing ” , 
Embodiments of the present disclosure are illustrated by 40 “ retrieving ” , “ communicating " , or the like , refer to the 

way of example , and not by way of limitation , and can be action and processes of a computer system , or similar 
more fully understood with reference to the following electronic computing device , that manipulates and trans 
detailed description when considered in connection with the forms data represented as physical ( electronic ) quantities 
figures in which : within the computer system ' s registers and memories into 

FIG . 1 illustrates one embodiment of a VM host server 45 other data similarly represented as physical quantities within 
device , which employs a virtual - machine monitor ( VMM ) to the computer system memories or registers or other such 
perform printer emulation under embodiments of the present information storage , transmission or display devices . 
invention ; The present invention also relates to an apparatus for 

FIG . 2 illustrates a block diagram of the VMM usable performing the operations herein . This apparatus may be 
under embodiments of the present invention ; 50 specially constructed for the required purposes , or it may 

FIG . 3 illustrates a flow diagram of a method for detecting comprise a general purpose computer selectively activated 
and using an emulated printer under embodiments of the or reconfigured by a computer program stored in the com 
present invention ; puter . Such a computer program may be stored in a computer 

FIG . 4 illustrates a flow diagram of a method for config - readable storage medium , such as , but not limited to , any 
uring an emulated printer under embodiments of the present 55 type of disk including floppy disks , optical disks , CD 
invention ; and ROMs , and magnetic - optical disks , read - only memories 

FIG . 5 is a diagram of one embodiment of a computer ( ROMs ) , random access memories ( RAMs ) , EPROMs , 
system for facilitating the execution of emulated printing EEPROMs , magnetic or optical cards , or any type of media 
under embodiments of the present invention . suitable for storing electronic instructions , each coupled to 

60 a computer system bus . 
DETAILED DESCRIPTION The present invention may be provided as a computer 

program product , or software , that may include a machine 
Described herein are methods and systems for emulating readable medium having stored thereon instructions , which 

a physical printer in a hypervisor or virtual machine man - may be used to program a computer system ( or other 
ager . Embodiments of the present disclosure provide a 65 electronic devices ) to perform a process according to the 
virtual machine manager ( VMM ) configured to receive a present invention . A machine - readable medium includes any 
printer mechanism type , receive an output type , and config - mechanism for storing or transmitting information in a form 
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readable by a machine ( e . g . , a computer ) . For example , a example , the emulated devices 126 may include emulated 
machine - readable ( e . g . , computer - readable ) medium processors , memory , and a disk . The VMM 112 , in one 
includes a machine ( e . g . , a computer ) readable storage embodiment , is configured to translate requests from the 
medium such as a read only memory ( “ ROM ” ) , random VMs 102 , 114 to emulated devices 126 into requests to the 
access memory ( “ RAM ” ) , magnetic disk storage media , 5 base hardware platform 116 via the drivers 124 . 
optical storage media , flash memory devices , etc . In one embodiment , the VMM 112 is configured to 
Reference in the description to " one embodiment ” or “ an emulate a device that is not physically present in the base 

embodiment ” means that a particular feature , structure , or hardware platform 116 , such as a printer 128 . The VMM 112 characteristic described in connection with the embodiment is configured to present the printer 128 to the VMs 102 , 114 is included in at least one embodiment of the invention . The 10 as if the printer 128 were physically coupled with a com phrase “ in one embodiment " located in various places in this munication bus of the VM 102 , 114 . One example of a description does not necessarily refer to the same embodi virtual communication bus is a virtual USB connection . In ment . Like reference numbers signify like elements through 
out the description of the figures . another embodiment , the VMM 112 is configured to emulate 

FIG . 1 illustrates one embodiment of a VM host server 15 other printer communication busses including , but not lim 
device 100 , which employs a virtual - machine monitor ited to , RS - 232 , EIA - 422 , parallel , a hypervisor - specific bus , 
( VMM ) 112 to perform printer emulation . In one embodi - and FireWireTM . As such , the guest operating systems 104 , 
ment , the host server device 100 includes a base platform 106 may detect the printer 128 and automatically install a 
hardware 116 comprising a computing platform , which may printer driver 108 for communicating with the printer 128 . 
be capable , for example , of executing an operating system 20 The emulated printer 128 is a software representation of 
( OS ) or a virtual - machine monitor ( VMM ) , such as VMM a particular variant of a printer , or alternatively , a generic PS 
112 . In some embodiments , the base hardware platform 116 or PCL printer . For example , the VMM 112 may be config 
may include a processor 118 , a memory device 120 , a disk ured to provide an emulated printer 128 of the well - known 
122 , network devices , drivers , and so on . Hewlett Packard LaserJet 4000 . Alternatively , the VMM 112 

The VMM monitor 112 enables the implementation of 25 is configured to present the printer 128 as a generic printer 
virtual machines ( VM ) 102 , 114 . The VMs 102 , 114 include coupled with a virtual USB bus attached with the VMs 102 . 
operating systems 104 , 106 ( referred to as a guest operating 114 . As is known to those of skill in the art , many operating 
system ) and execute application programs 108 , 110 . The systems are pre - configured with printer drivers for many 
host server device 100 allocates a certain amount of its printers so that a user need only connect a printer to the 
resources to each of the virtual machines 102 , 113 , and 30 operating system and have the printer configured automati multiplexes the underlying hardware platform among the 
virtual machines 102 , 114 . Each virtual machine 102 , 114 is cally . Using a popular printer or a generic printer ensures 
then able to use the allocated resources to execute its guest that the guest operating system is pre - configured with the 

proper driver without needing any configuration by the user . operating system and applications . 
The VMM 112 emulates the underlying hardware of the 35 As such , the guest OS 104 , 106 will see either a generic 

host server device 100 , making the use of the virtual printer capable of handling generic printer commands , or 
machine transparent to the guest operating systems 104 . 106 will see a real printer ( e . g . , a specific model from a specific 
and the user of the VMs 102 , 114 . The host server device 100 company ) with the device emulation written according to the 
may manage ( e . g . , create / remove virtual machines , shut real printer ' s specification . The emulated printer 128 is 
down virtual machines ) , monitor ( e . g . , monitor system 40 configured to save as a file any print job sent from the guest 
resources used by hosts and / or virtual machines ) , configure operating systems 104 , 106 . In one embodiment , the printer 
( e . g . , change hardware , software and / or guest operating 128 is configured to print to PDF any received print job and 
systems on virtual machines ) , and / or control the virtual communicate the PDF with a target destination . For 
machines 102 , 114 . example , the printer 128 may be configured to email the 

The VMM 112 manages access to the physical devices 45 PDF to a recipient or store the PDF on a storage device that 
from the VMs 102 , 114 by translating calls to emulated may or may not be accessible to the VMs 102 , 114 . The 
devices 126 into calls to the physical devices . As such , a target destination , in one embodiment , includes , but is not 
single physical device may be shared among multiple virtual limited to , a network storage device , a local storage device , 
machines or guest operating systems 104 , 106 . The VMM a communication device ( e . g . , fax machine ) , email server , or 
112 may also be referred to as a hypervisor , a kernel - based 50 a physically connected local or network printer . 
hypervisor ( e . g . , Kernel - based VM ( KVM ) ) , or a host OS . In another embodiment , any print job the guest operating 

The VMM 112 shares the physical devices ( e . g . , processor systems 104 , 106 sends can be saved on the host server 
118 , memory 120 , disk 122 , etc . ) of the base hardware device 100 as PDF files , or other file types . This allows for , 
platform 116 with the VMs 102 , 114 by either emulating a beneficially , the testing of printing services in the guest 
physical device , or allowing direct access to a physical 55 operating systems , testing of print drivers , and enhanced 
device . The VMM 112 , in one embodiment , is configured print privileges due to security considerations . 
with drivers 124 for allowing the VMM 112 to communicate FIG . 2 illustrates a block diagram of the VMM 112 usable 
with the physical devices of the base hardware platform 116 . under embodiments of the present invention . The VMM 112 , 
The drivers 124 communicate with the physical devices as described above , is configured to provide emulated 
through a computer bus or other communication subsystem 60 devices 126 including the emulated printer 128 . The user 
coupled with the base hardware platform 116 . The drivers input may be received directly from a user through the user 
124 may invoke routines in the application or operating interface 202 , or alternatively , the user input 202 may 
system that initiated the call to the base hardware platform determine the user preferences via an initiation or configu 
116 . ration file . The user interface 202 , as one of skill in the art 

The VMM 112 , in one embodiment , includes emulated 65 will recognize , may be a command line interface or a 
devices 126 that may or may not be associated with the graphical user interface implemented in conjunction with the 
physical devices of the base hardware platform 116 . For VMM 112 . The VMM 112 also emulates a communication 
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bus that is usable by the VM of FIG . 1 . The communication logic identifies a generic printer capable of receiving generic 
bus enables print jobs to be sent from the guest operating printing commands . Examples include , but are not limited 
system 104 , 106 . to , generic USB or LPT printers . 

In one embodiment , the VMM 112 is configured with a At block 306 the processing logic passes a print job to the 
user interface for receiving user preferences related to the 5 print driver which communicates over the virtual commu 
emulated printer 128 . Examples of user preferences include , nication bus with the emulated printer . As described previ 
but are not limited to , the type of printer to be emulated , the ously , examples of virtual communication busses include , 
print mechanism to be implemented , and the output type of but are not limited to , USB , parallel , Ethernet , FireWire , etc . 
the printer 128 . The processing logic then , at block 308 , communicates 

The user interface 202 is configured to receive input 10 the print job with the emulated printer 128 of the VMM 112 . 
regarding the type of printer to be emulated . In one embodi - At block 310 the processing logic creates a print image 310 . 
ment , the type of printer to be emulated is a manufacturer - In one embodiment , the processing logic creates a print 
specific printer . Examples include printers in the HP Laser - image by converting the print job into a file such as a PDF 
Jet series , or any other specific printer . In another file or other document . Other examples of the processing 
embodiment , the user interface 202 is configured to receive , 15 logic creating a print image include converting multiple 
as the printer type , a generic printer capable of receiving documents and saving the multiple documents into a single 
generic printer commands . document , saving a document in a non - editable format , and 

In one embodiment , the user interface 202 is configured converting an object into a platform - independent format . 
to identify a desired print mechanism . Examples of print At block 312 , the processing logic communicates the print 
mechanisms suitable for use in the present disclosure 20 image with a target destination . In one embodiment , the 
include , but are not limited to , printing via a string of processing logic communicates the print image with a target 
characters , via a bitmapped image , via a vector image , or via destination by sending the object to a fax server or email 
PostScript® ( PS ) or PCL . The print mechanism may be server . Alternatively , the processing logic stores the print 
selected according to user preference . Alternatively , the image on a local or network accessible storage device , at 
VMM 112 may select the print mechanism based on the type 25 which point the method 300 ends . 
of object to be printed and the available emulated printer FIG . 4 illustrates a flow diagram of a method 400 for 
128 . The user interface 202 is also configured to receive configuring an emulated printer under embodiments of the 
instructions related to a desired output type . Examples present invention . The method 300 is performed by process 
include , but are not limited to , saving the object to be printed ing logic that may comprise hardware ( circuitry , dedicated 
as another file format ( e . g . , PDF , plain text , etc . ) , document 30 logic , etc . ) , software ( such as is run on a general purpose 
handling ( e . g . , handling multiple documents and saving the computer system or a dedicated machine ) , or a combination 
multiple documents into a single document ) , saving a docu - of both . In one embodiment , the method is performed by a 
ment in a non - editable format , sending the object to a fax VMM ( e . g . , VMM 112 of FIG . 1 ) . In one embodiment , the 
server , and converting an object into a platform - independent method 400 starts and the processing logic , at block 402 , 
format . 35 provides a user interface to receive input related to emulated 

The present disclosure is described hereinafter with ref - printer preferences . Examples of user preferences include , 
erence to flowchart and / or block diagram illustrations of but are not limited to , the type of printer to be emulated , the 
methods , systems , and computer program products accord print mechanism to be implemented , and the output type of 
ing to an embodiment of the disclosure . It will be understood the printer 128 . The processing logic provides a user inter 
that each block of the flowchart and / or block diagram 40 face capable of receiving graphical input ( e . g . , via a graphi 
illustrations , and combinations of blocks in the flowchart cal user interface ) , or textual input ( e . g . , via a command line 
and / or block diagram illustrations , may be implemented by interface ) . In an alternative embodiment , the processing 
processing logic . The processing logic may comprise hard - logic receives the input from a configuration or initiation 
ware ( circuitry , dedicated logic , etc . ) , software ( such as is file . 
run on a general purpose computer system or a dedicated 45 At block 404 , the processing logic receives input regard 
machine ) , or a combination of both . These software instruc - ing the type of printer to be emulated . In one embodiment , 
tions , or other computer program instructions , may be the type of printer to be emulated is a manufacturer - specific 
provided to a processor of a general purpose computer , printer . Examples include ink or laser based printers from 
special purpose computer , or other programmable data pro - Epson , Canon , HP , etc . , or any other specific printer . In 
cessing apparatus to produce the processing logic , such that 50 another embodiment , the processing logic is configured to 
the instructions , which execute via the processor of the receive , as the printer type , a generic printer type capable of 
computer or other programmable data processing apparatus , receiving generic printer commands . 
implement the functions specified in the flowchart and / or At block 406 , the processing logic receives a desired print 
block diagram block or blocks . mechanism from a user . Examples of print mechanisms 

FIG . 3 illustrates a flow diagram of a method 300 for 55 suitable for use in the present disclosure include , but are not 
detecting and using an emulated printer under embodiments limited to , printing via a string of characters , via a bitmapped 
of the present invention . The method 300 is performed by image , via a vector image , or via PostScript ( PS ) or PCL . 
processing logic that may comprise hardware ( circuitry , The print mechanism may be selected according to user 
dedicated logic , etc . ) , software ( such as is run on a general preference . Alternatively , the processing logic may select the 
purpose computer system or a dedicated machine ) , or a 60 print mechanism based on the type of object to be printed 
combination of both . In one embodiment , the method is and the available emulated printer 128 . 
performed by a guest operating system and a VMM ( e . g . , OS At block 408 , the processing logic receives instructions 
104 , and VMM 112 of FIG . 1 ) . The method 300 starts and related to a desired output type . Examples include , but are 
processing logic , at block 302 , identifies a printer . The not limited to , saving the object to be printed as another file 
processing logic , in one embodiment , identifies a manufac - 65 format ( e . g . , PDF , plain text , etc . ) , document handling ( e . g . , 
turer specific printer and installs , at block 304 , the appro - handling multiple documents and saving the multiple docu 
priate printer driver . In another embodiment , the processing ments into a single document ) , saving a document in a 



US 9 , 990 , 217 B2 

non - editable format , sending the object to a fax server , and the VMM 112 . The instructions 526 may also reside , com 
converting an object into a platform - independent format . At pletely or at least partially , within the main memory 504 
block 410 , the VMM configures and establishes an emulated and / or within the processing device 502 during execution 
printer according to the above received inputs . thereof by the computer system 500 , the main memory 504 

FIG . 5 is a diagram of one embodiment of a computer 5 and the processing device 502 also constituting machine 
system for facilitating the execution of emulated printing . readable storage media . 
Within the computer system 500 is a set of instructions for The computer - readable storage medium 524 may also be 
causing the machine to perform any one or more of the used to store the instructions 526 persistently . While the methodologies discussed herein . In alternative embodi computer - readable storage medium 524 is shown in an ments , the machine may be connected ( e . g . , networked ) to 10 exemplary embodiment to be a single medium , the term other machines in a LAN , an intranet , an extranet , or the " computer - readable storage medium ” should be taken to Internet . The machine can be a host in a cloud , a cloud include a single medium or multiple media ( e . g . , a central provider system , a cloud controller or any other machine . ized or distributed database , and / or associated caches and The machine can operate in the capacity of a server or a 
client machine in a client - server network environment , or as 15 servers ) that store the one or more sets of instructions . The 
a peer machine in a peer - to - peer ( or distributed ) network term " computer - readable storage medium ” shall also be 
environment . The machine may be a personal computer taken to include any medium that is capable of storing or 
( PC ) , a tablet PC , a console device or set - top box ( STB ) , a encoding a set of instructions for execution by the machine 
Personal Digital Assistant ( PDA ) , a cellular telephone , a and that cause the machine to perform any one or more of 
web appliance , a server , a network router , switch or bridge , 20 the methodologies of the present invention . The term “ com 
or any machine capable of executing a set of instructions puter - readable storage medium ” shall accordingly be taken 
( sequential or otherwise ) that specify actions to be taken by to include , but not be limited to , solid - state memories , and 
that machine . Further , while only a single machine is illus optical and magnetic media . 
trated , the term " machine ” shall also be taken to include any The instructions 526 , components and other features 
collection of machines ( e . g . , computers ) that individually or 25 described herein can be implemented as discrete hardware 
jointly execute a set ( or multiple sets ) of instructions to components or integrated in the functionality of hardware 
perform any one or more of the methodologies discussed components such as ASICS , FPGAs , DSPs or similar 
herein . devices . In addition , the instructions 526 can be imple 

The exemplary computer system 500 includes a process mented as firmware or functional circuitry within hardware 
ing device 502 , a main memory 504 ( e . g . , read - only memory 30 devices . Further , the instructions 526 can be implemented in 
( ROM ) , flash memory , dynamic random access memory any combination hardware devices and software compo 
( DRAM ) such as synchronous DRAM ( SDRAM ) or DRAM nents . 
( RDRAM ) , etc . ) , a static memory 506 ( e . g . , flash memory , In the above description , numerous details are set forth . It 
static random access memory ( SRAM ) , etc . ) , and a second will be apparent , however , to one skilled in the art , that the 
ary memory 518 ( e . g . , a data storage device in the form of 35 present invention may be practiced without these specific 
a drive unit , which may include fixed or removable com - details . In some instances , well - known structures and 
puter - readable storage medium ) , which communicate with devices are shown in block diagram form , rather than in 
each other via a bus 530 . detail , in order to avoid obscuring the present invention . 

Processing device 502 represents one or more general - Some portions of the detailed description which follows 
purpose processing devices such as a microprocessor , cen - 40 are presented in terms of algorithms and symbolic repre 
tral processing unit , or the like . More particularly , the sentations of operations on data bits within a computer 
processing device 502 may be a complex instruction set memory . These algorithmic descriptions and representations 
computing ( CISC ) microprocessor , reduced instruction set are the means used by those skilled in the data processing 
computing ( RISC ) microprocessor , very long instruction ?? arts to most effectively convey the substance of their work 
word ( VLIW ) microprocessor , processor implementing 45 to others skilled in the art . An algorithm is here , and 
other instruction sets , or processors implementing a combi - generally , conceived to be a self - consistent sequence of steps 
nation of instruction sets . Processing device 502 may also be leading to a result . The steps are those requiring physical 
one or more special - purpose processing devices such as an manipulations of physical quantities . Usually , though not 
application specific integrated circuit ( ASIC ) , a field pro - necessarily , these quantities take the form of electrical or 
grammable gate array ( FPGA ) , a digital signal processor 50 magnetic signals capable of being stored , transferred , com 
( DSP ) , network processor , or the like . Processing device 502 bined , compared , and otherwise manipulated . It has proven 
is configured to execute the instructions 526 for performing convenient at times , principally for reasons of common 
the operations and steps discussed herein . usage , to refer to these signals as bits , values , elements , 

The computer system 500 may further include a network symbols , characters , terms , numbers , or the like . 
interface device 522 . The computer system 500 also may 55 It should be borne in mind , however , that all of these and 
include a video display unit 510 ( e . g . , a liquid crystal display similar terms are to be associated with the appropriate 
( LCD ) or a cathode ray tube ( CRT ) ) connected to the physical quantities and are merely convenient labels applied 
computer system through a graphics port and graphics to these quantities . Unless specifically stated otherwise as 
chipset , an alphanumeric input device 512 ( e . g . , a key - apparent from the following discussion , it is appreciated that 
board ) , a cursor control device 514 ( e . g . , a mouse ) , and a 60 throughout the description , discussions utilizing terms such 
signal generation device 520 ( e . g . , a speaker ) . as “ providing , ” “ generating , ” “ establishing , ” “ receiving , " 

The secondary memory 518 may include a machine - " communicating , " " identifying , ” “ recording , " " storing , " or 
readable storage medium ( or more specifically a computer - the like , refer to the actions and processes of a computer 
readable storage medium ) 524 on which is stored one or system , or similar electronic computing device , that manipu 
more sets of instructions 526 embodying any one or more of 65 lates and transforms data represented as physical ( e . g . , 
the methodologies or functions described herein . In one electronic ) quantities within the computer system ' s registers 
embodiment , the instructions 526 include instructions for and memories into other data similarly represented as physi 
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cal quantities within the computer system memories or transmitting , to a storage device associated with the 
registers or other such information storage , transmission or processing device , the print image , wherein the storage 
display devices . device is inaccessible by the virtual machine . 

It is to be understood that the above description is 2 . The method of claim 1 , further comprising : 
intended to be illustrative , and not restrictive . Many other 5 initiating transport of the print image to a target destina 
embodiments will be apparent to those of skill in the art tion , 
upon reading and understanding the above description . wherein initiating transport of the print image to the target 
Although the present invention has been described with destination further comprises communicating the print 
reference to specific exemplary embodiments , it will be image with at least one of a fax server , an email server , 
recognized that the invention is not limited to the embodi - 10 or a storage device . 
ments described , but can be practiced with modification and 3 . The method of claim 1 , further comprising : 
alteration within the spirit and scope of the appended claims . upon creating the print image of the print job , initiating 
Accordingly , the specification and drawings are to be transport of the print image to a destination via an email 
regarded in an illustrative sense rather than a restrictive server , wherein the print image is a file of portable 
sense . The scope of the invention should , therefore , be 15 document format ( PDF ) . 
determined with reference to the appended claims , along 4 . The method of claim 1 , wherein the plurality of output 
with the full scope of equivalents to which such claims are types comprises a type of a target destination . 
entitled 5 . The method of claim 1 , wherein the virtual communi 

I claim : cation channel further comprises at least one of Universal 
1 . A method comprising : 20 Serial Bus ( USB ) , Ethernet , LPT , RS - 232 , or EIA - 422 bus . 
receiving , by a processing device executing a hypervisor , 6 . A non - transitory computer readable storage medium 

a plurality of parameters associated with an emulated comprising instructions that , when executed by a processing 
printer at a user interface associated with the hypervi - device , cause the processing device to : 
sor , receive , by the processing device executing a hypervisor , 
wherein the plurality of parameters comprise a printer 25 a plurality of parameters associated with an emulated 

type of a plurality of printer types , a printer imple printer at a user interface associated with the hypervi 
ment type of a plurality of printer implement types , sor , 
a print mechanism of a plurality of print mechanisms wherein the plurality of parameters comprise a printer 
and an output type of a plurality of output types , type of a plurality of printer types , a printer imple 

wherein the plurality of printer types comprise a manu - 30 ment type of a plurality of printer implement types , 
facturer specific printer model and a generic printer a print mechanism of a plurality of print mechanisms 
model , and an output type of a plurality of output types , 

wherein the plurality of printer implement types com wherein the plurality of printer types comprise a manu 
prise character printing , bitmap printing , vector facturer specific printer model and a generic printer 
printing and Printer Command Language ( PCL ) 35 model , 
printing , and wherein the plurality of printer implement types com 

wherein the output type corresponds to a document prise character printing , bitmap printing , vector 
handling instruction to save a plurality of documents printing and Printer Command Language ( PCL ) 
into a single document ; printing , and 

emulating , by the processing device executing the hyper - 40 wherein the output type corresponds to a document 
visor , a physical printer to generate an emulated printer handling instruction to save a plurality of documents 
in view of the plurality of parameters , wherein the into a single document ; 
emulated printer is implemented as a component of the emulate , by the hypervisor , a physical printer to generate 
hypervisor ; an emulated printer in view of the plurality of param 

presenting , by the hypervisor via a virtual communication 45 eters , wherein the emulated printer is implemented as a 
channel , the emulated printer to a printer driver of a component of the hypervisor ; 
guest operating system of a virtual machine , wherein present , by the hypervisor via a virtual communication 
the emulated printer is to translate a plurality of first channel , the emulated printer to a guest operating 
calls from the virtual machine and at least another system of a virtual machine , wherein the emulated 
virtual machine into a plurality of second calls to the 50 printer is to translate a plurality of first calls from the 
physical printer , wherein the virtual communication virtual machine and at least another virtual machine 
channel is provided between the emulated printer of the into a plurality of second calls to the physical printer , 
hypervisor and the printer driver , and wherein present wherein the virtual communication channel is provided 
ing the emulated printer allows the guest operating between the emulated printer of the hypervisor and the 
system to issue a print job to the emulated printer via 55 printer driver , and wherein presenting the emulated 
the virtual communication channel as if the physical printer allows the guest operating system to issue a 
printer were coupled to the virtual machine when the print job to the emulated printer via the virtual com 
physical printer is physically unavailable to the pro munication channel as if the physical printer were 
cessing device ; coupled to the virtual machine when the physical 

receiving , by the processing device via the virtual com - 60 printer is physically unavailable to the processing 
munication channel , the print job from the virtual device ; 
machine ; receive , by the processing device via the virtual commu 

creating , by the processing device executing the emulated nication channel , the print job from the virtual 
printer of the hypervisor , a print image of the print job machine ; 
for the emulated printer , wherein the print image to be 65 create , by the processing device executing the emulated 
provided to the emulated printer comprises the plurality printer of the hypervisor , a print image of the print job 
of documents saved into the single document ; and for the emulated printer , wherein the print image to be 
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provided to the emulated printer comprises the plurality present , by the hypervisor via a virtual communica 
of documents saved into the single document ; and tion channel , the emulated printer to a printer 

transmit , to a storage device associated with the process driver of a guest operating system of a virtual 
ing device , the print image , wherein the storage device machine , wherein the emulated printer is to trans 
is inaccessible by the virtual machine . late a plurality of first calls from the virtual 

7 . The computer readable storage medium of claim 6 , machine and at least another virtual machine into 
wherein the processing device is further to : a plurality of second calls to the physical printer , 

initiate transport of the print image to a target destination , wherein the virtual communication channel is wherein to initiate the transport of the print image to the provided between the emulated printer of the target destination , the processing device is further to 10 hypervisor and the printer driver , and wherein communicate the print image with at least one of a fax presenting the emulated printer allows the guest 
server , an email server , or a storage device . 

8 . The computer readable storage medium of claim 6 , operating system to issue a print job to the emu 

wherein the processing device is further to : lated printer via the virtual communication chan 
upon creating the print image of the print job , initiate 15 nel as if the physical printer were coupled to the 

virtual machine when the physical printer is physi transport of the print image to a destination via an email 
server , wherein the print image is a file of portable cally unavailable to the processing device ; 
document format ( PDF ) . receive , via the virtual communication channel , the 

9 . The computer readable storage medium of claim 8 , print job from the virtual machine ; 
wherein the plurality of output types comprises a type of a 20 create , by the emulated printer of the hypervisor , a 

target destination . print image of the print job for the emulated 
10 . The computer readable storage medium of claim 6 , printer , wherein the print image to be provided to 

wherein the virtual communication channel further com the emulated printer comprises the plurality of 
prises at least one of Universal Serial Bus ( USB ) , Ethernet , documents saved into the single document ; and 
LPT , RS - 232 , or EIA - 422 bus . transmit , to a storage device associated with the 

11 . An apparatus comprising : processing device , the print image , wherein the 
a memory ; and storage device is inaccessible by the virtual 

a processing device , operatively coupled to the machine . 
memory , to : 12 . The apparatus of claim 11 , wherein the processing 
receive , by a hypervisor , a plurality of parameters 30 device is to communicate the print image to a target desti 

associated with an emulated printer , wherein the nation , and wherein the processing device is further to 

plurality of parameters comprise a printer type of communicate the print image with at least one of a fax 
a plurality of printer types , a print mechanism of of server , an email server , or a storage device . 
a plurality of print mechanisms and an output type 13 . The apparatus of claim 11 , wherein the processing 
of a plurality of output types , and wherein the 35 dev the as device is further to : 
output type corresponds to a document handling upon creating the print image of the print job , initiate 
instruction to save a plurality of documents into a transport of the print image to a destination via an email 
single document ; server , wherein the print image is a file of portable 

emulate , by a hypervisor , a physical printer to gen document format ( PDF ) . 
erate an emulated printer in view of the plurality 40 14 . The apparatus of claim 13 , wherein the plurality of 
of parameters , wherein the emulated printer is output types comprises a type of a target destination . 
implemented as a component of the hypervisor ; 

25 
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