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PRE-OPERATING SYSTEM CONTENT TRANSMISSION

BACKGROUND

[0001] When a computing system is powered ON, a number of programs are
executed on the computing system to perform various tasks, before an
Operating System (OS) is loaded on the computing system. Examples of such
tasks include initializing and testing of components of the computing system,
power management, and the like. The programs may be referred to as pre-OS
programs as these are executed prior to loading of the OS. A user may provide
an input to the computing system, for example, to change settings of the tasks
performed by the pre-OS programs.

BRIEF DESCRIPTION OF THE DRAWINGS
[0002] The following detailed description references the drawings, wherein:
[0003] FIG. 1 illustrates an interaction between a computing system and a
remote device for transmission of contents of a pre-Operating System (pre-OS)
program, according to an example of the present subject matter;
[0004] FIG. 2 illustrates a block diagram of a computing system for
transmission of contents of a pre-OS program, according to an example of the
present subject matter;
[0005] FIG. 3 illustrates a block diagram of a computing system for
transmission of contents of a pre-OS program, according to another example of
the present subject matter;
[0006] FIG. 4 illustrates a call flow diagram for transmitting contents of a pre-
OS program running on a computing system to a remote device, according to an
example of the present subject matter;
[0007] FIG. 5 is a flowchart of a method for providing contents of a pre-OS
program running on a computing system to a remote device, according to an
example of the present subject matter;
[0008] FIG. 6 is a flowchart of a method for providing contents of a pre-OS
program running on a computing system to a remote device, according to
another example of the present subject matter; and
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[0009] FIG. 7 is a block diagram of a network environment implementing a non-
transitory computer-readable medium, for providing contents of a pre-OS program
running on a computing system to a remote device, according to an example of

the present subject matter.

DETAILED DESCRIPTION

[0010] When a computing system is powered ON, pre-Operating System
(pre-OS) programs are executed in a pre-OS environment prior to loading an
Operating System (OS). A user can view and change settings for the computing
system using the pre-OS programs. According to an example, when a
computing system is starting up, the user may press a particular key on a
keyboard to enter into a Basic Input/Output System (BIOS) setup screen. Once
the user has entered into the BIOS setup screen, the user can view and change
BIOS settings for the computing system. In an example, the user can change
memory settings, configure a new hard drive, change boot order, and reset
BIOS password.

[0011] A user can also remotely access the pre-OS program screen of the
computing system from a remote device to view and change the settings. For
example, the user can remotely access a screen of the pre-OS program using a
controller, such as a Baseboard Management Controller (BMC), on the
computing system and a remote console on the remote device. The BMC may
also include a Video Graphics Array (VGA) Controller. The VGA controller
allows for graphical contents of the pre-OS program screen to be redirected to
the remote device over a network. Accordingly, the user can remotely perform
various tasks, such as reconfiguring hardware settings, power management
features, and power supply controls.

[0012] In the absence of a BMC on a computing system, the user may not be
able to remotely access a screen of a pre-OS program. Further, there may be a
case where the BMC is present on the computing system, but a VGA controller
is not present. In such a case, deploying such additional hardware for accessing
a pre-OS screen remotely would be costly and inefficient. Moreover, the VGA
controller consumes additional power and may not be deployable in low power
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or low resource computing systems, such as mobile devices. Therefore, in such
a case also, the user may not be able to access the screen of the pre-OS
program using a remote device.

[0013] Moreover, generally a remote console has to be installed on a remote
device to enable a user to view and change settings of pre-OS programs
running on a separate system, such as a computing system. The remote
console is usually implemented in a separate hardware component which adds
up to the cost of pre-OS content transmission.

[0014] Approaches for transmitting contents of a screen of a pre-Operating
System (pre-OS) program are described. In an example, the contents of the
screen of the pre-OS program may be redirected to a remote device. In the
present example, the contents of the screen of the pre-OS program are
translated into a web-based language. Thereafter, the translated contents are
transmitted to the remote device using a web protocol. Thus, the contents of the
pre-OS program screen can be transmitted from a computing system to the
remote device without a controller, such as a BMC, or with a BMC that does not
have a VGA controller in the computing system, or without a remote console in
the remote device. Consequently, directing the contents of the screen of the
pre-OS program from the computing system to the remote device using the web
protocol would lead to reduced resource consumption, such as memory
consumption and processor consumption, on the computing system. This would
further result in reduced cost and increased efficiency in remote management of
the computing system.

[0015] In accordance with an example implementation, contents of a screen
of a pre-OS program running on a computing system may be redirected to a
remote device on receiving a request from the remote device. The pre-OS
program is executable prior to loading an OS on the computing system. In an
example, the pre-OS program may be one of a Basic Input/Output System
(BIOS) program and a Unified Extensible Firmware Interface (UEFI) program.
Accordingly, examples of the screen include, but are not limited to, a BIOS
setup screen and a BIOS Power-On Self-Test (POST) screen.

[0016] On receiving the request from the remote device to access the
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contents of the screen of the pre-OS program, the contents of the screen are
translated into a web-based language. For example, the contents of the screen
may be translated into one of a HyperText Markup Language (HTML) language,
a JavaScript (JS) language, an EXtensible Markup Language (XML) language,
and an Asynchronous JavaScript and XML (AJAX) language. In an example,
translation into the AJAX language can provide enhanced user experience on
the remote device. The translated contents can be transmitted to a web browser
on the remote device using a web protocol. In an example, the web protocol is a
Hypertext Transfer Protocol (HTTP). Thus, a user of the remote device may
view the contents of the screen of the pre-OS program, running on a separate
system, on the web browser. The user is also able to remotely change the
settings of the pre-OS program using the approaches described herein.

[0017] With the approaches described herein, cost, power consumption, and
resources associated with transmission of the contents of the screen of the pre-
OS program running on the computing system to the remote device are
substantially reduced. Although general concepts related to the claimed subject
matter have been described in conjunction with the BIOS program, any other
program that is executable in a pre-OS environment would also be within the
scope of the present subject matter.

[0018] The various approaches are further described in conjunction with the
following figures. It should be noted that the description and figures merely
illustrate the principles of the present subject matter. Further, various
arrangements may be devised that, although not explicitly described or shown
herein, embody the principles of the present subject maitter and are included
within its scope.

[0019] The above approaches are further described with reference to FIGS. 1
to 7. Further, while aspects of described system and method for pre-OS content
transmission can be implemented in any number of different computing
systems, environments, and/or implementations, the examples and
implementations are described in the context of the following system(s).

[0020] FIG. 1 illustrates an interaction between a computing system 100 and a
remote device 102 for transmission of contents of a pre-operating system (pre-OS)
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program, according to an example of the present subject matter. The computing
system 100 may be a computing device, such as a laptop computer, a deskiop
computer, a workstation, or a server. Further, the remote device 102 may also
be a computing device, such as a laptop computer, a desktop computer, a
workstation, a mobile device, or a server. In an example, the remote device 102
may be a touch based computing device. In an example implementation, a user
of the remote device 102 may remotely access the computing system 100 to
view and change settings for the computing system 100 using pre-OS programs
running on the computing system 100. A pre-OS program is a program that is
executable prior to loading an OS.

[0021] The computing system 100 includes processor(s) 104. The
processor(s) 104 may be implemented as microprocessors, microcomputers,
microcontrollers, digital signal processors, central processing units, state
machines, logic circuitries, and/or any devices that manipulate signals based on
operational instructions. The functions of various elements shown in FIG. 1,
including a functional block labeled as “processor(s)”, may be provided through
the use of dedicated hardware as well as hardware capable of executing
machine readable instructions.

[0022] The computing system 100 further includes a pre-OS program 106,
executable by the processor 104. In an example, the pre-OS program 106 may
be a Basic Input/Output System (BIOS) program. In another example, the pre-
OS program 106 may be a Unified Extensible Firmware Interface (UEFI)
program. The computing system 100 further includes a web server 108,
executable by the processor 104. The web server 108 accepts and processes
web protocol requests, such as Hypertext Transfer Protocol (HTTP) requests. In
an example, the web server 108 stores, processes, and delivers web pages or
web applications to client devices, such as the remote device 102. The
communication between the web server 108 and the client devices may take
place using HTTP.

[0023] The pre-OS program 106 and the web server 108, amongst other
things, may include routines, programs, objects, components, and data
structures, which perform particular tasks or implement particular abstract data
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types. The pre-OS program 106 and the web server 108 may also be
implemented as, signal processor(s), state machine(s), logic circuitries, and/or
any other device or component that manipulates signals based on operational
instructions. Further, the pre-OS program 106 and the web server 108 can be
implemented by hardware, by computer-readable instructions executed by a
processing unit, or by a combination thereof.

[0024] In operation, the web server 108 may receive a request from the
remote device 102 to access contents of a screen of the pre-OS program 106.
Examples of the screen include, but are not limited to, a BIOS setup screen and
a BIOS Power-On Self-Test (POST) screen. Further, the contents of the screen
may include one of graphical contents, text contents, and a combination of the
graphical contents and the text contents. On receiving the request from the
remote device 102 to access the contents of the screen of the pre-OS program
106, the web server 108 may send a request to the pre-OS program 106 for
translated contents. In an example, the translated contents may be understood
as contents of the screen of the pre-OS program 106 that are translated into a
web-based language. According to an example, the web-based language is one
of a HyperText Markup Language (HTML) language, a JavaScript (JS)
language, an EXtensible Markup Language (XML) language, and an
Asynchronous JavaScript and XML (AJAX) language. Thereafter, the web
server 108 may transmit the translated contents to the remote device 102 using
a web protocol, such as HTTP. These and other aspects are further described
in conjunction with FIG. 2, FIG. 3, and FIG. 4.

[0025] FIG. 2 illustrates a block diagram of the computing system 100 for
transmission of contents of the pre-OS program 106, according to an example of
the present subject matter. In addition to the processor(s) 104, the computing
system 100 includes interface(s) 202. The interface(s) 202 may include a variety
of interfaces, for example, interfaces for peripheral device(s), such as data input
output devices, referred to as I/O devices, storage devices, and/or network
device. The /O device(s) may include Universal Serial Bus (USB) ports,
Ethernet ports, host bus adaptors, and their corresponding device drivers. The
interface(s) 202 may be used for facilitating communication between the
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computing system 100 and various other computing devices, such as the remote
device 102 (not shown in FIG. 2).

[0026] The computing system 100 further includes a memory 204 coupled to
the processor(s) 104. Among other capabilities, the processor(s) 104 may fetch
and execute computer-readable instructions stored in the memory 204. The
memory 204 may include any computer-readable medium known in the art
including, for example, volatile memory, such as static random access memory
(SRAM) and dynamic random access memory (DRAM), and/or non-volatile
memory, such as read only memory (ROM), erasable programmable ROM, and
flash memories.

[0027] As described earlier, the computing system 100 includes the pre-OS
program 106 and the web server 108. As shown in the FIG. 2, in an example,
the web server 108 is provided in the pre-OS program 106. Accordingly, the
web server 108 is executable by the pre-OS program 106. The computing
system 100 also includes module(s) 206 and data 208. The module(s) 206
include a content translator 210 and other module(s) 212. The content translator
210 may be capable of communicating with the pre-OS program 106. The other
module(s) 212 may include programs or coded instructions that supplement
applications or functions performed by the computing system 100. The data 208
includes screen contents 214, translated contents 216, and other data 218. The
other data 218 may include data generated and/or saved by the modules 206
for providing various functionalities of the computing system 100.

[0028] In an example implementation, when the computing system 100 is
powered ON, the pre-OS program 106 is executed on the computing system
100. Further, when a connection between the computing system 100 and the
remote device 102 is established, the web server 108 may receive a request
from the remote device 102 to access contents of a screen of the pre-OS
program 106 running on the computing system 100. The pre-OS program 106
may be a BIOS program. Further, examples of the screen (also referred to as
pre-OS program screen) of the pre-OS program 106 include a BIOS setup
screen, a BIOS POST screen, a text mode screen, and a Graphical User
Interface (GUI) application screen. The contents of the screen of the pre-OS
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program 106 may include one of graphical contents, text contents, and a
combination of the graphical contents and the text contents.

[0029] In an example, the request to access the contents of the pre-OS
program screen may be received from a user of the remote device 102, for
example, a system administrator. In an example, the request may be received
when the user wishes to view, change, or update settings of the pre-OS
program screen from the remote device 102. To be able to view, change, or
update the settings, the user may send a request to the web server 108 using a
web browser on the remote device 102. For instance, the user may send the
request to the web server 108 using an Application Program Interface (API),
such as XMLHttpRequest (XHR), available to the web browser. The API may be
used to send one or more HTTP requests to the web server 108 and load
response data of the web server 108 on the web browser.

[0030] In a case when the web server 108 is inactive, an error message may
be displayed on the remote device 102. The web server 108 can be considered
to be inactive if the computing system 100 is powered OFF, a connection
between the computing system 100 and the remote device 102 is not
established, a network capability for the web server 108 is not ready, or when
the web server 108 is itself not ready. In an example, if the computing system
100 is powered OFF or if the network capability is not ready for the web server
108, then an error message “Network error” may be displayed on the web
browser of the remote device 102. In another example, if the computing system
100 is powered ON and the network capability is ready, but the web server 108
is not ready, then an error message “HTTP 503 Service Unavailable” may be
displayed on the web browser of the remote device 102. In such a case, the
user of the remote device 102 may have to refresh the web browser to connect
to the web server 108.

[0031] Continuing with the present implementation, on receiving the request
from the remote device 102, the web server 108 may send a request to the pre-
OS program 106 for the contents of the pre-OS program screen. The pre-OS
program 106 may provide the contents of the screen to the content translator
210 for translation. Further, the pre-OS program 106 may store the contents of
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the screen as the screen contents 214.

[0032] Thereafter, the content translator 210 may translate the contents of the
pre-OS program screen into a web-based language to generate web-based
contents. The web-based language may be one of a HTML language, a JS
language, an XML language, and an AJAX language.

[0033] In an example, the content translator 210 may also embed a code in
the translated content for receiving user input. The code may capture an activity
performed on the web browser of the remote device 102, such as an input
provided by a user, and may translate the activity into a web-based language.
[0034] In an example, the translated web-based contents may correspond to
a web page or a web application. A web page may be a document created
using a web-based language that is accessible using a web browser. The web
page may include text, graphics, and hyperlinks to other web pages and files.
Further, a web application may be a program that is coded in a browser-
supported programming language, for example, a JS language.

[0035] In an example, the translated contents include web elements in the
web-based language format. For instance, the translated contents may include
HTML elements, such as image elements, button elements, static text elements,
checkbox elements, and text-input elements. According to an example, a
Graphical User Interface (GUI) foundation, such as a Pre-OS BIOS GUI
foundation may be used to translate the contents of the pre-OS program screen
into the web-based language. The GUI foundation may provide an abstract
layer to a user for creating GUI applications and elements, such as form
elements, the button elements, and the checkbox elements. In an example, the
user may create HTML elements on the abstract layer using the GUI foundation.
The GUI applications and the elements may be a part of the content translator
210, and may be used by the content translator 210 for translating the contents
of the pre-OS program screen into a web-based language. The GUI foundation
also provides an interface for creating the embedded code for capturing user
interaction with the web browser on the remote device 102.

[0036] Further, the content translator 210 may provide the translated contents
to the pre-OS program 106 for provision to the web server 108. In an example,
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the content translator 210 may store the translated contents as the translated
contents 216. On receiving the translated contents, the pre-OS program 106
may provide the translated contents to the web server 108.

[0037] Upon receiving the translated contents from the pre-OS program 106,
the web server 108 transmits the translated contents to the remote device 102
using a web protocol. The web protocol may be HTTP. In case the translated
contents are not ready for being provided to the web server 108, a default web
page may be displayed on the remote device 102. In an example, if the
translated contents are not ready, a default web page showing a message
“Waiting for the pre-OS program screen” may be displayed on the web browser
of the remote device 102.

[0038] Thus, the contents of the screen of the pre-OS program 106 running
on the computing system 100 are directed to the web browser on the remote
device 102. In an example, representation of the contents of the pre-OS
program screen on the remote device 102 may be different from representation
of the contents of the pre-OS program screen on the computing system 100.
Further, the representation of the contents of the pre-OS program screen may
be different on different web browsers on the remote device 102. While the
representation may be different, various elements of the pre-OS program
screen and functionalities of the elements may remain the same.

[0039] Once the contents of the pre-OS program screen are provided to the
remote device 102, the user of the remote device 102 may interact with the pre-
OS program screen using input devices of the remote device 102, such as a
mouse, a touchscreen, a touchpad, and a keyboard. In an example, the web
server 108 may receive an input from the remote device 102. The input may
correspond to a user event at the remote device 102. For instance, when the
user clicks on the mouse, types on the keyboard, or touches a screen of the
remote device 102, the user event occurs.

[0040] For example, the translated contents may include the web elements,
such as the image elements, the button elements, the static text elements, the
checkbox elements, and the text-input elements. Therefore, the user event on
the remote device 102 may be a click on the button element on a web page on
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the web browser. In an example, the user may click on the button element to
change or update the settings of the pre-OS program 106. As described above,
the translated contents include an embedded code. The code captures an
activity, such as the user event, performed on the web browser of the remote
device 102 and translates the activity into a web-based language event, which
is then sent by the web browser as an input to the web server 108.

[0041] On receiving the input, the web server 108 may provide the input to
the pre-OS program 106 for translation into a computer processable command
related to the pre-OS program 106 and execution of the translated command.
The pre-OS program 106 may then send a request to the content translator 210
to translate the input into the computer processable format. In an example, the
computer processable command corresponds to receipt of the input from one of
the mouse of the remote device 102, the keyboard of the remote device 102,
the touchpad of the remote device 102, and the touchscreen of the remote
device 102. Thereafter, the content translator 210 may provide the translated
input to the pre-OS program 106. Once the pre-OS program 106 receives and
executes the translated input, the screen of the pre-OS program 106 is updated
as changes or modifications made by the user of the remote device 102 are
reflected on the pre-OS program 106 running on the computing system 100.
[0042] According to an example implementation, the content translator 210
may also translate contents of the updated pre-OS program screen into a web-
based language. The content translator 210 may then provide the translated
contents of the updated pre-OS program screen to the pre-OS program 106 for
provision to the web server 108. The web server 108 may then transmit the
translated contents to the remote device 102 using a web protocol.

[0043] Although, it is described that the content translator 210 is implemented
external to the pre-OS program 106, in an example implementation, the content
translator 210 may be implemented inside the pre-OS program 106.

[0044] FIG. 3 illustrates a block diagram of a computing system 100 for
transmission of contents of the pre-OS program 106, according to another
example of the present subject matter.

[0045] In addition to the processor(s) 104, the interface(s) 202, the memory
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204, the pre-OS program 106, the web server 108, the module(s) 206, and the
data 208, the computing system 100 also includes a controller 302. The
controller 302 may be implemented as, signal processor(s), state machine(s),
logic circuitries, and/or any other device or component that manipulates signals
based on operational instructions. Further, the controller 302 can be
implemented by hardware, by computer-readable instructions executed by a
processing unit, or by a combination thereof.

[0046] In an example, the controller 302 may be a Baseboard Management
Controller (BMC). The controller 302 monitors a physical state of the computing
system 100, a network server, and other hardware devices. The controller 302
may be in communication with the pre-OS program 106. Further, as shown in
the FIG. 3, the web server 108 is provided inside the controller 302. In the
current example, the web server 108 is executable by the controller 302.

[0047] According to an example implementation, the web server 108 may
receive a request from the remote device 102 to access the contents of the
screen of the pre-OS program 106. On receiving the request, the web server
108 may send a request to the pre-OS program 106 for the translated contents.
In a case when the pre-OS program 106 is inactive, for example, when the
computing system 100 is powered OFF or when a connection between the
computing system 100 and the remote device 102 is not established, the pre-
OS program 106 may not receive the request from or provide the translated
contents to the web server 108. In such a case, a default web page may be
displayed on the remote device 102 since the controller 302, and thereby the
web server 108, may be active independent of the pre-OS program 106. In an
example, if the pre-OS program 106 is inactive, a default web page showing a
message “Waiting for the system to be powered ON” may be displayed on a
web browser of the remote device 102. Therefore, no error message, such as
“Network error” or “HTTP 503 Service Unavailable” may be displayed on the
remote device 102 unless the controller 302 is not ready, for example, when the
controller 302 is powered OFF.

[0048] Although, it is described that the content translator 210 is implemented
external to the pre-OS program 106, in an example implementation, the content
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translator 210 may be implemented inside the pre-OS program 106. Further,
according to an example implementation, the receipt of the request, the
translation of the contents of the screen of the pre-OS program 1086,
transmission of the translated contents, the receipt of an input from a user of the
remote device 102, processing of the input into a computer processable
command, and the like, may happen in a similar manner as described in
conjunction with FIG. 1 and FIG. 2.

[0049] FIG. 4 illustrates a call flow diagram 400 for transmitting the contents of
the pre-OS program 106 running on the computing system 100 to the remote
device 102, according to an example of the present subject matter.

[0050] As shown in FIG. 4, at step 402, the remote device 102 sends a
request to the web server 108 to access contents of a screen of the pre-OS
program 106. In an example, a user of the remote device 102 sends the request
to the web server 108 from a web browser of the remote device 102 using an
API, such as XHR. The user may be a system administrator who wishes to view
or update settings for the computing system 100 using the pre-OS program 106.
In an example, the pre-OS program 106 is a BIOS program and the screen is a
BIOS setup screen.

[0051] In case the web server 108 is executable by the pre-OS program 106
and is inactive, an error message, such as “HTTP 503 Service Unavailable”
may be displayed on the web browser of the remote device 102. The web
server 108 is said to be inactive if the computing system 100 is powered OFF, a
connection between the computing system 100 and the remote device 102 is
not established, a network capability for the web server 108 is not ready, or
when the web server 108 is itself not ready.

[0052] In case the web server 108 is executable by the controller 302, such
as a BMC, no error message, such as “Network error” or “HTTP 503 Service
Unavailable” is displayed on the remote device 102 unless the controller 302 is
not ready, as the web server 108 is always active inside the controller 302.
However, in this case, if the pre-OS program 106 is inactive, for example, when
the computing system 100 is powered OFF or when a connection between the
computing system 100 and the remote device 102 is not established, the pre-
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OS program 106 may not receive the request from or provide the translated
contents to the web server 108. In such a case, a default web page may be
displayed on the remote device 102. In an example, if the pre-OS program 106
is inactive, a default web page showing a message “Waiting for the system to
be powered ON” may be displayed on the web browser of the remote device
102.

[0053] At step 404, the web server 108 sends a request to the pre-OS
program 106 for translated contents. The translated contents are contents of the
screen of the pre-OS program 106 that are translated into a web-based
language.

[0054] Subsequently, at step 406, the pre-OS program 106 sends a
command to the content translator 210. The command may be a request for
translating the contents of the screen of the pre-OS program 106 into a web-
based language.

[0055] At step 408, the content translator 210 translates the contents of the
screen of pre-OS program 106 into the web-based language. According to an
example, the web-based language is one of a HTML language, a JS language,
an XML language, and an AJAX language. In an example, the content translator
210 may also embed a code into the translated content. The code may capture
an activity performed on the web browser of the remote device 102 and
translate the activity into a web-based language. In an example, the translated
contents, i.e., the web-based contents, may correspond to a web page or a web
application. Further, according to an example, the translated contents include
web elements, such as HTML elements. The HTML elements may include
image elements, button elements, static text elements, checkbox elements, and
text-input elements.

[0056] At step 410, the content translator 210 sends the translated contents
to the pre-OS program 106 for being provided to the web server 108.

[0057] At step 412, the pre-OS program 106 provides the translated contents
to the web server 108.

[0058] At step 414, the web server 108 provides the translated contents to
the web browser of the remote device 102. In an example, the web server 108
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may provide the translated contents to the web browser using a web protocol,
such as HTTP. In an example, representation of the contents of the pre-OS
program screen on the web browser of the remote device 102 may be different
from representation of the contents of the pre-OS program screen on the
computing system 100.

[0059] At step 416, an input, generated at the remote device 102, is captured
by the embedded code. The input is further translated into a web-based
language. The input may correspond to a user event at the remote device 102.
For instance, when the user clicks on the button element provided on the
translated contents of the pre-OS program screen using a mouse, the input is
captured. The user may click on the button element to change or update the
settings of the pre-OS program 106.

[0060] At step 418, the remote device 102 provides the input to the web
server 108. In an example, the remote device 102 may provide the input to the
web server using a web protocol, such as HTTP.

[0061] At step 420, the web server 108 provides the input to the pre-OS
program 106 for translation. In an example, the web server 108 provides the
input to the pre-OS program 106 for translation into a computer processable
command. The computer processable command may be for example, a GUI
message.

[0062] At step 422, the pre-OS program 106 sends an instruction to the
content translator 210 to translate the input into the computer processable
command.

[0063] At step 424, the content translator 210 translates the input into the
computer processable command. In an example, the computer processable
command corresponds to receipt of the input from one of a mouse of the remote
device 102, a keyboard of the remote device 102, and a touchscreen of the
remote device 102. The input may be translated into a data structure format,
such as a JavaScript Object Notation (JSON) format or an XML format.

[0064] At step 426, the content translator 210 provides the computer
processable command to the pre-OS program 106. On receiving the computer
processable command, the pre-OS program 106 executes the computer
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processable command and thus changes or modifications made by the user
through the contents of the pre-program screen are reflected on the pre-OS
program 106 running on the computing system 100.

[0065] FIGS. 5 and 6 illustrate flowcharts of methods 500 and 600, respectively,
for providing contents of a pre-OS program running on a computing system to a
remote device, according to an example of the present subject matter. The order
in which the methods are described is not intended to be construed as a limitation,
and any number of the described method blocks may be combined in any order to
implement the aforementioned methods, or an alternative method. Furthermore,
methods 500 and 600 may be implemented by processing resource or computing
device(s) through any suitable hardware, non-transitory machine readable
instructions, or combination thereof.

[0066] It may also be understood that methods 500 and 600 may be performed
by programmed computing devices, such as the computing system 100 as
depicted in FIGS. 1-3. Furthermore, the methods 500 and 600 may be executed
based on instructions stored in a non-transitory computer readable medium. The
non-transitory computer readable medium may include, for example, digital
memories, magnetic storage media, such as one or more magnetic disks and
magnetic tapes, hard drives, or optically readable digital data storage media.
Although, the methods 500 and 600 are described below with reference to the
computing system 100 as described above, other suitable systems for the
execution of these methods can also be utilized. Additionally, implementation of
these methods is not limited to such examples.

[0067] With reference to the method 500 as depicted in FIG. 5, at block 502,
the method 500 includes receiving, at a computing system, a request from a
remote device to access contents of a pre-OS screen of a pre-OS program on a
web browser of the remote device, where the pre-OS program is executable prior
to loading an OS. The pre-OS program may be a Basic Input/Output System
(BIOS) program. Further, examples of the pre-OS screen include BIOS setup
screen, BIOS Power-On Self-Test (POST) screen, text mode screen, and
Graphical User Interface (GUI) application screen.

[0068] In an example, the request to access the contents of the pre-OS
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screen may be received from a user of the remote device, for example, a
system administrator. The contents of the pre-OS screen include one of
graphical contents, text contents, and a combination of the graphical contents
and the text contents. In an example, the web server 108 of the computing
system 100 may receive the request from the remote device 102 to access the
contents of the pre-OS screen of the pre-OS program 106 running on the
computing system 100.

[0069] At block 504, the contents of the pre-OS screen are translated into a
web-based language. The web-based language may be one of a HyperText
Markup Language (HTML) language, a JavaScript (JS) language, an EXtensible
Markup Language (XML) language, and an Asynchronous JavaScript and XML
(AJAX) language. In an example, the content translator 210 may translate the
contents of the pre-OS screen of the pre-OS program 106 into the web-based
language.

[0070] At block 506, the translated contents are provided to the web browser
of the remote device using a web protocol. The web protocol may be a
Hypertext Transfer Protocol (HTTP). Therefore, the contents of the pre-OS
screen of the pre-OS program running on the computing system are directed to
the web browser of the remote device. In an example implementation, the web
server 108 provides the translated contents to the web browser of the remote
device 102 using the web protocol.

[0071] At block 508, an input is received from the web browser of the remote
device. The input may correspond to a user event at the remote device. Once
the translated contents of the pre-OS screen are provided to the web browser,
the user of the remote device may interact with the pre-OS screen using input
devices of the remote device, such as a mouse, a keyboard, a touchscreen, and
a touchpad. In an example, when the user clicks on the mouse, or types on the
keyboard, or touches a screen of the remote device, the user event occurs. In
an example, the web server 108 may receive the input from the web browser of
the remote device 102.

[0072] At block 510, an action is performed at the computing system based

on the input. In an example, the action may include translation of the input into a
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computer processable command and execution of the computer processable
format to update contents of the pre-OS screen of the pre-OS program. In an
example, the computer processable command corresponds to receipt of the
input from one of the mouse of the remote device, the keyboard of the remote
device, and the touchscreen of the remote device.

[0073] With reference to method 600 as depicted in FIG. 6, at block 602, the
method 600 includes receiving, at a computing system, a request from a remote
device to access contents of a pre-OS screen of a pre-OS program on a web
browser of the remote device. The pre-OS program is executable prior to loading
an OS. The pre-OS program may be a BIOS program, a UEFI program and
other programs, such as a network card Option Read Only Memory (OPROM)
executed during a pre-OS environment. Further, examples of the pre-OS screen
include a BIOS setup screen, a BIOS POST screen, a text mode screen, and a
GUI application screen. In an example, the request to access the contents of
the pre-OS screen may be received from a user of the remote device, for
example, a system administrator. Further, the contents of the pre-OS screen
may include one of graphical contents, text contents, and a combination of the
graphical contents and the text contents.

[0074] In an example implementation, the web server 108 of the computing
system 100 may receive the request from the remote device 102 to access the
contents of the pre-OS screen of the pre-OS program 106 running on the
computing system 100. In case the web server 108 is executable by the pre-OS
program 106 and is inactive, an error message, such as “HTTP 503 Service
Unavailable” or “Network error” may be displayed on the web browser of the
remote device 102.

[0075] In case the web server 108 is executable by the controller 302, such
as a BMC, no error message, such as “Network error” or “HTTP 503 Service
Unavailable” is displayed on the remote device 102 unless the controller 302 is
not ready, as the web server 108 is always active inside the controller 302.
However, if the pre-OS program 106 is inactive, for example, when the
computing system 100 is powered OFF or when a connection between the
computing system 100 and the remote device 102 is not established, a default
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web page showing a message “Waiting for the system to be powered ON” may
be displayed on the web browser of the remote device 102.

[0076] At block 604, the contents of the pre-OS screen are translated into a
web-based language. The web-based language may be one of a HTML
language, a JS language, an XML language, and an AJAX language. In an
example, the translated contents include web elements in the web-based
language format. For instance, the translated contents may include HTML
elements, such as image elements, button elements, static text elements,
checkbox elements, and text-input elements. In an example, the content
translator 210 may translate the contents of the pre-OS screen of the pre-OS
program 106 into the web-based language. In an example, the content
translator 210 may also embed a code in the translated content for receiving a
user input. The code may capture an activity performed on the web browser of
the remote device 102, such as an input provided by a user, and may translate
the activity into a web-based language. In an example, the translated contents,
i.e., the web-based contents may correspond to a web page or a web
application.

[0077] At block 606, the translated contents are provided to the web browser
on the remote device using a web protocol. The web protocol may be HTTP.
Therefore, the contents of the pre-OS screen of the pre-OS program running on
the computing system are directed to the web browser of the remote device. In
an example implementation, the web server 108 provides the translated
contents to the web browser of the remote device 102 using the web protocol.
[0078] At block 608, an input is received from the remote device, where the
input corresponds to a user event at the remote device. Once the contents of
the pre-OS screen are provided to the remote device, the user of the remote
device may interact with the pre-OS program screen using input devices of the
remote device, such as a mouse and a keyboard. In an example, when the user
clicks on the mouse or types on the keyboard, the user event is generated. The
user event is further translated into a web-based language. In an example, the
web server 108 may receive the input from the remote device 102.

[0079] At block 610, the input is provided to the pre-OS program for
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translation into a computer processable command and execution of the
computer processable command to update contents of the pre-OS screen of the
pre-OS program. The computer processable command corresponds to receipt
of the input from one of the mouse of the remote device, the keyboard of the
remote device, and a touchscreen of the remote device. In an example, the pre-
OS screen of the pre-OS program is updated when changes or modifications
made by the user of the remote device to the contents of the pre-OS program
screen are reflected on the pre-OS program running on the computing system.
In an example, the web server 108 may provide the input to the pre-OS program
106 for translation into the computer processable command related to the
contents of the pre-OS screen of the pre-OS program 106 and execution of the
computer processable command.

[0080] At block 612, the updated contents of the pre-OS screen are
translated and the translated updated contents are provided to the web browser
of the remote device using the web protocol. In an example, on updating the
contents of the pre-OS screen, the updated contents of the pre-OS screen are
translated into the web-based language.

[0081] FIG. 7 is a block diagram of a network environment 700 implementing a
non-transitory computer-readable medium, for providing contents of the pre-OS
program 106 running on a computing system to a remote device, according to
an example of the present subject matter. The network environment 700 may
comprise at least a portion of a public networking environment or a private
networking environment, or a combination thereof. In one implementation, the
network environment 700 includes a processing resource 702 communicatively
coupled to a non-transitory computer readable medium 704, hereinafter referred
to as computer readable medium 704, through a communication link 706. In an
example, the processing resource 702 can be a computing device, such as the
computing system 100.

[0082] The computer readable medium 704 can be, for example, an internal
memory device of the computing device or an external memory device. In one
implementation, the communication link 706 may be a direct communication

link, such as any memory read/write interface. In another implementation, the
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communication link 706 may be an indirect communication link, such as a
network interface. In such a case, the processing resource 702 can access the
computer readable medium 704 through a network 708. The network 708 may
be a single network or a combination of multiple networks and may use a variety
of different communication protocols.

[0083] The processing resource 702 and the computer readable medium 704
may also be coupled to data sources 710 through the communication link 706,
and/or to communication devices 712 over the network 708. The coupling with
the data sources 710 enables in receiving the requested data in an offline
environment, and the coupling with the communication devices 712 enables in
receiving the requested data in an online environment.

[0084] In one implementation, the computer readable medium 704 includes a
set of computer readable instructions, implementing the pre-OS program 106
and the web server 108. The set of computer readable instructions, referred to
as instructions hereinafter, can be accessed by the processing resource 702
through the communication link 706 and subsequently executed to perform acts
for providing the contents of the screen of the pre-OS program 106 to the
remote device 102. For discussion purposes, the execution of the instructions
by the processing resource 702 has been described with reference to various
components introduced earlier with reference to description of FIGS. 1, 2, and
3.

[0085] On execution by the processing resource 702, the web server 108
may receive a request from the remote device 102 to access contents of a
screen of the pre-OS program 106 on a web browser of the remote device 102.
The pre-OS program 106 is executable prior to loading of OS. The pre-OS
program 106 may be a BIOS program. Further, the contents of the screen of the
pre-OS program 106 may include one of graphical contents, text contents, and
a combination of the graphical contents and the text contents.

[0086] Thereafter, the web server 108 may initiate translation of the contents
of the screen of the pre-OS program 106 into a web-based language. In an
example, the web server 108 may initiate translation of the contents of the
screen by sending a request to the pre-OS program 106 for translated contents
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of the screen of the pre-OS program 106. The pre-OS program 106 may then
provide the contents of the screen to the content translator 210 for translation.
The content translator 210 may translate the contents into a web-based
language. In an example, the web-based language may be one of a HTML
language, a JS language, an XML language, and an AJAX language. The
translated contents may also include an embedded code to capture a user
input. For example, the code may capture an activity performed on the web
browser of the remote device 102, such as an input provided by a user, and
may translate the activity into a web-based language.

[0087] Further, the content translator 210 may provide the translated contents
to the pre-OS program 106 for provision to the web server 108. Subsequently,
the web server 108 provides the translated contents to the web browser of the
remote device 102 using a web protocol, such as a Hypertext Transfer Protocol
(HTTP). Once the translated contents are provided to the web browser on the
remote device 102, the web server 108 may receive the user input from the web
browser of the remote device 102. The user input may correspond to a user
event at the web browser. Further, the web server 108 may provide user input
to the pre-OS program 106 for translation into a computer processable
command related to the contents of the screen of the pre-OS program 106 and
execution of the computer processable command.

[0088] Although implementations of pre-OS content transmission have been
described in language specific to structural features and/or methods, it is to be
understood that the present subject matter is not necessarily limited to the
specific features or methods described. Rather, the specific features and
methods are disclosed and explained in the context of a few implementations
for pre-OS content transmission.
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We claim:
1. A computing system comprising:
a processor;
a pre-Operating System (pre-OS) program executable by the processor,
wherein the pre-OS program is executable prior to loading an OS; and
a web server executable by the processor to:
receive a request from a remote device to access contents of a
screen of the pre-OS program;
send a request to the pre-OS program for translated contents,
wherein the translated contents are contents of the screen of the pre-OS
program that are translated into a web-based language; and
transmit the translated contents to the remote device using a web
protocol.

2. The computing system as claimed in claim 1, wherein the web server is
executable by the pre-OS program and an error message is displayed on the
remote device when a connection between the computing system and the
remote device is not established.

3. The computing system as claimed in claim 1, wherein the web server is
executable by a controller of the computing system and a default web page is
displayed on the remote device when a connection between the computing
system and the remote device is not established.

4. The computing system as claimed in claim 1, wherein the pre-OS program is
a Basic Input/Output System (BIOS) program.

5. The computing system as claimed in claim 1, wherein the computing system
further comprises a content translator capable of communicating with the pre-OS
program, and wherein the content translator is to:

translate the contents of the screen of the pre-OS program into the web-
based language; and



WO 2016/178681 PCT/US2015/029533
24

provide the translated contents to the pre-OS program for provision to the
web server.

6. The computing system as claimed in claim 1, wherein the web server is
further to:

receive an input from the remote device, wherein the input corresponds
to a user event at the remote device; and

provide the input to the pre-OS program for translation into a computer
processable command related to the contents of the screen of the pre-OS
program.

7. The computing system as claimed in claim 6, wherein the computer
processable command corresponds to receipt of an input from one of a mouse
of the remote device, a keyboard of the remote device, a touchpad of the
remote device, and a touchscreen of the remote device.

8. A method compirising:

receiving, at a computing system, a request from a remote device to
access contents of a pre-Operating System (pre-OS) screen of a pre-OS
program on a web browser of the remote device, wherein the pre-OS program is
executable prior to loading an OS;

translating the contents of the pre-OS screen into a web-based language;

providing the translated contents to the web browser of the remote
device using a web protocol;

receiving an input from the web browser of the remote device; and

performing an action at the computing system based on the input.

9. The method as claimed in claim 8, wherein the action includes translation of
the input into a computer processable command and execution of the computer
processable command to update contents of the pre-OS screen of the pre-OS
program.
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10. The method as claimed in claim 9, wherein, on updating the contents of the
pre-OS screen, the method further comprises:

translating the updated contents of the pre-OS screen into the web-
based language; and

providing the translated updated contents to the web browser of the
remote device using the web protocol.

11. The method as claimed in claim 8, wherein the contents of the pre-OS
screen include one of graphical contents, text contents, and a combination of
the graphical contents and the text contents.

12. The method as claimed in claim 8, wherein the web-based language is one
of a HyperText Markup Language (HTML) language, a JavaScript (JS)
language, an EXiensible Markup Language (XML) language, and an
Asynchronous JavaScript and XML (AJAX) language.

13. A non-transitory computer-readable medium encoded with instructions
executable by a processing resource to:

receive a request from a remote device to access contents of a
screen of a pre-Operating System (pre-OS) program on a web browser of
the remote device, wherein the pre-OS program is executable prior to
loading an OS;

translate the contents of the screen of the pre-OS program into a
web-based language, wherein the translated contents include an
embedded code to capture a user input; and

provide the translated contents to the web browser of the remote
device using a web protocol.

14. The non-transitory computer-readable medium as claimed in claim 13,
wherein the web protocol is a Hypertext Transfer Protocol (HTTP).
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15. The non-transitory computer-readable medium as claimed in claim 13,
wherein the instructions are further executable to:
receive the user input from the web browser of the remote device,
wherein the user input corresponds to a user event at the web browser; and
provide the user input to the pre-OS program for translation into a
computer processable command related to the contents of the screen of the

pre-OS program.
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