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(57) Abstract: The present subject matter relates to parsing of commands in a command-line-interface (CLI). An example comput -
ing system comprises a CLI parser to parse a command entered by a user, and identify a command, from predefined commands
stored in the computing system, that matches the command entered by the user. Fach predetined command is associated with a com -
mand flag. The flag for each predefined command is set to a status to allow execution of the respective predefined command in at
least one of predefined user modes. When a user mode in which the computing system is being operated is same as the at least one of
the predefined user modes in which the execution of the identified command is allowed based on the associated flag, the CLI parser
forwards a request to a functional module to perform an operation. The functional module and the operation are indicated by the
identified command.
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COMMAND PARSING IN COMMAND-LINE-INTERFACE

BACKGROUND

[0001] A computing system, such as a deskiop computer, a laptop, a
server, and an enclosure, generally, has a command line interface (CLI) to
which a user can enter commands for execution on the computing system. The
commands may include CLI commands for tasks, such as setting or resetting of
system parameters and components, viewing of system parameters, switching
ON or OFF of system components, restoring factory defaults, and upgrading the
firmware. The system parameters may include serial number, MAC address, IP
address, administrator password, timeouts, system time, and such. The system
components may include CPU, switches, microcontrollers, and such.

BRIEF DESCRIPTION OF DRAWINGS
[0002] The following detailed description references the drawings, wherein:
[0003] Fig. 1 illustrates a computing system with a command-line-interface
and a command-line-interface parser, according to an example implementation
of the present subject matter;
[0004] Fig. 2 illustrates predefined commands arranged in a hierarchical
tree structure, according to an example implementation of the present subject
matter;
[0005] Fig. 3(a) illustrates predefined commands in hierarchical nodes of
the hierarchical tree structure with command flag settings, according to an
example implementation of the present subject matter;
[0006] Fig. 3(b) illustrates predefined commands in hierarchical nodes of
the hierarchical tree structure with command flag settings, according to another
example implementation of the present subject matter;
[0007] Fig. 4 illustrates a method of parsing commands in a command-line-
interface of a computing system, according to an example implementation of the
present subject matter;
[0008] Fig. 5 illustrates a method of parsing commands in a command-line-
interface of a computing system, according to an example implementation of the
present subject matter; and
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[0009] Fig. 6 illustrates an example system environment for parsing
commands in a command-line-interface of a computing system, according to an

example implementation of the present subject matter.

DETAILED DESCRIPTION

[0010] CLI is an interface through which a user can interact with a
computing system for executing various commands related to system settings
and configuration. The commands may be executed to set, reset, or view serial
number, MAC address, IP address, administrator password, timeouts, system
time, etc. The commands may also be executed to upgrade the firmware,
restore factory defaults, and switch ON or OFF CPU, switches, microcontrollers,
etc. Such commands are predefined and are tabulated in a table stored in the
computing system.

[0011] The user may enter to the CLI a command which the user wishes to
execute on the computing system. For execution of the command entered by
the user, the command is parsed by a CLI parser of the computing system.
Based on the parsing, a command, from among the tabulated predefined CLI
commands, that matches the command entered by the user is identified. A
request may then be sent to a functional module of the computing system to
perform an operation based on the identified command.

[0012] Generally, a set of commands, for example, commands for setting
or resetting serial numbers, MAC address, and factory-user password, are
allowed for execution only when the computing system is operated in a factory-
user mode. Other commands, for example, commands for viewing system time,
viewing version, and resetting CPU and other components are allowed for
execution irrespective of whether the computing system is operated in the
factory-user mode or an end-user mode. The factory-user mode may be
understood as a user mode in which the computing system is operated by a
factory-user in the factory. The end-user mode may be understood as a user
mode in which the computing system is operated by any end-user, for example,
a customer of the system, outside the factory. The commands that are allowed
for execution only in the factory-user mode may be referred to as factory-
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restricted commands, and the commands that are not restricted and allowed for
execution in any user mode may be referred to as all-users commands.

[0013] The computing system may be associated with a flag, where the
status of the flag is indicative of the user mode in which computing system is
being operated. This flag, also referred to as a system mode flag, may be stored
in a flash memory of the computing system. The computing system may be
operated in the factory when the computing system is assembled and powered
ON for the first time in the factory. The system mode flag may have a status, for
example ‘0’, to indicate that the computing system is operating in the factory-
user mode. While operating in the factory, a command, such as, “set |IAP” (set
initial administrator password) is executed to set an administrator password for
the computing system. On execution of this command, the status of the system
mode flag is changed to another status, for example ‘1. The changed status of
the system mode flag may indicate that the computing system can no more be
operated in the factory-user mode and can only be operated in the end-user
mode.

[0014] Generally, the computing system has two tables of commands
stored therein and also has two CLI parsers, where one pair of CLI parser and
table of commands is for parsing and execution of commands when the
computing system is operating in the factory-user mode, and the other pair of
CLI parser and table of commands is for parsing and execution of commands
when the computing system is operating in the end-user mode.

[0015] To elaborate this, the computing system may have a first table of
commands including both the factory-restricted commands and the all-users
commands, and a second table of commands including only the all-users
commands. The user mode in which the computing system is operating may be
determined based on the status of the system mode flag. When the computing
system is operating in the factory-user mode, a first CLI parser may parse and
execute commands based on the first table of commands, and when the
computing system is operating in the end-user mode, a second CLI parser may
parse and execute commands based on the second table of commands.
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[0016] The use of two separate CLI parsers and two separate tables of
commands increases the maintenance cost of the computing system. Moreover,
storing the same set of all-users commands individually in each of the two
tables of commands resulis in duplicate storage of the all-users commands. The
duplicate storage leads to increase in memory requirement of the computing
system. The larger memory may increase the cost of the computing system.
Further, in case the all-users commands are to be updated or a new all-users
command is to be added, both the tables of commands may have to be updated
separately. Incomplete or inconsistent update of any of the two tables may lead
to an inconsistent execution of all-users commands in the factory-user mode
and in the end-user mode. Further, when the user mode of the computing
system is switched from the factory-user mode to the end-user mode, or vice-
versa, the CLI parsers may have to be switched. This switching of the CLI
parsers may increase the operational cost for execution of commands in the
computing system.

[0017] The present subject matter describes parsing of commands by a
single CLI parser in a computing system, irrespective of the operating mode of
the computing system. The CLI parser may be table-driven parser that utilizes a
table having predefined commands for executing commands entered by a user.
The table may be stored in the computing system. In an implementation of the
present subject matter, each of the predefined commands in the table is
associated with a command flag. The command flag associated with a
predefined command is set to a status to allow the execution of that predefined
command in at least one user mode from among a plurality of predefined user
modes. The command flag may be understood as a parameter that can be
represented by one or more binary bits. The status of the command flag may be
understood as a binary number corresponding to the one or more binary bits.
[0018] In an example, the plurality of predefined user modes may include a
factory-user mode and an end-user mode, and the predefined commands may
include factory-restricted commands and all-users commands. For said
example, the status of the command flag associated with a factory-restricted
command may be set to a first status to allow the execution only in the factory-
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user mode, and the status of the command flag associated with an all-users
command may be set to a second status to allow the execution in the end-user
mode and in the factory-user mode.

[0019] In accordance with the present subject matter, as a user may enter
a command to the CLI of the computing system, the CLI parser may process the
CLI to parse the command entered by the user. Based on the parsing, a
command, from the predefined commands in the table stored in the computing
system, which matches the command entered by the user may be identified.
Further, the status of the command flag associated with the identified command
may be determined. In addition, a user mode in which the computing system is
being operated may be determined. In an example implementation, the user
mode in which the computing system is being operated may be determined
based on a system mode flag associated with the computing system. When the
user mode in which the computing system is being operated is same as one of
the predefined user modes to which the execution of the identified CLI
command is allowed based on the associated command flag, a request may be
forwarded to a functional module of the computing system to perform an
operation. The functional module and the operation may be indicated by the
identified command.

[0020] With the methods and the systems of the present subject matter, a
single, common CLI parser can be used for parsing and executing commands,
for example, the all-users commands and the factory-restricted commands,
irrespective of whether the systems are operated in the factory-user mode by a
factory-user or in the end-user mode by an end-user. The single, common CLI
parser utilizes a single table that has the predefined commands, where
allowance of the execution of each of the predefined commands is distinguished
by the associated command flag. With the command flags associated with the
predefined commands, the use of two separate tables and two separate CLI
parsers for execution of factory-restricted commands in the factory-user mode
and for execution of all-users commands in any of the user modes can be
eliminated. This facilitates saving of maintenance cost of the computing system.
By eliminating the use of two tables, the duplicate storage of the all-users
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commands can be avoided. This facilitates reduction of the memory requirement
of the computing system.

[0021] Further, since a single CLI parser is used, the process of switching
of the CLI parser is also eliminated. This may help in reducing the cost of
execution of the commands when the user mode, in which the computing
system is being operated, is switched. Further, with the use of a single table of
commands, the possibility of incomplete or inconsistent update of the table of
commands, which may otherwise be present, can be avoided.

[0022] Further, by associating a command flag with each of the predefined
commands in the table, it is easy to control between allowance and
disallowance of execution of a command in a particular user mode. The
allowance and disallowance of execution can be controlled by setting
appropriate status of the command flag for that command. For example, an all-
user command can be switched to a factory-restricted command, or vice-versa,
by changing the status of the command flag appropriately.

[0023] The following detailed description refers to the accompanying
drawings. Wherever possible, the same reference numbers are used in the
drawings and the following description to refer to the same or similar parts.
While several examples are described in the description, modifications,
adaptations, and other implementations are possible. Accordingly, the following
detailed description does not limit the disclosed examples. Instead, the proper
scope of the disclosed examples may be defined by the appended claims.
[0024] Fig. 1 illustrates a computing system 100, according to an example
implementation of the present subject matter. The computing system 100 may
be a deskiop computer, a laptop, a tablet, a server, an enclosure, and such. As
shown, the computing system 100 includes a CLI 102 and a CLI parser 104.
The CLI 102 is a user interface provided to a user 106 for entering a command
which the user 106 wishes to execute in the computing system 100. The CLI
parser 104 is a table-driven parser that can parse the command entered by the
user 106 for the execution of the command in the computing system 100, in
accordance with the present subject matter.
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[0025] The computing system 100 also includes predefined commands 108
related to system settings and configuration. As shown, the predefined
commands 108 may include N commands, from command 1 to command N,
where each of the N commands has a command flag associated therewith, in
accordance with the present subject matter. The command flag associated with
each of the N commands is set to a status to allow execution of the respective
command in one or more of predefined user modes. The details of the
predefined commands 108, the predefined user modes, and the command flag
settings for the predefined commands 108 are described in detail later in the
description.

[0026] In an implementation, the predefined commands 108 may be stored
in a memory of the computing system 100. In an example, the predefined
commands 108 may be stored in a non-volatile memory, such as a flash
memory of the computing system 100. The predefined commands tabulated in a
table. The table may be referred to by the CLI parser 104, in accordance with
the present subject matter, for the purpose of execution of the commands
entered by the user 106.

[0027] Further, the computing system 100 includes functional module(s)
110. The functional module(s) 110 may include modules that perform operations
as indicated by the commands that are being executed in the computing system
100. In an example, the functional module(s) 110 may include, but are not
restricted to, network related modules, a system timer, a logging module, power
ON/OFF modules for microcontrollers and other components, set/reset modules
for one or more processors, and such. Each of predefined commands 108
stored in the computing system 100 may include at least one keyword that
indicate a particular functional module 110 and an operation to be performed on
that functional module 110. The details of the functional module(s) 110 and the
operations associated with the predefined commands 108 are provided further
ahead in the description.

[0028] The computing system 100 further includes processor(s) 112. The
processor(s) 112 may be implemented as microprocessors, microcomputers,

microcontrollers, digital signal processors, central processing units, state
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machines, logic circuitries, and/or any devices that manipulate signals based on
operational instructions. Among other capabilities, the processor(s) 112 may
fetch and execute computer-readable instructions stored in a memory coupled
to the processor(s) 112 of the computing system 100. The memory may include
any non-transitory computer-readable storage medium including, for example,
volatile memory (e.g., RAM), and/or non-volatile memory (e.g., EPROM, flash
memory, NVRAM, memristor, etc.). In an implementation, the CLI 102, the CLI
parser 104, and the functional module(s) 110 may be coupled to the
processor(s) 112 to perform various functions related to receiving a command
from the user 106, and parsing and executing the command provided by the
user 106, in accordance with the present subject matter. The functions of the
various elements shown in Fig. 1, including any functional blocks labeled as
“processor(s)’, may be provided through the use of dedicated hardware as well
as hardware capable of executing computer-readable instructions.

[0029] The description hereinafter describes examples of predefined
commands 108, predefined user modes, and the command flag settings
associated with the predefined commands 108. The description also describes
examples of functional module(s) 110 and operations associated with some of
the predefined commands 108. The number of different status of the command
flag that may be used depends on the number of types of commands and the
number of predefined user modes.

[0030] In an example implementation, the predefined commands 108 may
include factory-restricted commands and all-user commands, and the
predefined user modes include a factory-user mode and an end-user mode. The
factory-restricted command may refer to the commands that can be executed
only when the computing system 100 is being operated in the factory-user
mode. The computing system 100 may said to be operating in the factory-user
mode when the computing system 100 is being accessed by a factory-user in
the factory. On the other hand, the all-user commands may refer to the
commands that can be executed when the computing system 100 is being
operated either in the end-user mode or in the factory-user mode. The
computing system 100 may said to be operating in the end-user mode when the
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computing system 100 is being accessed by an end-user, for example, a
customer of the computing system 100. It may be noted that the computing
system 100 may have a system mode flag, where the status of the system
mode flag is indicative of whether the computing system 100 is being operate
din the factory-user mode or the end-user mode.
[0031] For the above described example, the command flag associated
with each of the factory-restricted commands may be set to a first status, for
example ‘1’, and the command flag associated with each of the all-user
commands may be set to a second status, for example ‘0. Thus, the status of
the command flag of a command is set to the first status to allow execution of
the command only in the factory-user mode, and the status of the command flag
of a command is set to the second status to allow the execution of the command
in both the end-user mode and the factory-user mode.
[0032] Table 1 shows the details of the example status of the command
flag and the predefined user mode(s) in which the execution is allowed for the
all-user commands and the factory-restricted commands. The command flag
herein may have 1-bit representation. The value of the bit may refer to the
status of the command flag.

Table 1
Command | Predefined user mode(s) in

Type of predefined command

flag which the execution is allowed
end-user mode and
all-users command 0
factory-user mode
factory-restricted command 1 only factory-user mode
[0033] The predefined commands 108 may include a variety of commands

for setting or resetting various system parameters and functionalities, for
viewing various system parameters, for switching ON or OFF various system
components, for enabling or disabling functionalities, for upgrading the firmware,
for help, for exit, and such. Table 2 illustrates some examples of predefined
commands 108 in the computing system 100. The predefined commands 108
include factory-restricted commands, for example, set password, set MAC
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(media access control), and set DHCP (dynamic host configuration protocol)
enable. The command “set password” is to set the factory user password for the
computing system 100. The command “set MAC” is to set MAC address for the
computing system 100. The command “set DHCP enable” is to enable the
DHCP for the computing system 100. The predefined commands 108 also
include all-user command, for example, set time, set DHCP disable, show
version, show net, and update. The command “set time’ is to set the system
time. The command “set DHCP disable” is to disable the DCHP. The command
“show version” is to view the hardware and the firmware versions of the
computing system 100. The command “show net” is to view the network related
configuration settings in the computing system 100. The command “update” is to
update the firmware of the computing system 100. It may be noted that Table 2
illustrates some examples of predefined commands, and other examples of
predefined commands are also possible.

Table 2

Predefined command Command
flag

set time 0

set password 1

set DHCP enable 1

set DHCP disable 0

set MAC 1

show version 0

show net 0

update 0

[0034] Further, as shown in Table 2, each of the factory-restricted

commands is associated with a command flag with status ‘1’, and each of the
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all-user commands is associated with a command flag with status ‘0’. An all-
user command can be changed to a factory-restricted command and thus be
restricted only to the factory-user mode by changing the status of the command
flag associated with the all-user command. Similarly, a factory-restricted
command can be changed to an all-user command and thus be allowed for
execution in both the factory-user mode and the end-user mode by changing
the status of the command flag associated with the factory-restricted command.

[0035] Further, each of the predefined commands 108 comprises one or
more keywords that indicate the operation to be performed, the functional
module 110, on which the operation is to be performed, and the manner in
which the operation is to be performed. For example, the command “set time”
comprises two keywords “set” and “time”. The keyword “set” indicates that the
operation to set a system parameter is to be performed, and the keyword “time”
indicates that operation is to be performed on the system timer to set the system
time. Similarly, the command ‘set DHCP enable” comprises three keywords
“set”, “DHCP”, and “enable”. The keyword “set” indicates that the operation to
set a system functionality is to be performed, and the keyword “DHCP” indicates
that operation is to be performed on a network related module associated with
the DHCP functionality, and the keyword “enable” indicates that the DHCP
functionality is to be enabled in the computing system 100. Similarly, the
command “update” comprises only one keyword, which indicates to upgrade the
firmware of the computing system 100.

[0036] The description hereinafter describes, in detail, the operation of the
computing system 100 for executing a command entered by the user 106 in the
computing system 100.

[0037] In an example implementation, for the purpose of execution of a
command, the user 106 may access the computing system 100. The CLI parser
104 may determine a user mode in which the computing system 100 is being
operated. As mentioned earlier, the user mode may be determined based on
the status of the system mode flag for the computing system 100.

[0038] After this, the computing system 100 may display the CLI 102 to the
user 106. The CLI 102 may be displayed on a display screen (not shown) of the
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computing system 100. The CLI 102 may be displayed based on receiving a
command execution request from the user 106. The user 106 may enter a
command to the CLI 102. The CLI parser 104 may parse the command entered
by the user 106. In an example, the CLI parser 104 may parse the command
from left to right. Based on the parsing, the CLI parser 104 may identify a
command, from the predefined commands 108 stored in the computing system
100, that matches with the command entered by the user 106.

[0039] After identifying the command that matches the command entered
by the user 106, the CLI parser 104 may determine the operation and the
functional module 110 indicated by the identified command. In addition, the CLI
parser 104 may determine the status of the command flag associated with the
identified command. After determining the status of the command flag, the CLI
parser 104 determines whether the user mode in which the computing system
100 is being operated is same as one of the predefined user modes in which the
execution of the identified command is allowed. This determination is made
based on the status of the command flag.

[0040] Further, when the user mode in which the computing system 100 is
being operated is same as the one of predefined user modes in which the
execution of the identified command is allowed, the CLI parser 104 may send a
request to the identified functional module 110 to perform the identified
operation. The functional module 110 may perform the identified operation,
prepare a response based on the operation, and send the response to the CLI
parser 104. The CLI parser 104 may then display the response on the display
unit of the computing system 100.

[0041] However, when the user mode in which the computing system 100
is being operated is not same as the one of the predefined user modes in which
the execution of the identified command is allowed, the CLI parser 104 may
prepare an error message and display the error message on the display unit of
the computing system 100. In an example, the error message may display
“‘invalid command”.

[0042] In an example implementation, the predefined commands 108 may
be arranged in a hierarchical tree structure. In the hierarchical tree structure, a
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predefined command 108 is arranged in hierarchical nodes forming a branch of
the hierarchical tree structure. The hierarchical nodes in a branch are formed
based on the keywords associated with one predefined command 108. Each
keyword forms a node in the branch. Thus, the number of hierarchical nodes in
the branch depends on the number of keywords associated with the predefined
command 108. In an example, the hierarchical nodes in a branch representing a
predefined command 108 may include a parent node, a child node, and at least
one further child node depending of the number of keywords in the predefined
command 108. The parent node may represent the first keyword, the child node
may represent the second keyword, and the further child node may represent
the third keyword, and so on.

[0043] In an example, the parent node may represent a keyword indicative
of an operation associated with the predefined command 108. The child node of
the parent node may represent a keyword indicative of a functional module on
which the operation is to be performed. The at least one further child node may
represent keywords indicative of a manner of performing the operation on the
functional module.

[0044] With the above described hierarchical tree structure-based
arrangement, the predefined commands 108 that include a common keyword
would branch out from a common node in the hierarchical tree structure. For
example, any two predefined commands 108 that have a common first keyword
would have a same parent node. Similarly, any two predefined commands 108
that have common first and second keywords would have same parent and child
nodes.

[0045] Fig. 2 illustrates predefined commands 108 arranged in a
hierarchical tree structure 200, according to an example implementation of the
present subject maitter. The hierarchical tree structure 200 depicts the example
predefined commands 108 of Table 2. As shown, the predefined commands
“show versions” and “show net” have the same parent node 202 that represents
the keyword “show”. The parent node 202 has a child node 208-1 that
represents the keyword “versions”. The parent node 202 and the child node
208-1 form a branch of the hierarchical tree structure 200 which corresponds to
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the predefined command “show versions”. The parent node 202 also has
another child node 208-2 that represents the keyword “net”. The parent node
202 and the child node 208-2 form a branch of the hierarchical tree structure
200 which corresponds to the predefined command “show net”.

[0046] Similarly, the predefined commands “set time”, “set password”’, “set
MAC”, “set DCHP enable”, and “set DHCP disable” have the same parent node
204 that represents the keyword “set”. The parent node 204 has child nodes
210-1, 210-2, 210-3, and 210-4 that represents the keywords ‘time”,
“password”, “MAC”, and “DHCP”. The parent node 204 and the child node 210-1
represent the predefined command “set time”. The parent node 204 and the
child node 210-2 represent the predefined command “set password”. The parent
node 204 and the child node 210-3 represent the predefined command “set
MAC”. The child node 210-4 has two further child nodes 212-1 and 212-2 that
represent “enable” and “disable”. The parent node 204, the child node 210-4
and the further child node 212-1 represent the predefined command “set DHCP
enable”. The parent node 204, the child node 210-4 and the further child node
212-2 represent the predefined command “set DHCP disable”.

[0047] Further, in the hierarchical tree structure 200, the predefined
command “upgrade” is in a single node 206 that represents the keyword
“upgrade”. The node 206 does not have any child node as the predefined
command “upgrade” has only one keyword.

[0048] In an example implementation, the command flag associated with a
predefined command may be set at one of the hierarchical nodes in the branch
for that predefined command. Fig. 3(a) illustrates predefined commands in
hierarchical nodes of the hierarchical tree structure 200 with command flag
settings, according to an example implementation of the present subject matter.
The hierarchical nodes in branches for the predefined commands “set time”, “set
password’, “set MAC”, “set DCHP enable”, and “set DHCP disable” are shown
in Fig. 3(a). The command flag 302 associated with the predefined command
“set time” is set with status ‘0’ at the child node 210-1 representing the keyword
“time”. Similarly, the command flag 304 associated with the predefined
command “set password’ is set with status ‘1’ at the child node 210-2
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representing the keyword “password”, and the command flag 306 associated
with the predefined command “set MAC” is set with status ‘1’ at the child node
210-3 representing the keyword “MAC”. Further, the command flag 308
associated with the predefined command “set DHCP enable” is set with status
‘1" at the further child node 212-1 representing the keyword “enable”, and the
command flag 310 associated with the predefined command “set DHCP disable”
is set with status ‘0’ at the further child node 212-2 representing the keyword
“disable”.

[0049] Fig. 3(b) illustrates predefined commands in hierarchical nodes of
the hierarchical tree structure 200 with command flag settings, according to
another example implementation of the present subject matter. Fig. 3(b) also
shows the hierarchical nodes in branches for the predefined commands “set
time”, “set password”, “set MAC”, “set DCHP enable”, and “set DHCP disable”.
As shown in Fig. 3(b), the command flag 312 is set with status ‘1’ at the child
node 210-4 representing the keyword “DHCP”. With this, both the predefined
commands “set DHCP enable” and “set DHCP disable” are made factory-
restricted commands which can now be executed only in the factory-user mode.
It may be noted that any two predefined commands having a common node and
the command flags for such predefined commands have the same status, a
single command flag can be set at the common node instead of setting
command flags individually for the two predefined commands. Thus, with
hierarchical tree structure-based arrangement of the predefined commands 108,
the command flags for the predefined commands 108 can be set with a high
level of granularity.

[0050] In an example implementation, the CLI parser may provide
command completion suggestions for a partial command entered by the user
106. The partial command may be understood as a portion of a command
entered by the user 106. As the user 106 enters a portion of a command, the
CLI parser 104 may provide one or more possible suggestions on the complete
command. For example, when the user 106 enters a portion “set”, the CLI
parser 104 may provide command completion suggestions by displaying on the
screen “time”, "MAC”, “password”, and so on. The command completion
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suggestions may be provided based on the predefined commands 108 stored in
the computing system 100.

[0051] With the setting of the command flag for each of the predefined
commands 108, the command completion suggestions may include the
predefined commands 108 for which the status of the associated command flag
allows the execution in the user mode in which the computing system 100 is
being operated. With this, if the computing system 100 is being operated in the
end-user mode, the command completion suggestions may include the
predefined commands 108 for which the status of the command flag is ‘0.
Similarly, if the computing system 100 is being operated in the factory-user
mode, the command completion suggestions may include the predefined
commands 108 for which the status of the command flag is ‘1" and for which the
status of the command flag is ‘0’

[0052] For providing the command completion suggestions, the CLI parser
104 may parse the hierarchical tree structure. The portion of the command
entered by the user 106 may be compared with the keywords in the nodes,
starting from the parent nodes in the hierarchical tree structure. As the keyword
in a parent node matches with the portion of the command, the CLI parser 104
scans the child nodes and further child nodes of the parent node to determine
the status of the command flags associated with the corresponding predefined
commands 108. If the computing system 100 is being operated in the factory-
user mode, the CLI parser 104 provides the keywords in the child nodes and in
the further child nodes of the corresponding predefined commands 108 for
which the status of the command flag is ‘1’ and for which the status of the
command flag is ‘0’. If the computing system 100 is being operated in the end-
user mode, the CLI parser 104 provides the keywords in the child nodes and in
the further child nodes of the corresponding predefined commands 108 for
which the status of the command flag is ‘0.

[0053] In an implementation, the CLI parser may provide help information
when a help command is executed in the computing system 100 by the user
106. The help information may include usage information for the predefined
commands that are supported by the CLI parser 104. The usage information for
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a predefined command may illustrate keywords associated with the predefined
command and also details of exemplary responses provided by the computing
system 100 when the predefined command is executed successfully and when
the predefined command is not executed successfully. The usage information
associated with each of the predefined commands 108 may be stored in the
computing system 100.

[0054] With the setting of the command flag for each of the predefined
commands 108, the help information may include usage information of the
predefined commands 108 for which the status of the command flag allows the
execution in the user mode in which the computing system 100 is being
operated. With this, if the computing system 100 is being operated in the end-
user mode, the help information may include the usage information for the
predefined commands 108 for which the status of the command flag is ‘0.
Similarly, if the computing system 100 is being operated in the factory-user
mode, the help information may include the usage information for the predefined
commands 108 for which the status of the command flag is ‘1" and for which the
status of the command flag is ‘0’

[0055] Fig. 4 illustrates a method 400 of parsing commands in a command-
line-interface of a computing system, according to an example implementation
of the present subject matter. The order in which the method 400 is described is
not intended to be construed as a limitation, and any number of the described
method blocks can be combined in any order to implement the method 400.
Furthermore, the method 400 can be implemented by processor(s) or computing
device(s) through any suitable hardware, non-transitory machine readable
instructions, or combination thereof. Further, although the method 400 is
described in context of the aforementioned computing system 100, other
suitable computing devices or systems may be used for execution of at least
one step of method 400. It may be understood that steps of method 400 can be
executed based on instructions stored in a non-transitory computer readable
medium, as will be readily understood. The non-transitory computer readable

medium may include, for example, digital memories, magnetic storage media,
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such as a magnetic disks and magnetic tapes, hard drives, or optically readable
digital data storage media.

[0056] Referring to Fig. 4, at block 402, a command entered to a CLI 102
by the user 106 is parsed by the CLI parser 104 of the computing system 100.
As described earlier, the computing system 100 may provide the CLI 102 to the
user 106 based on a request received from the user 106. The user 106 may
accordingly enter a command that the user 106 wishes to execute in the
computing system 100.

[0057] At block 404, the command entered by the user 106 is compared
with predefined commands 108 stored in the computing system 100 to identify a
command, from the predefined commands 108, that matches the command
entered by the user 106. As described earlier, each of the predefined
commands 108 is associated with a command flag, where the command flag
associated with the each predefined command 108 is set to a status to allow
execution of that predefined command 108 in at least one of predefined user
modes. The comparison and the identification may be performed by the CLI
parser 104 of the computing system 100.

[0058] As described earlier, the predefined commands 108 may include
factory-restricted commands, where the status of the command flag associated
with each factory-restricted command is set to a first status, for example ‘1°, to
allow the execution only in the factory-user mode. Also, the predefined
commands 108 may include all-user commands, where the status of the
command flag associated with each all-user command is set to a second status,
for example ‘0’, to allow the execution in the factory-user mode and in the end-
user mode. In an example implementation, the predefined commands 108 may
be arranged in a hierarchical tree structure, where each predefined command
108 is arranged in hierarchical nodes forming a branch of the hierarchical tree
structure, as described earlier in the description. The command flag associated
with a predefined command 108 is set at one of the hierarchical nodes in the
branch corresponding to that predefined command 108.

[0059] At block 406, a user mode in which the computing system 100 is
being operated is determined. The user mode may be determined based on the
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status of the system mode flag associated with the computing system 100. The
determination may be done by the CLI parser 104 of the computing system 100.
[0060] At block 408, a request is forwarded to a functional module 110 of
the computing system 100 to perform an operation, where the request is
forwarded when the determined user mode is same as the at least one of the
predefined user modes in which the execution of the identified command is
allowed based on the command flag for the identified command. The request
may be forwarded by the CLI parser 104 of the computing system 100. As
mentioned earlier, the functional module 110 to which the request of forwarded
and the operation to be performed on the functional module 110 are indicated
by the identified command.

[0061] In an example implementation, the CLI parser 104 may provide
command completion suggestions for a partial command entered by the user
106. The command completion suggestions may include the predefined
commands 108 for which the status of the associated command flag allows the
execution in one of the predefined user modes that matches with the user mode
in which the computing system 100 is being operated.

[0062] Fig. 5 illustrates a method 500 of parsing commands in the CLI 102
102 of the computing system 100, according to an example implementation of
the present subject matter. The order in which the method 500 is described is
not intended to be construed as a limitation, and any number of the described
method blocks can be combined in any order to implement the method 500.
Furthermore, the method 500 can be implemented by processor(s) or computing
device(s) through any suitable hardware, non-transitory machine readable
instructions, or combination thereof. Further, although the method 500 is
described in context of the aforementioned computing system 100, other
suitable computing devices or systems may be used for execution of at least
one step of method 500. It may be understood that steps of method 500 can be
executed based on instructions stored in a non-transitory computer readable
medium, as will be readily understood. The non-transitory computer readable

medium may include, for example, digital memories, magnetic storage media,
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such as a magnetic disks and magnetic tapes, hard drives, or optically readable
digital data storage media.

[0063] Referring to Fig. 5, at block 502, a command entered to the CLI 102
by the user 106 is received. At block 504, the command entered by the user 106
is parsed by the CLI parser 104. Based on the parsing, it is determined whether
the command is matching with a command from the predefined commands 108
in the computing system 100, at block 506. If there is a matching (‘Yes’ branch
from block 506), the command that matches with the command entered by the
user is identified, at block 508. If there is no matching (‘No’ branch from block
506), an error message is provided on the display screen of the computing
system 100, at block 510. In an example, this error message may display
“‘invalid command”.

[0064] Further, at block 512, a user mode in which the computing system
100 is being operated is determined based on the status of the system mode
flag associated with the computing system 100. Then, at block 514, it is
determined whether the user mode in which the computing system 100 is being
operated is same as one of the predefined user mode in which the execution of
the identified command is allowed based on the command flag for the identified
command. If there is a matching (‘Yes’ branch from block 514), then a request is
forwarded to a functional module 110 to perform an operation indicated by the
identified command, at block 516. If there is no maiching (‘No’ branch from
block 514), an error message is provided on the display screen of the computing
system 100, at block 518. In an example, this error message may display
“‘invalid command”.

[0065] Fig. 6 illustrates an example system environment 600 for parsing
commands in a CLI of a computing system, according to an example
implementation of the present subject matter. In an example implementation,
the system environment 600 includes a computing system 600 having a
processing resource 602 communicatively coupled to a non-transitory computer
readable medium 604 through a communication link 606.

[0066] The non-transitory computer readable medium 604 can be, for

example, an internal memory device or an external memory device. In an
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example implementation, the communication link 606 may be a direct
communication link, such as any memory read/write interface. In another
example implementation, the communication link 606 may be an indirect
communication link, such as a network interface. In such a case, the processing
resource 602 can access the non-transitory computer readable medium 604
through a network (not shown). The network may be a single network or a
combination of multiple networks and may use a variety of different
communication protocols.

[0067] In an example implementation, the non-transitory computer
readable medium 604 includes a set of computer readable instructions for
parsing commands in the CLI of the computing system 100. The set of computer
readable instructions can be accessed by the processing resource 602 through
the communication link 606 and subsequently executed to perform acts for
parsing the commands.

[0068] Referring to Fig. 6, in an example, the non-transitory computer
readable medium 604 includes instructions 608 that cause the processing
resource 602 to parse a command entered to the CLI by a user. The non-
transitory computer readable medium 604 includes instructions 610 that cause
the processing resource 602 to identify a command, from predefined commands
stored in the computing system, that matches the command entered by the
user. Each of the predefined commands is associated with a command flag. The
command flag associated with the each of the predefined commands is set to a
status to allow execution of the respective predefined command in at least one
of a factory-user mode and an end-user mode. The non-transitory computer
readable medium 604 includes instructions 612 that cause the processing
resource 602 to determine a user mode in which the computing system 100 is
being operated. The non-transitory computer readable medium 604 includes
instructions 614 that cause the processing resource 602 to forward a request to
a functional module to perform an operation when the user mode in which the
computing system is being operated is same as the at least one of the factory-
user mode and the end-user mode to which the execution of the identified
command is allowed based on the command flag associated with the identified
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command. The functional module and the operation are indicated by the
identified command.

[0069] In an example implementation, the non-transitory computer
readable medium 604 may further include instructions that cause the processing
resource 602 to provide command completion suggestions for a partial
command entered by the user, where the command completion suggestions
may include the predefined commands for which the status of the associated
command flag allows the execution in one of the factory-user mode and the
end-user mode that matches with the user mode in which the computing system
is being operated.

[0070] Although implementations for parsing commands in a CLI in a
computing system 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 as example
implementations for parsing commands in the CLI in the computing system.
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1. A computing system comprising:

a processor; and

a command-line-interface (CLI) parser coupled to the processor to:

parse a command entered to a CLI by a user;

identify a command, from predefined commands stored in the
computing system, that matches the command entered by the user,
wherein each of the predefined commands is associated with a
command flag, wherein the command flag associated with the each of
the predefined commands is set to a status to allow execution of the
respective predefined command in at least one of predefined user
modes; and

when a user mode in which the computing system is being
operated is same as the at least one of the predefined user modes in
which the execution of the identified command is allowed based on
the command flag associated with the identified command, forward a
request to a functional module to perform an operation, wherein the
functional module and the operation are indicated by the identified

command.

2. The computing system as claimed in claim 1, wherein the predefined

commands comprise factory-restricted commands, and wherein the status of the

command

flag associated with each of the factory-restricted commands is set to

a first status to allow the execution in a factory-user mode.

3. The computing system as claimed in claim 1, wherein the predefined

commands comprise all-users commands, and wherein the status of the

command

flag associated with each of the all-users commands is set to a

second status to allow the execution in an end-user mode and a factory-user

mode.
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4. The computing system as claimed in claim 1, wherein the predefined
commands are arranged in a hierarchical tree structure, each of the predefined
commands comprising at least one keyword arranged in hierarchical nodes
forming a branch of the hierarchical tree structure, and wherein the hierarchical
nodes in the branch comprise:
a parent node representing a keyword indicative of an operation
associated with the respective predefined command;
a child node representing a keyword indicative of a functional module on
which the operation is to be performed; and
at least one further child node representing keywords indicative of a
manner of performing the operation on the functional module;
wherein the command flag associated with the respective
predefined command is set at one of the hierarchical nodes in the
branch.

5. The computing system as claimed in claim 1, wherein the CLI parser is to
provide command completion suggestions for a partial command entered by the
user, and wherein the command completion suggestions comprise the
predefined commands for which the status of the command flag allows
execution in the user mode in which the computing system is being operated.

6. The computing system as claimed in claim 1, wherein the CLI parser is to
provide help information when a help command is executed in the computing
system, and wherein the help information comprises usage information of the
predefined commands for which the status of the command flag allows
execution in the user mode in which the computing system is being operated.

7. A method of parsing commands entered to a command-line-interface (CLI) of
a computing system, the method comprising:
parsing, by a CLI parser, a command entered to the CLI by a user;
comparing the command entered by the user with predefined commands
stored in the computing system to identify a command, from the predefined
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commands, that matches the command entered by the user, wherein each of
the predefined commands is associated with a command flag which is set to
a status to allow execution of the respective predefined command in at least
one of predefined user modes;

determining a user mode in which the computing system is being
operated; and

when the user mode in which the computing system is being operated is
same as the at least one of the predefined user modes in which the
execution of the identified command is allowed based on the command flag
associated with the identified command, forwarding, by the CLI parser, a
request to a functional module to perform an operation, wherein the
functional module and the operation are indicated by the identified

command.

8. The method as claimed in claim 7, wherein the predefined commands
comprise factory-restricted commands, and wherein the status of the command
flag associated with each of the factory-restricted commands is set to a first

status to allow the execution in a factory-user mode.

9. The method as claimed in claim 7, wherein the predefined commands
comprise all-users commands, and wherein the status of the command flag
associated with each of the all-users commands is set to a second status to

allow the execution in an end-user mode and a factory-user mode.

10. The method as claimed in claim 7, wherein the predefined commands are
arranged in a hierarchical tree structure, each of the predefined commands
comprising at least one keyword arranged in hierarchical nodes forming a
branch of the hierarchical tree structure, and wherein the hierarchical nodes in
the branch comprise:
a parent node representing a keyword indicative of an operation
associated with the respective predefined command;
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a child node representing a keyword indicative of a functional module on
which the operation is to be performed; and
at least one further child nodes representing keywords indicative of a
manner of performing the operation on the functional module;
wherein the command flag associated with the respective
predefined command is set at one of the hierarchical nodes in the
branch.

11. The method as claimed in claim 7, comprising providing, by the CLI parser,
command completion suggestions for a partial command entered by the user,
wherein the command completion suggestions comprise the predefined
commands for which the status of the command flag allows execution in the

user mode in which the computing system is being operated.

12. A non-transitory computer-readable medium comprising computer-readable
instructions for parsing commands entered to a command-line-interface (CLI),
wherein the computer readable instructions are executable by a processing
resource of a computing system having a CLI parser to:
parse a command entered to the CLI by a user;
identify a command, from predefined commands stored in the computing
system, that matches the command entered by the user, wherein each of the
predefined commands is associated with a command flag, wherein the
command flag associated with the each of the predefined commands is set
to a status to allow execution of the respective predefined command in at
least one of a factory-user mode and an end-user mode;
determine a user mode in which the computing system is being operated,;
and
when the user mode in which the computing system is being operated is
same as the at least one of the factory-user mode and the end-user mode in
which the execution of the identified command is allowed based on the
command flag associated with the identified command, forward a request to
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a functional module to perform an operation, wherein the functional module

and the operation are indicated by the identified command.

13. The non-transitory computer-readable medium as claimed in claim 12,
wherein the predefined commands comprise factory-restricted commands, and
wherein the status of the command flag associated with each of the factory-
restricted commands is set to a first status to allow the execution in the factory-

user mode.

14. The non-transitory computer-readable medium as claimed in claim 12,
wherein the predefined commands comprise all-users commands, and wherein
the status of the command flag associated with each of the all-users commands
is set to a second status to allow the execution in the end-user mode and a
factory-user mode.

15. The non-transitory computer-readable medium as claimed in claim 12,
comprising computer-readable instructions executable by the processing
resource to provide command completion suggestions for a partial command
entered by the user, wherein the command completion suggestions comprise
the predefined commands for which the status of the command flag allows
execution in the user mode in which the computing system is being operated.
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