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Out-of-Source Build
Project Description Basics A Simple Project

An Example with a Library

Standard Variables

Project Structure

(working directory)
_build ...l project build directory
| build.cmd (build.sh)
cmake ............. project source files directory

main.cpp

CMakeLists.txt ..... project description file

Figure 2: structure of a simple project directory
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Out-of-Source Build
Project Description Basics A Simple Project

/A B widh o Moy

Standard Variables

Example

Example (build.cmd, using PATH environment variable)
@set PATH=C:\Program Files (x86)\CodeBlocks\MinGW\bin;%PATH%

cmake -G "CodeBlocks - MinGW Makefiles" ../test_cmake

Example (build.cmd, using CMAKE_PREFIX_PATH CMake variable)

@set PATH=C:\Qt\Qt5.7.0\Tools\mingw530_32\bin;%PATH%

cmake”
-G "MinGW Makefiles"A
-D CMAKE_PREFIX_PATH="C:\Qt\Qt5.7.0\5.7\mingw53_32"A
..\gt-examples-2
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Out-of-Source Build
Project Description Basics A Simple Project

An Example with a Library

Standard Variables

Example

Example (CMakeLists.txt)

# CMakeLists.txt for a simple project

project(test_cmake)

add_executable(test_cmake main.cpp)

# End of File
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Out-of-Source Build
Project Description Basics A Simple Project

An Example with a Library

Standard Variables

Example (cont.)

d
c: \Works\cPP\_build>build. cmd

c: \Works\cPP\_build>cmake -G "CodeBlocks - MinGW Makefiles™ ../test_cmake
-- The ¢ compiler identification is GNU 4.9.2
- The CXX compiler identification is GNU 4.9.2
Check for working C compiler: C:/Program Files (x86)/CodeBlocks/MinGW/bin/gcc.exe
Check for working C compiler: C:/Program Files (x86)/CodeBlocks/MinGW/bin/gcc.exe -- works
Detecting C compiler ABI info
Detecting C compiler ABI info - done
Detecting C compile features
Detecting C compile features - done
Check for working CXX compiler: C:/Program Files (x86)/CodeBlocks/MinGW/bin/g++.exe
Check for working CXX compiler: C:/Program Files (x86)/CodeBlocks/MinGW/bin/g++.exe -- works
Detecting CXX compiler ABI info
Detecting CXX compiler ABI info - done
Detecting CXX compile features
Detecting CXX compile features - done
Configuring done
Generating done
Build files have been written to: C:/Works/CPP/_build
cmd.exe"[64]:7964 «161002[64] 1/1 [+] NUM PRIz 96@0 (21,23)25V 11704 100% 7}

Figure 3: Output of CMake Program
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Out-of-Source Build
Project Description Basics A Simple Project

An Example with a Library

Standard Variables

Example (end)

= test_cmake\main.cpp [test_cmake] - CodenBlocks 16.01 - [m]
File Edit View Search Project Build Debug Fortran wxSmith Tools Tools+ Plugins DoxyBlocks Settings H
A« ERERIAOR:Gr 20 ~|i e 4E gl 4l gl gl
Management X | cmake\mainopp X
4| Projects | Symbols | b 1
(D Workspace R
By test cmake 2
=83 CMake Files 3 #include <iostream>
CMakelists.bet 4
=-E Seurces R
B test_cmake 5 using namespace std;
main.cpp =)
7 int main()
8 B
9 cout << "Hello world!" << endl;
16 }
<
Logs & others

4| /) coderBlods |\ Searchresults | JjCac % 3 Buildlog x| % Buidme

Figure 4: Code::Blocks IDE with an Opened Generated Project

Lecture 3 7 /52



Out-of-Source Build
Project Description Basics A Simple Project

An Example with a Library

Standard Variables

Project Sreucture

(working directory)

_build_project ........c..iiiiiiiinn project build directory
build.cmd (build.sh)

project ..., project source files directory

| _sample_1ib ... for the library

| sample_module.cpp

|__sample_module.h

| CMakeLists.txt

| sample_program ..................... for the executable
|__main.cpp

| CMakeLists.txt

|__CMakeLists.txt ................ project description file

Figure 5: structure of a directory for project with a library
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Out-of-Source Build
Project Description Basics A Simple Project

An Example with a Library

Standard Variables

Example

Example (CMakeLists.txt)
cmake_minimum_required(VERSION 2.8)

add_subdirectory(sample_lib)
add_subdirectory(sample_program)
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Out-of-Source Build
Project Description Basics A Simple Project

An Example with a Library

Standard Variables

Example

Example (CMakeLists.txt)
cmake_minimum_required(VERSION 2.8)

add_subdirectory(sample_lib)
add_subdirectory(sample_program)

Example (sample_lib/CMakeLists.txt)
project(sample_lib)

add_library(sample_lib sample_module.cpp sample_module.h)

Lecture 3 o /52



Out-of-Source Build
Project Description Basics A Simple Project

An Example with a Library

Standard Variables

Example

Example (sample_program/CMakeLists.txt)

project(sample_program)

add_executable(sample_program main.cpp)

include_directories(../sample_lib)

target_link_libraries(sample_program sample_lib)
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Out-of-Source Build
Project Description Basics A Simple Project

An Example with a Library

Standard Variables

Example

Example (build.cmd)

cmake -G "CodeBlocks - MinGW Makefiles" -DBUILD_SHARED_LIBS=@ ../project
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Out-of-Source Build
Project Description Basics A Simple Project

An Example with a Library

Standard Variables

Example

Example (build.cmd)

cmake -G "CodeBlocks - MinGW Makefiles" -DBUILD_SHARED_LIBS=@ ../project

Example (sample_lib/CMakeLists.txt)

set(BUILD_SHARED_LIBS FALSE)
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Out-of-Source Build
Project Description Basics A Simple Project

An Example with a Library

Standard Variables

Example

Example (build.cmd)

cmake -G "CodeBlocks - MinGW Makefiles" -DBUILD_SHARED_LIBS=@ ../project

N

Example (sample_lib/CMakeLists.txt)

set(BUILD_SHARED_LIBS FALSE)

N

Example (sample_lib/CMakelLists.txt)

project(sample_lib)

add_library(sample_lib STATIC sample_module.cpp sample_module.h)
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Out-of-Source Build
Project Description Basics A Simple Project

/A B widh o Moy

Standard Variables

Standard Variables

CMAKE_INCLUDE_PATH CMAKE_LIBRARY_PATH CMAKE_PROGRAM_PATH
CMAKE_FRAMEWORK_PATH CMAKE_APPBUNDLE_PATH CMAKE_PREFIX_PATH
CMAKE_INSTALL_PREFIX BUILD_SHARED_LIBS

Table 1: influencing CMake behavior

CYGWIN MSVC_VERSION: 1200, 1300, ..., 1900
MINGW CMAKE_COMPILER_IS_GNUCC

MSVC CMAKE_COMPILER_IS_GNUCXX

MSVC80 UNIX

MSVC_IDE WIN32

Table 2: describing the system
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Out-of-Source Build
Project Description Basics A Simple Project

An Example with a Library

Standard Variables

Standard Variables (end)

CMAKE_BINARY_DIR CMAKE_CURRENT_BINARY_DIR
CMAKE_SOURCE_DIR CMAKE_CURRENT_SOURCE_DIR

Table 3: for information

CMAKE_INCLUDE_CURRENT_DIR CMAKE_LIBRARY_OUTPUT_DIRECTORY
CMAKE_RUNTIME_OUTPUT_DIRECTORY  CMAKE_ARCHIVE_OUTPUT_DIRECTORY

Table 4: managing the build process
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Out-of-Source Build
Project Description Basics A Simple Project

/A B widh o Moy

Standard Variables

Example

Example (CMakeLists.txt)

project(my_project)

set(BINARY_DIR "${CMAKE_BINARY_DIR}")

set (CMAKE_RUNTIME_OUTPUT_DIRECTORY "${BINARY_DIR}/bin")
set(CMAKE_LIBRARY_OUTPUT DIRECTORY "${BINARY DIR}/lib")
set (CMAKE_ARCHIVE_OUTPUT_DIRECTORY "${BINARY_DIR}/lib")

add_subdirectory(my_library_1)
add_subdirectory(my_library_2)
add_subdirectory(my_program)

Lecture 3 14 / 52



Describing Targets
Variable Assignment

Basic Commands Property Value Getting/Setting
Control Constructs

Commands for Adding Targets

Adding Targets

add_executable(
(logical target name) [ WIN32 ]
(source _unity) ... (source unit,))

add_library(
(logical _target name) [ STATIC | SHARED | MODULE ]
(source unity) ... (source unitp))

add_subdirectory(
(subproject_directory) [ (build subdirectory) )

Lecture 3 15 / 52



Describing Targets
Variable Assignment

Basic Commands Property Value Getting/Setting
Control Constructs

Commands for Adding Targets (end)

Adding Targets (end)

add_library(
(logical _target name)
(library _type)
IMPORTED)

(library type) ::= SHARED | STATIC | MODULE | UNKNOWN
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Describing Targets

Variable Assignment
Basic Commands Property Value Getting/Setting
Control Constructs

Commands for Setting Project Subdirectories

include_directories( include_directories(
(directory,) ... (directory,)) include)

add_definitions( add_definitions(
(definitiony) ... (definition,)) -DDEBUG -DEXTRA_TESTS=4)

add_compile_options( add_compile_options(
(settingy) ... (settingn)) -std=c++11)

Lecture 3 17 / 52



Describing Targets
Variable Assignment

Basic Commands Property Value Getting/Setting
Control Constructs

Commands for Setting Targets

Commands Commands

target_link_libraries( (command _name) ::=
(target _name) target_include_directories |
[ {libraryr) ... {library,) ] target_compile_definitions |
target_compile_options |
<Command_ name)( target_compile_features |
(target _name) target_link_libraries
INTERFACE | PUBLIC | PRIVATE
[(setting11) ... (setting m)]

[

INTERFACE | PUBLIC | PRIVATE
[(settinga1) ... (settings n)]

.
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Describing Targets
Variable Assignment

Basic Commands Property Value Getting/Setting
Control Constructs

Example of Target Transitive Settings Use

Example (executable)

Example (library)

add_library( add_executable(
my_Llib my_prog
my_lib.cpp my_lib.h) my_prog.cpp)
target_include_directories( target_link_libraries(
my_Llib my_prog my_lib)
INTERFACE .) y
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Describing Targets
Variable Assignment

Basic Commands Property Value Getting/Setting
Control Constructs

Example of Target Transitive Settings Use

Example (executable)

Example (library)

add_library( add_executable(
my_Llib my_prog
my_lib.cpp my_lib.h) my_prog.cpp)
set( target_link_libraries(
CMAKE_INCLUDE_CURRENT_DIR_IN_INTERFACE my_prog my_lib)
ON) y
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Describing Targets
Variable Assignment

Basic Commands Property Value Getting/Setting
Control Constructs

Example of Setting Compilation Features

Example (ex-cpp14.cpp, C++14) Example (CMakeLists.txt)

#include <iostream> cmake_minimum_required(VERSION 3.2.0)

int main() project(ex-cppl4)

{
auto n = 0b0’0100°1011; add_executable(ex-cppl4 ex-cppl4.cpp)
std::cout << n << std::endl;

3 target_compile_features(

ex-cppl4

PRIVATE # or:
cxx_auto_type # cxx_std_14
cxx_binary_literals
cxx_digit_separators)
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Describing Targets
Variable Assignment

Basic Commands Property Value Getting/Setting
Control Constructs

Commands for Variable Manipulation

Value Assignment

set(
(variable _name) (value)
[ [ cacHE (type) (description string) ] | PARENT_SCOPE |)

(type) ::=
FILEPATH | PATH | STRING | BOOL | INTERNAL

option(
(variable _name) (description string) [ ON | OFF ])
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Describing Targets

Variable Assignment
Basic Commands Property Value Getting/Setting
Control Constructs

Commands for Variable Manipulation (end)

Value Assignment (end)
set((variable _name))

unset((variable _name) [ CACHE | PARENT_SCOPE |)

set(
(variable _name) (valuer) ... (value,))

math(EXPR (variable name) (expression))
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Describing Targets
Variable Assignment

Basic Commands Property Value Getting/Setting
Control Constructs

Properties

@ (Sub)project Directories;
o Targets;
@ Tests;

Source Files;

°
@ Cache Variables;
°

Installation Files.
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Describing Targets
Variable Assignment

Basic Commands Property Value Getting/Setting
Control Constructs

Command to Retrieve Property Value

get_property( (entity) ::=
(variable _name) GLOBAL |
(entity) DIRECTORY [ (directory) | |
PROPERTY (property name) TARGET (target name) |
[ SET | DEFINED ]) SOURCE (file) |
INSTALL (file) |

TEST (test name) |
CACHE (variable name)
VARIABLE
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Describing Targets

Variable Assignment
Basic Commands Property Value Getting/Setting
Control Constructs

Command to Set Properties

Properties Setting

set_property(
(entities)
[ APPEND | [ APPEND_STRING |
PROPERTY (property name)
[ (value)) ... (valuen) 1)
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Describing Targets

Variable Assignment
Basic Commands Property Value Getting/Setting
Control Constructs

Command to Set Properties (end)

Properties Setting (end)

(entities) ::=
GLOBAL |
DIRECTORY [ (directory) | |
TARGET [ (target name;) ... (target name,) | |
SOURCE [ (filer) ... (filey) ] |
INSTALL [ (filer) ... (file;) ]| |
TEST [ (test name;) ... (test name,) | |
CACHE [ (variable name;) ... (variable name,) |
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Describing Targets
Variable Assignment

Basic Commands Property Value Getting/Setting
Control Constructs

Example

Example (CMakeLists.txt)

add_executable(exec main.cpp filel.cpp filel.h)

set_property(
TARGET exec
PROPERTY OUTPUT_NAME

my_prog)
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Describing Targets

Variable Assignment
Basic Commands Property Value Getting/Setting
Control Constructs

Commands of Flow Control

Branching

if((conditiony))
(commands)

[ elseif((condition,))
(commands)

[ else()
(commands) |

endif()
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Describing Targets
Variable Assignment

Basic Commands Property Value Getting/Setting
Control Constructs

Commands of Flow Control (cont.)

Branching (end)

(condition) ::=
(variable) | ({(condition)) | NOT (condition) |
(condition) AND (condition) | (condition) OR (condition) |
EXISTS (file_or directory) | IS_DIRECTORY (path) |
(variable or value) LESS (variable or value) |
(variable _or value) GREATER (variable or value) |
(variable _or value) EQUAL (variable or value) |
(variable or value) STRLESS (variable or value) |
<var/able or_value) MATCHES (regular expression) |
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Describing Targets
Variable Assignment

Basic Commands Property Value Getting/Setting
Control Constructs

Example

Example (CMakelLists.txt)

if(MSVC AND MSVC_VERSION GREATER 1400)
add_definitions(/MP)
endif()
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Describing Targets
Variable Assignment

Basic Commands Property Value Getting/Setting
Control Constructs

Commands of Flow Control (cont.)

Iterating Values

foreach((variable name) (value,) ... (value,))
(commands)
endforeach()

foreach((variable _name) IN
[ LISTS (variable name;) ... (variable name,) |
[ TTEMS (valuer) ... (value,) ]

foreach((variable name) RANGE (maximum))

foreach((variable name) RANGE (start) (end) [ (step) ]| )
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Describing Targets
Variable Assignment

Basic Commands Property Value Getting/Setting
Control Constructs

Command for Including a File or Module

include() Command

include(

(file) | (module)
[OPTIONAL] [RESULT_VARIABLE (variable name)])
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Describing Targets
Variable Assignment

Basic Commands Property Value Getting/Setting
Control Constructs

Example

Example (CMakeLists.txt)

cmake_minimum_required(VERSION 2.8)

set(
SUBPROJECTS
programl program2 super_program)

include(build.cmake)
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Describing Targets
Variable Assignment

Basic Commands Property Value Getting/Setting
Control Constructs

Example (end)

Example (build.cmake)

foreach(PROJ ${SUBPROJECTS})
set(
MY_BUILD_${PROJ} TRUE
CACHE BOOL "Build the ${PROJ} subproject")
if(MY_BUILD_${PROJ} AND
EXISTS
"${CMAKE_SOURCE_DIR}/${PR0OJ}/CMakeLists.txt")
message(STATUS "The project ${PROJ} will be included")
add_subdirectoxry(${PR0OJI})
else()
message(STATUS "The project ${PR0OJ} will NOT be included")
endif()
endforeach()
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Describing Targets
Variable Assignment

Basic Commands Property Value Getting/Setting
Control Constructs

Example

A CMake 3.6.2 - c\Works\CPP'_build_cond\ — [m] x
File Tools Options Help

Whereis the source code: |C:/Works/CPP/cmake_cond | ‘Browse source...

Where to build the binaries: | < /\Works/CPP/_build_cond/ v | Browse Build...

Search: I:l [ Grouped [ Advanced | 9P addEntry | | 3 Remove Entry
Mame Value

MY_BUILD_program1
MV_BUILD_program2
MY_BUILD super_program

Press Configure to update and display new values in red, then press Generate to generate selected build files.

Configure Generate | Current Generator: CodeBlocks - MinGW Makefiles

Figure 6: Project Generating with ccmake Utility
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Describing Targets
Variable Assignment

Basic Commands Property Value Getting/Setting
Control Constructs

Commands of Flow Control (end)

while((condition))
(commands)
endwhile()

break()
function((function name) [ (paramater;) ... (paramater,) |)

(commands)
endfunction()

ARGC ARGVO, ARGV1, ... ARGV ARGN

Table 5: variables to access function parameters
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Describing Targets
Variable Assignment

Basic Commands Property Value Getting/Setting
Control Constructs

Example

Example (build.cmake)

function(my_create_projects BASE_NAME)
foreach(PROJ ${ARGN})
# oo
endforeach()
endfunction()

# oL
my_create_projects(

"my_application"
projectl project2 superproject)
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Working with Files

Package Searching

Adding the Installation target
Advanced commands Adding a Phony Target

Command for Parsing a Path

get_filename_component() Command

get_filename_component(

(variable _name) (path_to file) (component)
[CcACHE])

(component) ::=
DIRECTORY | NAME | EXT | NAME_WE | ABSOLUTE | REALPATH
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Working with Files

Package Searching

Adding the Installation target
Advanced commands Adding a Phony Target

Commands for File Searching

find_file(), find_library(), £ind_path(), find_program() Commands

(command__name)(
(variable _name)
(alternative _names)

[HINTS (pathi 1) ... (pathy m,) [ENV (env_variablei)]]
[PATHS (paths 1) ... (pathy,) [ENV {(env_variabley)]]
[PATH_SUFFIXES (suffixi) ... (suffixk)]

[Doc (documentation string)])

(command _name) ::=
find_file | find_library | find_path | find_program

(alternative _names) ::=
(name) | NAMES (name;) ... (name,)
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Working with Files

Package Searching

Adding the Installation target
Advanced commands Adding a Phony Target

Search Directories

Command Path from CMAKE_PREFIX_PATH Path 2
find_file(), (path)/include CMAKE_INCLUDE_PATH,
find_path() CMAKE_FRAMEWORK_PATH
find_library() (path)/Lib CMAKE _LIBRARY_PATH,

CMAKE_FRAMEWORK_PATH
find_program() (path)/bin, CMAKE_PROGRAM_PATH,
(path)/sbin CMAKE_APPBUNDLE_PATH

Table 6: search directories for commands
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Advanced commands

Library Import

Working with Files

Package Searching

Adding the Installation target
Adding a Phony Target

Example (en

find_path(MPIR_H_DIR mpir.h)
if(NOT MPIR_H_DIR)
message(
SEND_ERROR
"Could not find mpir.h")
endif()
find_library(MPIR_LIB mpir)
if(NOT MPIR_LIB)
message(
SEND_ERROR
"Could not find mpir")
endif()

add_library(mpir STATIC IMPORTED)
set_property(
TARGET mpir
PROPERTY
INTERFACE_INCLUDE_DIRECTORIES
${MPIR_H_DIR})
set_property(
TARGET mpir
PROPERTY IMPORTED_LOCATION
${MPIR_LIB})
# oo
target_link_libraries(my_prog mpir)
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Working with Files

Package Searching

Adding the Installation target
Advanced commands Adding a Phony Target

Command for Searching a Package

find_package() Command

find_package(
(package name) [(version)] [EXACT] [QUIET] [REQUIRED]
[ [cOMPONENTS] [{(component;) ... (component,)]]
[CONFIG | NO_MODULE]
[NAMES (names) ... (name,)]>
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Working with Files

Package Searching

Adding the Installation target
Advanced commands Adding a Phony Target

Example

Example (build.cmake)
cmake_minimum_required(VERSION 2.8)
project(test_opencv)

find_package(OpenCV REQUIRED core highgui imgproc)
add_executable(test_opencv WIN32 test_opencv.cpp)

include_directories(${0OpenCV_INCLUDE DIRS})
target_link_libraries(test_opencv ${OpenCV_LIBS})
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Working with Files

Package Searching

Adding the Installation target
Advanced commands Adding a Phony Target

Command to Install Targets

install() Command

install(

TARGETS (target namey) ... (target name,)

[
[ ARCHIVE | LIBRARY | RUNTIME ]
[ DESTINATION (directory) |
[ CONFIGURATIONS [ Debug | Release | ... | ]
[ COMPONENT (component name) |

]

)
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Working with Files

Package Searching
Adding the Installation target
Advanced commands Adding a Phony Target

Command to Install Files

install() Command (cont.)

install(
FILES | PROGRAMS (file;) ... (file,)
DESTINATION (directory)
[ CONFIGURATIONS [ Debug | Release | ... | ]

[ COMPONENT (component name) |
[ RENAME (name) ])
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Working with Files
Package Searching
Adding the Installation target
Advanced commands Adding a Phony Target

Command to Install Directories

install() Command (end)

install(
DIRECTORY [ (directory;) ... (directory,) |
DESTINATION (directory)
[ CONFIGURATIONS [ Debug | Release | ... | ]

[ COMPONENT (component name) |
[ FILES_MATCHING ]

[

[ PATTERN (pattern) | REGEX (regular expression) |
[ EXCLUDE |

]
[ ... D
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Working with Files

Package Searching

Adding the Installation target
Advanced commands Adding a Phony Target

Library Installation

Erample (co

add_library( if(LIB_TYPE STREQUAL SHARED_LIBRARY)
my_library_ 1 install(
f.cpp £.h) TARGETS my_library_1
COMPONENT user
get_property( RUNTIME
LIB_TYPE DESTINATION bin
TARGET my_library_1 LIBRARY
PROPERTY TYPE) DESTINATION lib)
endif()
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Working with Files

Package Searching
Adding the Installation target
Advanced commands Adding a Phony Target

Library Installation (end)

Example (cont.) Example (end)

install( install(
TARGETS my_library_1 DIRECTORY .
COMPONENT developer DESTINATION include
RUNTIME COMPONENT developer
DESTINATION bin FILES_MATCHING
LIBRARY PATTERN "*.h'")
DESTINATION lib y
ARCHIVE
DESTINATION lib)
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Working with Files

Package Searching

Adding the Installation target
Advanced commands Adding a Phony Target

A Script for Building and Installing a Library

Example (build.cmd)

cmake”
-G "MinGW Makefiles"A
-D CMAKE_INSTALL_PREFIX=D:\Install\my_library_12
D:\Work\Source\my_library 1

mingw32-make

cmake -D COMPONENT=developer -P cmake_install.cmake
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Working with Files
Package Searching
Adding the Installation target

Advanced commands

Adding a Phony Target

Command to Add a Phony Target

add_custom_target() Command

add_custom_target(
(logical _target name)
[ALL]

[(path_to command;) [{argumenty1) ...

[

COMMAND

(path_to command,) [(argumentyi) ...

[DEPENDS (filer) ... (filex)]
[WORKING_DIRECTORY (directory)]
[VERBATIM]

[SOURCES (source filer) ...

(source_filep)])

(argumenty m)]]

(argumenty )]
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Working with Files

Package Searching

Adding the Installation target
Advanced commands Adding a Phony Target

Example

Example (7zip.cmake)
set(BINDIR32_ENV_NAME "ProgramFiles(x86)")

find_program(

7ZIP_EXECUTABLE

NAMES
7z 7za

PATHS
"$ENV{ProgramFiles}/7-Zip"
"$ENV{${BINDIR32_ENV_NAME}}/7-Zip"
"C:/Program Files/7-Zip"
"C:/Program Files (x86)/7-Zip"
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Working with Files

Package Searching

Adding the Installation target
Advanced commands Adding a Phony Target

Example (end)

Example (7zip.cmake, end)

if(7ZIP_EXECUTABLE)
add_custom_target(
create_archive
COMMAND
"${7ZIP_EXECUTABLE}"
a "${PROJECT_NAME}.7z" "${PROJECT_SOURCE_DIR}"
WORKING_DIRECTORY
"${PROJECT_BINARY_DIR}"
D,
else()
message(
WARNING "7-zip not found")
endif()
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