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Chapter overview
• The topics covered within this chapter are listed above.
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• A computer program is a set of instructions that will allow a computer to perform actions. These 
actions, such as adding numbers, are usually grouped together within an application that will perform 
higher level actions, such as a money management system. 

• A computer program can be written in one of the dozens of Programming languages such as Cobol, 
Fortran, Pascal, C/ C++ to name a few. They all perform similar functions (instructing a computer), 
however, they perform it in different ways. 

• Programming languages come in all different shapes and sizes. While we cannot possibly discuss all of 
the different programming languages and there uniqueness, we can however discuss some of the 
characteristics that programming languages may posses and their benefits they provide.
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• Compiled vs. Interpreted. When a program is compiled, it is translated from language source code to executable binary 
machine code. This translation is a separate function that occurs before executing the program. An interpreted program 
is translated into binary machine code as the program is executed.

• Method of execution. Relates directly with being compiled or interpreted.  A compiled program will execute within its 
native file (such as an exe file). A interpreted program requires an environment to operate within (this is typical a shell 
environment. The interpreted program is also referred to as a scripting programming language.

• Orientation. The orientation of the program describes the programs development methodology. Some orientations are: 
– Procedural programming is sequential, linear a block of instruction from beginning to end and was used within 

software systems through the ’80’s 
– Event-Driven programming involves an external force to create “events”. It often involves a GUI, for example, 

mouse click or pull-down menu selection. It is real-time programming with external events causing an interrupt by a 
device. An Event-Driven program takes action in response to events and it controls what happens when events are 
Triggered. These programs are more complex than procedural programs.

– Object-Oriented programming is conceptually compartmentalized into “functional” objects. Objects know what to 
do, and how to do it (with what they need). Object-Oriented programming is made up of self-contained “black boxes” 
of code utilizing a building block approach to creating software

• Modularity. Refers to how you can reuses elements within the program. For example, if the program will print a report, 
the printing code is modular if you code you the printing portion of the program within other programs without reworking 
the code.

• Language level. Refers to the relationship between the programming command and the number of machine instructions. 
For example, the Assembly programming language is considered a lower level language since Assembly commands 
map very closely to the machine instructions (1:1). A language like C is a higher level language than Assembly since 
each C command may map to several machine instructions.   

• Data typing. The program will require and enforce correct data types for particular elements and structures contained 
within the program. For example the elements of an array that contains individuals phone numbers must be made up of 
numbers. If you attempt to place a character in the element an error is generated.
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• The slide displays the process of Compiling and Linking a C/C++ program.  

• The function that displays the message, “printf” is part of an external library, stdio.  We let our program 
know how to find this function by “including” the corresponding header file, stdio.h into our “C” program.

• Now let’s look at the steps taken in building our “C” version of the program.

• Step 1. Contains the source code that describes the program.

• Step 2. Compiles the program source code into executable binary object code. A compiler translates a 
computer program written in a human-readable computer language into a form that a computer can 
execute. An exe file is an example output from a compiler.

• Step 3. There is additional external objects that contain sections of executable binary object code object 
(for example, the printf command is a command “called” in from the external library). The two object files 
get “linked” together to create the final executable binary code.

Important note:

• We wanted to give a brief overview of basic compiled programming 
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• Now let’s look at the steps taken in building our “Tcl” version of the program.

• Step 1. Contains source code and calls to external Tcl elements.

• Step 2.  A program called an interpreter is loaded into memory. The interpreter translates the commands 
into machine level instructions one at a time.

Important note:

• The key point of this slide is to illustrate the difference of using Tcl over other programming languages.  
Tcl is interpreted and uses external elements.
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• System vs. Scripting. All major computing platforms provide both system programming languages such as C or Pascal 
and scripting languages such as Tcl or Perl. Each kind of language has strengths and weaknesses that make it better 
than others at certain tasks.

• Scripting languages and system programming languages are used to develop solutions for different problems. System 
programming languages are typically used for building applications from scratch, and scripting languages are used for 
integrating the components of the applications into larger applications. 

• A System programming language is used for programs that: 

– will implement data structures and complex algorithms. 

– will require very rapid execution (for example, the application must frequently process datasets with thousands of 
elements). 

– are well-defined and will not change. 

• A Scripting programming language is used for programs that: 

– integrate and coordinate a set of existing components or applications. 

– will evolve rapidly over time. 

– extend and customize the application in the field. 

– must run on a diverse set of platforms. 

– There are many scripting languages in existence (Tcl, JavaScript, Visual Basic, Perl, Python and others) and all offer 
significant benefits over system programming languages.

– Each scripting language has particular strengths. For example, JavaScript is known for its smooth integration with 
Web browsers or Visual Basic for its easy-to-learn development environment.
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• An entity that contains values. Variables are used to define content. For example, you may have a 
variable named Fire Dept. and that variable will contain the phone number of the Fire Department. 

• The program will perform actions on variables (similar to how verbs perform actions on nouns). 
The program may add to variables together or print out a variable for example.

• Important building block of any programming language. Just as nouns are critical to sentence 
structure variables allow you to create sound programs.

• Naming conventions vary according to programming language. For example, typically alphanumeric 
characters are permitted, however, the program may not allow a number in the first character.
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• All variables in Tcl are represented as strings. Previously, we showed you that whether you are storing 
integers or words, everything in Tcl is stored as a string. 

• A String is a variable-length sequence of these characters.

• Strings have a length associated with them that will correspond to the number of characters 
within the String and this should not be confused with the amount of storage, as some characters can 
take up multiple bytes. A String with a length of zero is said to be empty.

• Most Strings allow for the insertion, extraction, replacement and conversion of its characters by 
using index values that identify the relative positions of the characters.

• Most Strings allow for easy initialization using a language’s assignment functions and also 
provide for more complex initialization with formatting type functions. In many cases the String can be 
initialized with either the actual characters or their corresponding numeric values.
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• A List is an ordered set of elements each with a relative position within the List.

• The number of elements in the List defines the size of the List and an empty List will contain no 
elements.

• The List can be implemented as a contiguous area where all the elements are stored within close 
proximity to one another or can be implemented so that each elements occupies its own, discreet area 
of storage.  The speed of element insertion and deletion will depend on the actual implementation.  

• Each element in the list will be identified by a relative position that can change if other elements 
are added to the List or removed from the List. 
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• These constructs are also known as “maps” or “dictionaries” and should not be confused with a standard array, 
which is an indexed set of elements.

• The “keyword/value” pair is the basis for any Associative Array, as they are comprised of a set 
“keywords” and their associated “values”. The number of keyword/value pairs stored within determines the 
size of the Array.

• The values of the keywords must be unique in any Associative Array.

• The elements of Associative Arrays are not ordered, meaning that there is no concept of a position.  Because 
of this, many Arrays are implemented using a hashing algorithm.  

• The values in an Array are retrieved by their corresponding keywords. Many Arrays also provide functions 
to retrieve a set of the actual keywords stored in a particular Array as well as sequentially iterating through all  the 
keywords and their values.
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Chapter overview
• The topics covered within this chapter are listed above.
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• The first release of Tcl was in 1989. Ousterhout created Scriptics in 1998, a company dedicated to 
scripting tools. Scriptics changed their name to Ajuba Solutions in 2000.
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• Tool Command Language (Tcl) was developed by John Ousterhout when he was working on design tools for 
integrated circuits at the University of California at Berkeley in the 1980's. The idea was to build an interpreted 
command language and build it as a library package that could be reused in many different applications. The 
language interpreter would provide a set of relatively generic facilities, such as variables, control structures, and 
procedures while “extensions” would provide application specific functionality.  The first release of Tcl was in 
1989. Ousterhout created Scriptics in 1998, a company dedicated to scripting tools. Scriptics changed their 
name to Ajuba Solutions in 2000.

• Tcl is a scripting language that provides:

– Cross platform support.  The language runs on most flavors of Unix as well as 32 bit Windows platforms 
and the Macintosh operating system. It is a very good language to port from one language to another. For 
example, the same Tcl script can run on Unix, Windows, and Macintosh and display a GUI. Because it 
runs on all major platforms, Tcl provides an excellent management and integration tool for mixed 
environments (for example, Windows desktops and Unix servers). 

– A built in toolkit (Tk) that provides the capability of creating simple GUIs. You can make use of Tk to 
create window screens for your scripts very quickly and easily. For example, the Tk canvas widget makes 
it easy to create displays with graphics. The text widget provides sophisticated hypertext capabilities and 
more. 

– Flexible integration. With Tcl it is easy to coordinate existing components and applications so that they 
work together effectively. For example, it is easy to use Tcl as a control language for special-purpose 
hardware and protocols, add a GUI or network interface to a legacy application, or integrate new Java 
applications with legacy code in C or C++. This makes Tcl a powerful tool in areas such as network 
management and factory automation.
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• Tcl provides a easy method to build integration applications ranging from simple graphical user interfaces to complex 
financial and management applications. 

• Businesses are faced with making dissimilar resources work together. For example, different corporations have 
developed their own computer systems. Now, with the merging of many companies, integrating all of their systems in 
order to coordinate and better manage the flow of information is critical. A solution must be put into place that allows 
this integration. This solution is called an integration applications. 

• Integration applications have characteristics quite different from traditional programming tasks.
– Integration applications tend to be ill-structured and evolve rapidly. It is difficult to plan integration 

applications in advance, and they must often be modified in the field as needs change. Also, people who write 
integration applications are often not sophisticated programmers. They use programming as part of their job but 
don't consider themselves to be first and foremost programmers. 

– System programming languages are typically inflexible due to the fact that you must compile them and they 
contain data typing. Compilation freezes the functionality of an application at the time it is compiled, making it 
difficult to modify the application in the field. It is expensive to build integration applications with system 
programming languages.

– In traditional programming the main problem is to create data structures and algorithms from scratch.
System programming languages such as C, C++, and Java work well for these tasks. 

• Tcl makes it easy to connect to any of the things you need to integrate. If you need to connect any X to any Y, it is 
easy to create one Tcl extension that connects to X, another that connects to Y, and use Tcl as the intermediary 
between them. Dozens of free extensions are already available for database access, network management, and many 
other purposes. 

• It is easy to write scripts that manage integration. In contrast to system programming languages, Tcl is interpreted and 
typeless. The interpreted nature of Tcl makes it easy to modify and extend applications on the fly and evolve them 
rapidly. By being typeless and string-oriented, Tcl hides the differences between components and makes it easy to 
move information between them. 

• The combination of these two features allows integration applications to be developed 5-10 times more efficiently with 
Tcl than with system programming languages such as C++ or Java.
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• During the late 1980’s and early 1990’s there was a high demand for applications that were scriptable 
and extensible. Tcl filled this void since Tcl can be embedded into the application and it was available.

• Tcl is being used in applications ranging from stock trading, scientific visualization to manufacturing 
automation. 

• Since release 8.1, Tcl is a scripting language that contains all of the facilities needed to support mission-
critical enterprise applications. 
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• Tcl is an interpreted language. This means that the code is not compiled before it is executed. This 
makes the development cycle faster than compiled languages since you do not have to create all your code 
at one time. Also, in compiled languages, all your code has to be correct before you can execute the 
program. In Tcl, you can execute lines of code interactively from the keyboard without running the entire 
program.

• Everything in Tcl is case sensitive. This is a very small detail, yet one that can cause large amounts of 
grief.

• Tcl is untyped. When you create variables within Tcl, you do not tell Tcl what type of variable you have 
created. For example, in other languages you must specify a variable as integer or as a string. In Tcl, every 
variable is a string, no matter what “type” of information it contains. 

• All variables in Tcl are stored as strings. Commands exist to process the variables as strings, numbers, 
lists, or arrays. Arrays in Tcl are different from “arrays” in other programming languages.

• The basic element in Tcl is a word. When you see a Tcl command, you will see one or more words 
associated with that command. In Tcl, since the basic building block is the word rather than the token. In 
order to parse commands, the Tcl interpreter breaks the command down to its basic components.  Unlike 
other languages, where the basic component of a command is a token, the Tcl command is broken down 
into words.
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• Commands are composed of one or more words.

• Tcl commands are created in one of three methods. 

– Tcl interpreter provides a series of basic commands. The following functionality is provided by resident 
commands within Tcl:

- flow control  - network support - regular expressions
- file i/o and management - process invocation - string, list and array manipulation
- event handling - date and time manipulation

– Procedures created with the proc command. Procedures are Tcl code that are written as separate pieces or code 
and will be called in as required. Procedures are typically created for higher-level functions where it is easier to write 
in Tcl.

– The Tcl extension mechanism allows you to create a new command by writing a command procedure in C or C++. 
Thus the set of available Tcl commands varies from application to application. Tcl is extensible via loading 
“packages” in the form of dynamic link libraries (*.dll) in Windows or shared objects (*.so) in UNIX. This is very 
important. For example, the Spirent TestCenter API functions take advantage of this capability. There are also 
numerous extension packages that you can incorporate into any Tcl application. Tk is one of the most notable Tcl
extensions. Other extensions provide database access, more graphical capabilities, and a variety of other features. 
One of Tcl's greatest advantages for building integration applications is the ease with which it can be extended to 
incorporate new features or communicate with other resources. Tcl extensions are lower-level functions used for 
where C programming is convenient. 
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• As discussed earlier, every scripting language has a particular strength, with most them being designed for a 
narrow set of functions. For example, JavaScript is used for simple scripting in a browser, but it is rarely used 
for anything outside the Web. Visual Basic provides tools for creating Windows GUIs, but it is not very useful 
for integrating. Tcl on the other hand is used for many different things and possesses many attributes as 
discussed below. 

• Tcl is an ideal language to use for automated hardware and software testing. With Tcl you can easily 
connect to testing hardware or internal APIs of an application, invoke test functions, check the results, and 
report errors. 

• Tcl is great for debugging since you do not have to write multiple lines of code in order to find out that you 
have coded something incorrectly. Rather than getting 200 error messages at compile time, you can execute 
the code one line at a time.

• Tcl is very simple and generic. Tcl can interface easily with many different applications and as such it does 
not restrict the features that applications can provide. 

• Tcl is easy to learn as it allows you to “learn as you go”, one line at a time. Tcl is a very simple language. 
Even someone with no Tcl experience can pick up the basics very quickly from a few quick lessons as well as 
some trial and error. 

• Running the shell interactively can provide an extremely quick way of testing code or even running 
scripts. In the interactive mode, you receive instantaneous feedback of the commands you enter. 

Version 2

Essentials of Tcl

21



• The shell has a command history facility and a cursory help system. The history facility allows you to 
display and manipulate the last 20 commands entered. The help system provides information about command 
syntax and use.

• Tcl is extensible, meaning that it is very easy for each application to add its own features to the basic features 
of the language. These application-specific features appear as if they had been designed into the language 
from the start. The Tcl interpreter was designed from the start to be embedded into a wide range of 
applications. It is very easy to incorporate Tcl into an application. 

• Tcl is the quickest and easiest way to get into Spirent libraries. Since scripting languages are simpler to 
use than full blown programming languages such as C, Tcl provides the quickest and easiest method of 
accessing the Spirent TestCenter API.

• Tcl possesses good facilities for integration. The primary purpose of Tcl is to integrate or "glue together" the 
extensions. 

• Tcl has a large and helpful community of Tcl users and developers. The Tcl community is a constant 
source of ideas, free extensions, applications, and technical support.
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• There are certainly tradeoffs with some of the features of Tcl. 

– Interpreted languages run slower because they are executed line by line at run time. 

– Without a compiler, syntax errors can exist in code that is thought to be good. Part of the 
compiler’s job is to check the entire code for syntax errors. Since Tcl interprets the code on the fly, the 
code can look good yet still contain errors.

– Untyped languages do not allow for the most efficient translation of code. One thing that a compiled 
typed language provides is the ability for the compiler to perform type checking at compile time. In a typed 
language you may have code that performs an illegal operation between two data types. The compiler will 
check this and not allow it. Untyped languages provide more flexibility, however, with flexibility comes 
more processing time or overhead. 

– Does not scale well. Tcl was not designed to support extremely large scripts. 

Important notes:

• Being an untyped and interpreted language, (Tcl) combine together to provide greater flexibility at a slower run 
time.

• TclPro1.3 is a Scriptics version of Tcl that allows you to export complied code.
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• The Spirent TestCenter product is designed to provide a seamless user experience between the GUI and 
Automation, as well as, between various Test.

• Whether you create the Spirent TestCenter script using the GUI to Script feature or create the script from 
scratch, you will be using the Spirent TestCenter Automation Application Program Interface (API).

• The Spirent TestCenter Automation Application Program Interface (API) allows scripts created using Tcl to 
configure and control the Spirent TestCenter.
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Chapter overview
• The topics covered within this chapter are listed above.
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• You can download open source Tcl from ActiveState’s ActiveTcl page located at:
http://www.activestate.com/activetcl

• Once you visit the Spirent Customer Server Center (CSC) Web Site. You will have to login with your 
User Name and Password. If you do not have a User Name and Password, you can obtain one at no 
cost by selecting the New User link on the CSC and completing the new user form.
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• Once you have logged into the CSC, you can find Spirent’s version of Tcl on the Downloads 
Tab. Once at the Downloads Tab, select the Spirent TestCenter Icon. 
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• From the Spirent TestCenter menu you will find Spirent’s version of Tcl. You must then 
download this file onto your PC.
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• Locate and run the “Spirent TestCenter TCL.exe” file you just download.

• The Self Extractor will now begin the extraction and installation process. You must follow the Install 
wizard in order to complete the install.

.
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Exercise 1: View Video Demonstration and Install Tcl on your PC  

Objective
• After completion of this exercise the student will be able to:

– Download and Install Spirent’s Version of Tcl on your PC.

Completion Time
• The completion time for this activity is 30 minutes.

Summary
• There are two parts to this exercise: Part 1 will will demonstrate the process of downloading the Spirent Version 

of TCL from the CSC Web-site and then install the Tcl executable on your PC. Part 2 has you download Tcl from 
the CSC and then install it on your PC (if you don not already have Tcl installed on your PC).

Required Elements
• 01_Install_Tcl Video Demonstration
• Spirent CSC Account.

Detailed Steps 
• Step 1: Open up and view 01_Install_Tcl Video Demonstration (2 minutes 37 seconds).
• Step 2: Check to see if you have Tcl loaded on your PC from the Control Panel. If you do, there is no need to 

proceed with the exercise. If you do not, continue on to Step 3.
• Step 3: Access your CSC Account at http://support.spirent.com.
• Step 4: Login to the CSC and access the Downloads page. If you do not have a CSC Account select New User 

and fill out the form. Spirent Technical Support will e-mail you an account and password.
• Step 5: Select the Spirent TestCenter icon
• Step 6: Download Tcl for Spirent TestCenter. Please note, you are required to have Spirent TestCenter installed 

on your PC before loading Spirent’s Version of Tcl. If you require further information on installing Spirent 
TestCenter on your PC, please read the Software Release notes or view the Essentials of Spirent TestCenter
course located on Spirent Campus.

• Step:7: Execute the Tcl.exe file and complete the install process.  

• This completes exercise 1.
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Chapter overview
• The topics covered within this chapter are listed above.
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• We will now take a look at how Tcl code is processed. Since Tcl is used within some SmartBits solutions, 
understanding how it is processed will help you comprehend information presented later in the course.

• The methods of processing Tcl code are presented above.
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• The top half of the slide displays running Tcl from the Tcl shell.

• The bottom half of the slide displays running Tcl from the Wish shell.

• Notice the % sign in each, this indicates that you are running Tcl. If you received the message

• The Wish shell provides editing features such as cut, copy and paste.
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• If you received the message displayed on the slide this indicates version of Tcl requested is not available 
on your system. 
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• Below is an simple example of running Tcl scripts using tclsh from a file:

– Step 1: The file demo.tcl (containing the Tcl source code necessary to print out the words Hello World) 
is executed when the command c:\> tclsh83 demo.tcl is entered at the DOS prompt. Notice that there 
is a version number (83) associated with the Tcl shell. This indicates that the Tcl version is 8.3, (the 
version number is not used in Unix).

– Step 2:  A program called an interpreter is loaded into memory. The interpreter translates the Tcl
commands into machine level instructions one at a time.

– Step 3: The output is displayed on the screen as shown.

Important note:

• There is a screen cam within the activities section that will demonstrate this functionality. 
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• This slide displays how Tcl commands are processed interactively within the Tcl shell.

• Below is an simple example of running Tcl code interactively using tclsh:

– Step 1: The Tcl shell is started by entering in the command tclsh83. This invokes an interactive 
version of the shell meaning that you can input Tcl commands directly at the DOS prompt and they 
are processed. The % indicates that you are in a Tcl shell. The Tcl command set var Hello is 
entered into the keyboard. The set command places (Hello) into the variable named var. Each line of 
code is processed line by line. The puts $var will display the contents of the variable var to the 
screen. 

– Step 2:  A program called an interpreter is loaded into memory. The interpreter translates the 
commands into machine level instructions one at a time.

– Step 3: The output is displayed on the screen as shown.

• There is also windowing shell (wish) used in GUI environments.

Important note:

• There is a screen cam within the activities section that will demonstrate this functionality. 
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• This slide displays how Tcl commands are processed interactively using the source command.

• Below is an simple example of running Tcl code interactively using tclsh:

– Step 1: The Tcl shell is started by entering in the command tclsh83. The Tcl command 
source demo.tcl is entered into the keyboard. The source command will “call in” or “access” the file 
demo.tcl. Source is a Tcl command that allows the Interpreter to have access to other files. So 
basically the source command is telling the Interpreter to access demo.tcl, which in turn is a Tcl file 
that will output Hello World to the screen. You will see later in the course how source in SmartLibrary
within a Tcl script. 

– Step 2:  A program called an interpreter is loaded into memory. The interpreter translates the 
commands into machine level instructions one at a time.

– Step 3: The output is displayed on the screen as shown.

Important note:

• There is a screen cam within the activities section that will demonstrate this functionality. 
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• The environment may not be exactly as you think it is. A major disadvantage to executing script interactively 
is that the environment may not be exactly as you think it is. Since the program environment in the interactive 
mode is not automatically reset, parameters altered earlier may still be in effect, even though this may not be the 
desired environment. Since your environment may not be what you think it is such as variables not being reset, 
there is a potential for script inconsistencies. The most common being not unsetting a structure once it is set 
during a previous running of the script. While this example is not a catastrophic failure, it can be annoying 
sometimes and one that you should understand. We will discuss structures later within this chapter.

• When pressing the CNTRL C key you not only stop the script from executing, you also exit out of the Tcl
shell and are placed back into the DOS environment. Once again, this is not a show stopper. However, it can 
be frustrating to exit out of Tcl only to have to re-enter back in to rerun the script, especially if you are going to 
source in files that have long path names. We will discuss the source command and how it is used to bring in 
files later in this chapter.
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Exercise 2: View Video Demonstrations

Objective
• After completion of this exercise the student will be able to:

– Identify the Tcl and Wish shells.
– Describe the three methods of processing Tcl commands and files within a Tcl shell.

Completion Time
• The completion time for this activity is 10 minutes.

Summary
• You will process Tcl commands or scripts from either a Tcl shell or a Wish shell. Both shells provide advantages 

and it will be up to you to decide which environment you wish to operate within. This exercise will demonstrate 
processing Tcl files and commands from within both environments. 

Required Elements
• 02_Processing_Tcl_CommandsVideo Demonstration
• 02_Wish_shell Video Demonstration

Detailed Steps 
• Step 1: View the 02_Processing_Tcl_Commands Video Demonstration (5 minutes 1 seconds). This screen 

cam will demonstrate how you can process Tcl files and commands using a Tcl shell launched from a DOS 
environment.

• Step 2: View the :02_Wish_shell Video Demonstration (4 minutes 21 seconds). This screen cam will 
demonstrate how you can launch a Wish shell and a Tcl shell from the Tcl application. It will also demonstrate 
how you can process Tcl files and commands from a Wish shell.

• This completes exercise 2.

Version 2

Essentials of Tcl

39



Exercise 3: Processing Tcl

Objective
• After completion of this exercise the student will be able to:

– Process Tcl files using the Tcl shell and the Wish shell.

Completion Time
• The completion time for this activity is 10 minutes.

Summary
• This hands-on exercise will provide you with the ability to process Tcl files from the Tcl and Wish shells. The 

following list provides a summary of the lab activity. The Detailed steps section contains additional step-by-step 
procedures for you to follow in order to successfully complete the lab.

– Verify that you have Tcl loaded on your workstation
– Download the 02_Demo.tcl file from the Resource tab
– Processing a Tcl file using tclsh
– Processing a Tcl file interactively using the source command
– Processing Tcl commands interactively
– Processing a Tcl file interactively using the source command within a Wish shell
– Close the DOS and Wish windows

Key concepts
• Being able to execute Tcl script (both from a file or interactively as single commands) using the Tcl shell as well 

as the Wish shell is an important first step in using Tcl.. 

Required Elements
• Tcl loaded on your workstation.
• 02_Demo.tcl file downloaded on your workstation from the Resources tab.

Important notes
• You must have Tcl loaded on your workstation in order to perform the hands-on exercises contained within this 

training course.
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Detailed Steps 

Verify that you have Tcl loaded on your workstation
• Step 1: On your workstation, open a DOS prompt. Type in tclsh83 or tclsh84 (depending on the version of Tcl you think 

you have loaded on your workstation. If the % prompt is displayed then you have Tcl loaded. If you receive the following 
message, “tclsh8x is not as an internal or external command, operable program or batch command.” is displayed, then 
you do not have the version requested resident on your system. You will have to install Tcl on your workstation if you 
want to perform the hands-on exercises presented within this course.

Download the 02_Demo.tcl file from the Resource tab 
• Step 2: On your workstation, create a folder off the root directory of the C drive named Labs. From within the Spirent 

Connect Media player, download the 02_Demo.tcl file. Place the file in the Labs directory.

Processing a Tcl file using tclsh
• Step 3: From the workstation’s desktop open a DOS prompt. For Windows you can use the following steps to launch a 

DOS prompt. (Start>Programs>Accessories>Command Prompt).
• Step 4: Change directories to the root directory by typing in cd / then press Enter. 
• Step 5: Verify that the directory has been changed successfully with the pwd command.
• Step 6: Change directories to the Labs directory by typing in cd labs then press Enter.
• Step 7: Verify that the directory has been changed successfully with the pwd command.
• Step 8: At the DOS prompt type tclsh8x 02_demo.tcl then press Enter. (You must substitute x with the version number 

of Tcl you have loaded on your system, such as tclsh85.) The Tcl shell will launch, the script should execute displaying 
Hello World to the screen and then exit, finally, the Tcl shell will exit as well.

Processing a Tcl file interactively using the source command 
• Step 9: At the DOS prompt type tclsh8x then press Enter. (You must substitute x with the version number of Tcl you 

have loaded on your system, such as tclsh83.) The Tcl shell will launch as displayed by the % sign.
• Step 10: At the (%) percent sign type source 02_demo.tcl then press Enter. The script should execute displaying Hello 

World to the screen and then exit. However, the Tcl shell will still be running as indicated by the % sign.

Processing Tcl commands interactively
• Step 11: At the percent sign type set var “Hello World” then press Enter. This will display Hello World to the screen. 

(Actually, Tcl is merely returning the value of var as a return value.)
• Step 12: At the percent sign type puts $var then press Enter. This will output or display the contents of var to the 

screen (Hello World). Congratulations, you have just written a Tcl program.

Processing a Tcl file interactively using the source command within a Wish shell
• Step 13: Open a Wish shell from your workstation. For Windows you can use the following steps to launch a Wish shell 

prompt. (Start>Programs>Tcl>Wish). 
• Step 14: At the (%) percent sign within the Wish Console window, type source 02_demo.tcl then press Enter. The 

script should execute displaying Hello World to the screen and then exit. However, the Tcl shell will still be running as 
indicated by the % sign.

Close the DOS and Wish windows
• Step 15: Close both the DOS and Wish windows.
• This completes exercise 3.
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Chapter overview
• The topics covered within this chapter are listed above.
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• The Basic Tcl command structure is based on the fact that all commands are a series of words and that every 
Tcl command returns a value. When the command is executed, upon completion of the command, it will 
return a text string. In some cases it is possible to take advantage of this return value in order to automatically 
present error information to the screen. The tclsh interactive screen cam demonstrated this return value when 
Hello World was displayed to the screen when we issued the set var Hello World command.

• Tcl commands use the following format:

retval command arg1 arg2 …argn

• The first word in the command after the return value is the command name and the other words are 
arguments for that command. If you have a pound (#) sign as the first character in that command, then this 
command is treated as a comment and Tcl will not process that command. Comments are used to describe 
the purpose of specific commands or sections of code within a script.

• Tcl commands are delimited by either a new line or a semi-colon.

Important note:

• It is very important to understand that while the retval, exists within the command syntax, it is not necessary 
to take advantage of this return value. So, you do not have to create code to examine or display the return 
value.
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• The info command returns information about the state of the Tcl interpreter. There are many options that 
you can specify for the info command, however, at the present time we will discuss just two of them:

– Info tclversion

– info patchlevel
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• In any language, assigning a value to a variable is very common, in Tcl, the “set” command is used to assign a value 
to a variable. The set command is used to define and initialize variables. The syntax for the set command is set 
varName [value]. The first argument is the variable we want to initialize (varName) and the second variable is the 
value we want the variable to be (value). In the interactive mode, if the value is omitted, then Tcl returns the current 
value of varName.

• In the Tcl command shown below, we are initializing the variable var to a value of Hello!
set var Hello!

• In Tcl, you do not have to declare a variable before you use it. In the example above, notice that there is no type 
designation within this set command. We did not state that this variable is an integer or string. We just used the 
variable (var) for the first time and now Tcl knows about this variable. Remember, everything in Tcl is stored as a 
string.

• Another very common command used often within Tcl is the “puts” command (pronounced, put s). The syntax for 
the puts command is puts [-nonewline]  [channelId]  string. The puts command displays the value within string
and prints it to location identified within channelId. If no channelId is specified, then puts defaults to stdout, which is 
the screen. Nonewline suppress the carriage control/line feed of the output. 

• By default, Tcl assumes that the words used in a command are literals and not variables. Tcl is a lazy language. 
What we mean by that is that Tcl will look at a word and assume that the word is a literal, unless we specifically tell it 
differently. Therefore, if we want to display the contents of the variable var using the puts command, we will need a 
special operator in order to inform Tcl to not treat this word as a literal. The command shown below will display the 
value Hello! to standard output (stdout): puts  $var
The output of this command as displayed on the screen is: Hello!

• In the interactive mode of Tcl, the set command will display its value to stdout. This is one of the benefits of Tcl, 
immediate feedback. If instead of initializing var to a simple string such as Hello!, maybe you would initialize var to 
some long mathematical computation, in this fashion, seeing the immediate result of the equation could be very 
beneficial.
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• The unset command allows you to remove variables from the script.

• For simple variables, Tcl will overwrite the variable if a new set command is issued. However, when you 
begin to create complex structures you may want to remove the structure since if you attempt to create a 
structure that already exists an error will occur.

• If a name refers to an element of an array then that element is removed without affecting the rest of the 
array. If a name consists of an array name with no parenthesized index, then the entire array is deleted. 
The unset command returns an empty string as result. An error occurs if any of the variables doesn't exist, 
and any variables after the non-existent one are not deleted. 
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• Let’s take a look at some of these special operators that you will use within Tcl.

Important note:

• This training course uses an old Spirent Product called Spirent Connect to demonstrate  Tcl. This product is no 
longer available for purchase,

• The dollar sign ( $ ) is used for variable substitution. The dollar sign ($) informs Tcl to use the variable as a 
variable rather than a literal, it is known as the variable substitution operator. When the $ sign is placed in front 
of a variable, the interpreter will use the value of that variable and not the variable name itself. 

Example:

• The slide above displays an example of variable substitution.

• The set command sets the contents of var1 to 50.

• The first puts line will display the contents of var1 since we are using variable substitution.

• The second puts line is used as a spacer when the output is displayed on the screen.

• Finally, the last puts statement will display the text var1 since no variable substitution is used.

• When we execute the script by selecting the Run icon, the script executes as shown in the pop up window. 
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• Square brackets ( [  ] ) are used for command substitution. Square brackets are used very similarly to the 
$ sign in that they deal with substitution. However, the brackets indicate to Tcl to execute the commands 
within the brackets and then return that value to the command. 

Example:

• The command set var [expr 5 * 10] will set the variable var to the product of 5 times 10.

• The puts line will display the contents of var1.

• When we execute the script by selecting the Run icon, the script executes as shown in the pop up window.
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• Double quotes (“ ”) group words into single arguments.  Command and variable substitution occurs 
within double quotes. 

Example:

• The command set var “Hello World” will set the variable var to Hello World. The double quotes 
eliminates the blank spaces between the two words and Tcl see this as one argument. The output is 
displayed when the script is executed.

• In the second example, Hello World is not enclosed within double quotes. When the script is executed an 
error is presented by Tcl since you cannot have blank spaces between multiple elements without 
“grouping” the elements together.     
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• Curly brackets ( {  } ) group words as well except that no substitution is performed inside. The curly 
brackets perform the same function as the double quotes except that Tcl will not honor any type of 
substitution within the double quotes. If you want to print out a $ sign or square brackets, then you would 
place them inside of curly brackets.
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• The backslash ( \ ) is used to “quote” special characters as well as act as a line continuation 
character. If you want to continue one line to the next line within the Tcl script file, you would use the 
backslash. Please note that the backslash does not function as a line continuation character within the 
interactive mode of the Tcl shell. 

• The example above illustrates how the backslash is used to “quote special characters”.

• Since the semi-colon is used to indicate the end of a code line in Tcl, you cannot set the semi-colon as 
displayed within the first two lines above. When the backslash is inserted, Tcl views the semi-colon as just a 
normal character.
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Exercise 4: Viewing screen cams 

Objective
• After completion of this exercise the student will be able to:

– Identify and describe basic Tcl language features.

Completion Time
• The completion time for this activity is 5 minutes.

Summary
• Being able to identify, describe and comprehend basic Tcl language features is key to your success in 

developing Tcl scripts. The information presented within the Basic Tcl language features topic presentation 
introduces the initial Tcl framework that you will build on during the entire Introduction to Tcl course. . 

Required Elements
• 04_Tcl_Features_Using_tclsh Video Demonstration

Detailed Steps 
• Step 1: View the 04_Tcl_Features Video Demonstration (5 minutes 6 seconds). This screen 

cam will demonstrate basic Tcl language features using a standard DOS based Tcl shell.

• This completes exercise 4.
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Exercise 5: Basic Tcl Language Features

Objective
• After completion of this lab activity the student will be able to use basic Tcl language features such as:

– set command 
– puts command
– Variable substitution
– Command substitution
– Grouping
– Curly braces
– Backslash.

Completion Time
• The completion time for this activity is 15 minutes.

Summary
• Being able to identify, describe and use basic Tcl language features is key to your success in developing Tcl

scripts. If you do not know how to use the basic features of Tcl, it will only become harder to comprehend the 
more complex elements of Tcl presented later within the course. The following list provides a summary of the lab 
activity. The Detailed steps section contains additional step-by-step procedures for you to follow in order to 
successfully complete the lab.

– Create a Tcl script named lab_5.tcl that will use set, puts and variable substitution
– Run the lab_5.tcl file from the Tcl shell
– Use command substitution
– Use grouping
– Use the backslash feature
– Close the DOS window

Key concepts
• The Basic Tcl command structure is based on the fact that all commands are a series of words and that every 

Tcl command returns a value.

Required Elements
• Tcl loaded on your workstation.

Important notes
• You must have Tcl loaded on your workstation in order to perform the hands-on exercises contained within this 

training course.
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Detailed Steps 

Create a Tcl script named lab_5.tcl that will use set, puts and variable substitution
• Step 1: Open a file in a text editor, such as PFE, NotePad or WordPad.
• Step 2: Within the file, set the value of the variable var1 to 50.  Set the value of the variable var2 to: Hello World! 

The exact code is provided below:
set var1 50
set var2 Hello World!

• Step 3: Within the file, code two Tcl puts statements, each one displaying the value of one of the variables. The 
exact code is provided below:

puts $var1
puts $var2

• Step 4: In the text editor save the file. Name the file lab_5.tcl and place the file within the Labs directory off the root 
directory. You should have created this directory in Exercise 3. If you did not complete Exercise 3, create a 
directory named Labs off the root directory at this time 

Run the lab_5.tcl file from the Tcl shell
• Step 5: Open a DOS prompt on your workstation.
• Step 6: In the MS-DOS window, change directories using the following command cd C:\labs. Run the script using 

the command: tclsh8x lab_5.tcl (You must substitute x with the version number of Tcl you have loaded on your 
system, such as tclsh83.) The Tcl shell will launch, the script should execute displaying 50 and Hello World to the 
screen and then exit, finally the Tcl shell will exit as well.

Use command substitution
• Step 7: In the MS-DOS window start the Tcl shell by typing tclsh8x (You must substitute x with the version number 

of Tcl you have loaded on your system, such as tclsh83.) The Tcl shell will launch as displayed by the % sign.
• Step 8: At the Tcl prompt, type in the following line of Tcl code then press Enter:
• set var [expr 10 * 10]
• Step 9: After the command is executed, 100 should have been displayed to the screen. Can you explain why 100 

was displayed to the screen even though you did not use the puts command to display the results to the screen? 
The answer is provided on the next page.

____________________________________________________________________________
____________________________________________________________________________
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Detailed Steps 
• Step 9 Answer: Two reasons. 1) The square brackets instructed Tcl to perform the action of the contents 

inside the brackets, which was to multiply 10 times 10 (we will cover the expr command in another topic 
area). 2) Once the value of 100 was set into the variable named var, the return value of this command (100) 
was presented to the screen automatically by the interactive shell.

Use grouping
• Step 10: At the Tcl prompt, type in the following line of Tcl code then press Enter:
• set var “This is a test of grouping.”
• Step 11: After the command is executed, the following result is displayed, This is a test of grouping to the 

screen.
• Step 12: At the Tcl prompt, type the command puts $var then press Enter. The same text should have been 

displayed to the screen. Tcl will overwrite variables as just proven over the last several steps.
• Step 13: At the Tcl prompt, type in the following line of Tcl code then press Enter: Notice that you will not use the 

quotes on this line of code.
set var This is a test of grouping.

• Step 14: You will receive an error message, since if you wish to group together single words, you must use 
grouping.

• Step 15: At the Tcl prompt, type the command puts $var then press Enter. The same text, This is a test of 
grouping, should have been displayed to the screen. This proves that no changes were made to the var variable.

• Step 16: At the Tcl prompt, type in the following line of Tcl code then press Enter:
set var “$var”

• Step 17: The same text, This is a test of grouping, should have been displayed to the screen. This proves that no 
changes were made to the var variable since the $ sign is a specific Tcl character. If you wish to have the contents 
of var set to $var then you will have to use the curly  braces. Remember that the curly braces perform grouping 
functions only they do not allow substitution.

• Step 18: At the Tcl prompt, type in the following line of Tcl code then press Enter:
set var {$var}

• Step 19: The text, $var, should have been displayed to the screen. This proves curly braces do not allow 
substitution.

• Step 20: At the Tcl prompt, type in the following line of Tcl code then press Enter:
set var {This is a test of grouping}

• Step 21: The text, This is a test of grouping, should have been displayed. This proves that curly braces perform 
grouping functions as well.
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Detailed Steps 

Use the backslash feature
• Step 22: At the Tcl prompt, type in the following line of Tcl code then press Enter:

set var\
• Step 23: Tcl will not return any values since the command is in process waiting to be completed. Type 50 then 

press Enter.
• Step 24: The number 50 should have been displayed to the screen. This proves that you can use the backslash as 

a line continuation character.
• Step 25: At the Tcl prompt, type in the following line of Tcl code then press Enter:

set var \$var
• Step 26: $var should have been displayed to the screen. This proves that you can use the backslash to quote 

special Tcl characters.

Close the DOS window
• Step 27: Close the DOS window.

• This completes exercise 5.
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Chapter overview
• The topics covered within this chapter are listed above.
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• There is an assortment of Tcl information/training available on the web as well as in book form. We have listed 
some of theses resources, however, please note that this list only scratches the surface of Tcl
information/training material available.
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• An online help facility is included in most installations of Tcl.

• The slide displays a sample of the Online Tcl facility contained within our workstation.
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• Dozens of books available at any bookstore or library such as .
– Tcl and the Tcl Toolkit: John K. Ousterhout / Paperback / Addison-Wesley / March 1994 

– Graphical Applications with Tcl&Tk: Eric Foster-Johnson, Johnson Eric Foster / Paperback / IDG Books 
Worldwide / October 1997 

– SAMS Teach Yourself Tcl/Tk in 24 Hours: Venkat V. Sastry, Lakshmi Sastry / Paperback / Sams / 
November 1999 

– Tcl/Tk for Dummies: Tim Webster / Paperback / IDG Books Worldwide / October 1997 
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• You can find Tcl/Tk resources at:

– There are numerous web-sites that house Tcl/Tk information. Some of the sites offer free information while 
others are fee-based.
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• You can find Tcl/Tk resources at:

– The following news group.   news:comp.lang.tcl

– Mail List: send email to wintcl-request@tclconsortium.org with the word SUBSCRIBE as the subject. 
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Chapter overview
• The topics covered within this chapter are listed above.
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• The expr command is used to evaluate an expression and return a value. The expr command will 
concatenates arg's (adding separator spaces between them), evaluates the result as a Tcl expression, and 
returns the value. The operators permitted in Tcl expressions are a subset of the operators permitted in C 
expressions, and they have the same meaning and precedence as the corresponding C operators. 

• Everything is Tcl is represented by a string (even numbers), the expr command allows Tcl to:

– perform mathematical functions effectively.

– support non-numeric operands and string comparisons. 

• Tcl expressions almost always yield numeric results (integer or floating-point values).

OPERANDS:
• A Tcl expression consists of a combination of operands, operators, and parentheses. White space may be 

used between the operands and operators and parentheses; it is ignored by the expression's instructions. 
Where possible, operands are interpreted as integer values. Integer values may be specified in decimal (the 
normal case), in octal (if the first character of the operand is 0), or in hexadecimal (if the first two characters 
of the operand are 0x). If an operand does not have one of the integer formats given above, then it is 
treated as a floating-point number if that is possible. Floating-point numbers may be specified in any of the 
ways accepted by an ANSI-compliant C compiler. 
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• Basic arithmetic processes in Tcl are performed with the expr command.  Math operations, math functions 
and string operations are all valid. Below we have presented some valid expr operators:

– *  /  %  Multiply, divide, remainder. Cannot apply to string operands, and remainder may be 
applied only to integers. The remainder will always have the same sign as the divisor and an 
absolute value smaller than the divisor. 

– +  - Add and subtract. Valid for any numeric operands. 
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• - unary minus. Unary. A description of a function or operator which takes one argument. For example, 
the unary minus operator which negates its argument. 

• + unary plus

• ~ bit wise not. Flips the bits. (1’s compliment). For example, expr ~ 1 will become –2. 

• ! logical not. Turns the number into a logical expression and then inverts the result. For example, expr ! 
5 will first turn return the result of 1 (True) and then invert the result to return 0. 

• Cannot apply to string operands, and bit-wise NOT may be applied only to integers. 
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• <<  >>  Left and right shift. Valid for integer operands only. A right shift always propagates the sign 
bit (right shift sign extends). 

• The slide displays how if you shifted the number 5 (101 in binary) 5 places to the left the result within 
expr command would be 160 (10100000 in binary).
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• < Boolean less than

• <= Boolean less than or equal to

• > Boolean greater than

• >= Boolean greater than or equal to

• == Boolean equal to

• != Boolean not equal to

• Each operator produces 1 if the condition is true, 0 otherwise. These operators may be applied to strings 
as well as numeric operands, in which case string comparison is used. Valid for all operand types.

• eq ne

– Boolean string equal and string not equal. Each operator produces a zero/one result. The operand 
types are interpreted only as strings. 
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• & Bit-wise AND. Valid for integer operands only.

• ^ Bit-wise exclusive OR. Valid for integer operands only.

• | Bit-wise OR. Valid for integer operands only.

• The slide demonstrates that when the bit values of 5 (101) and seven (111) are anded together, the result 
is 5 (101). 
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• && Logical AND. Produces a 1 result if both operands are non-zero, 0 otherwise. Valid for Boolean and 
numeric (integers or floating-point) operands only.

• || Logical OR. Produces a 0 result if both operands are zero, 1 otherwise. Valid for Boolean and numeric 
(integers or floating-point) operands only. 
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• x ? y : z  ternary operator (question-colon or if ? then : else). Ternary.  A description of an operator 
taking three arguments. 

• If-then-else, as in C. If x evaluates to non-zero, then the result is the value of y. Otherwise the result is 
the value of z. The x operand must have a numeric value. 
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• See the manual for more details on the results produced by each operator. All of the binary operators 
group left-to-right within the same precedence level. For example, the command:

set a [4*2 < 7] returns 0 since 8 (4 * 2) is not less than 7.

• The &&, ||, and ?: operators have ``lazy evaluation'', just as in C, which means that operands are not 
evaluated if they are not needed to determine the outcome. For example, in the command:

{$v ? [a] : [b]} only one of [a] or [b] will actually be evaluated, depending on the value of $v. Note, 
however, that this is only true if the entire expression is enclosed in braces; otherwise the Tcl parser will 
evaluate both [a] and [b] before invoking the command.
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• The expr command also supports the mathematical functions presented over the next two slides.
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• The expr command also supports these mathematical functions:

abs acos asinatan atan2 ceil cos cosh double exp floor

fmod hypot int log log10 powrand round sin sinhsqrt

srand tan tanh
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• Within expressions, Tcl can handle fixed point and floating point numbers and numbers expressed in 
decimal, octal and hexadecimal.  Because Tcl is not typed, special care must be used in certain 
circumstances.  

Example 1:

• The commands displayed below will cause Tcl to calculate the value of 1 as the result of 5 / 3:

set  var1  5
set  var2  3
puts  “The value of var1 / var2 is:  [ expr $var1  /  $var2 ]”

The value of var1 / var2 is: 1

Example 2:

• A more effective coding example is displayed below. These commands will return a value of 1.6666, 
which is the desired result.

set  var1  5.0
set  var2  3
puts  “The value of var1 / var2 is:  [ expr $var1  /  $var2 ]”

The value of var1 / var2 is: 1.66666
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Exercise 7: View Video Demonstration

Objective
• After completion of this exercise the student will be able to:

– Identify and describe Tcl mathematical operators
– Use key expr mathematical operators.

Completion Time
• The completion time for this activity is 15 minutes.

Summary
• Tcl is a string-based language, however, it provides facilities to process characters other than text. You can use 

the expr Tcl command to process mathematical equations. 

Required Elements
• 07_expr_Math_Operators Video Demonstration

Detailed Steps 
• Step 1: View the 07_expr_Math_Operators Video Demonstration (9 minutes 58 seconds). This screen cam 

will demonstrate the use of key expr mathematical operators.

• This completes exercise 7.
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Exercise 8: Math Operators and Functions

Objective
• After completion of this lab activity the student will be able to use the:

– use the expr command.

Completion Time
• The completion time for this activity is 15 minutes.

Summary
• Being able to use the expr command is important when you want to process mathematical equations within your 

Tcl script. The following list provides a summary of the lab activity. The Detailed steps section contains 
additional step-by-step procedures for you to follow in order to successfully complete the lab.

– Start a Tcl shell on your workstation
– Use addition, subtraction, multiplication, division and remainder operators 
– Use Bit-wise operators (not, and, xor, or)
– Use Logical operators (not, and, or)
– Use expr mathematical functions 
– Use expr mathematical conversion functions 
– Close the DOS window

Key concepts
• The expr Tcl commandis used to evaluate an expression.  

Required Elements
• Tcl loaded on your workstation.

Important notes
• You must have Tcl loaded on your workstation in order to perform the hands-on exercises contained within this 

training course.
• The answers to the questions asked within the steps of this exercise are located in the second half of this 

exercise.
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Detailed Steps 

Start a Tcl shell on your workstation.
• Step 1: Open a DOS prompt on your workstation.
• Step 2: In the MS-DOS window start the Tcl shell by typing tclsh8x (You must substitute x with the version number 

of Tcl you have loaded on your system, such as tclsh84.) The Tcl shell will launch as displayed by the % sign.

Use addition, subtraction, multiplication, division and remainder operators
• Step 3: At the Tcl prompt, enter the Tcl code that will:

– Create a variable named a with a value of 10.
– Create a variable named b with a value of 10.
– Place the results (into a variable named var) of the expr expression that will add a and b.
– Display the contents of var.

• Step 4: At the Tcl prompt, enter the Tcl code that will:
– Create a variable named a with a value of 200.
– Create a variable named b with a value of 100.
– Place the results (into a variable named var) of the expr expression that will subtract b from a.
– Display the contents of var.

• Step 5: At the Tcl prompt, enter the Tcl code that will:
– Create a variable named a with a value of 200. 
– Create a variable named b with a value of 10. 
– Place the results (into a variable named var) of the expr expression that will divide a by b.
– Display the contents of var.

• Step 6: At the Tcl prompt, enter the Tcl code that will:
– Create a variable named a with a value of 200.
– Create a variable named aa with a value of 200.0. 
– Create a variable named b with a value of 190.
– Place the results (into a variable named var) of the expr expression that will divide a by b.
– Place the results (into a variable named var1) of the expr expression that will divide aa by b.
– Display the contents of var.
– Display the contents of var1.
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• Step 7: At the Tcl prompt, enter the Tcl code that will:
– Create a variable named a with a value of 200.
– Create a variable named b with a value of 5.
– Place the results (into a variable named var) of the expr expression that will multiply a and b.
– Display the contents of var.

• Step 8: At the Tcl prompt, enter the Tcl code that will:
– Create a variable named a with a value of 7.
– Create a variable named b with a value of 5.
– Place the results (into a variable named var) of the expr expression that will return the remainder of division 

of a by b.
– Display the contents of var.

Use Bit-wise operators (not, and, xor, or)
• Step 9: At the Tcl prompt, enter the Tcl code that will:

– Create a variable named a with a value of 7.
– Place the results (into a variable named var) of the expr expression that will return the 1’s compliment of a.
– Display the contents of var.

• Step 10: At the Tcl prompt, enter the Tcl code that will:
– Create a variable named a with a value of 20.
– Create a variable named b with a value of 4.
– Place the results (into a variable named var) of the expr expression that will return the Bit-wise and value of 

variables a by b.
– Display the contents of var.

• Step 11: At the Tcl prompt, enter the Tcl code that will:
– Create a variable named a with a value of 20.
– Create a variable named b with a value of 5.
– Place the results (into a variable named var) of the expr expression that will return the Bit-wise or value of 

variables a by b.
– Display the contents of var.

• Step 12: At the Tcl prompt, enter the Tcl code that will:
– Create a variable named a with a value of 20.
– Create a variable named b with a value of 5.
– Place the results (into a variable named var) of the expr expression that will return the Bit-wise exclusive or

value of variables a by b.
– Display the contents of var.
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Use Logical operators (not, and, or)
• Step 13: At the Tcl prompt, enter the Tcl code that will:

– Create a variable named a with a value of 5.
– Create a variable named b with a value of -1.
– Create a variable named c with a value of 0.
– Place the results (into a variable named var) of the expr expression that will return the Bit-wise not value of 

variables a.
– Place the results (into a variable named var) of the expr expression that will return the Bit-wise not value of 

variables b.
– Place the results (into a variable named var) of the expr expression that will return the Bit-wise not value of 

variables c.
– Display the contents of var.
– Display the contents of var1.
– Display the contents of var2.

• Step 14: At the Tcl prompt, enter the Tcl code that will:
– Create a variable named a with a value of 5.
– Create a variable named b with a value of -1.
– Create a variable named c with a value of 0.
– Place the results (into a variable named var) of the expr expression that will return the Bit-wise not value of 

variables a.
– Place the results (into a variable named var) of the expr expression that will return the Logical and value of 

variables a and a.
– Place the results (into a variable named var) of the expr expression that will return the Logical and value of 

variables a and b.
– Place the results (into a variable named var) of the expr expression that will return the Logical and value of 

variables a and c.
– Display the contents of var.
– Display the contents of var1.
– Display the contents of var2.
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• Step 15: At the Tcl prompt, enter the Tcl code that will:

– Create a variable named a with a value of 5.
– Create a variable named b with a value of -1.
– Create a variable named c with a value of 0.
– Place the results (into a variable named var) of the expr expression that will return the Bit-wise not value of 

variables a.
– Place the results (into a variable named var) of the expr expression that will return the Logical or value of 

variables a and a.
– Place the results (into a variable named var) of the expr expression that will return the Logical or value of 

variables a and b.
– Place the results (into a variable named var) of the expr expression that will return the Logical or value of 

variables a and c.
– Place the results (into a variable named var) of the expr expression that will return the Logical or value of 

variables c and c.
– Display the contents of var.
– Display the contents of var1.
– Display the contents of var2.
– Display the contents of var3.

Use expr mathematical functions
• Step 16: At the Tcl prompt, enter the Tcl code that will:

– Create a variable named a with a value of 64.
– Place the results (into a variable named var) of the expr expression that will return the square root value of 

variable a.
– Display the contents of var.

• Step 17: At the Tcl prompt, enter the Tcl code that will:
– Place the results (into a variable named var) of the expr expression that will return a psuedo random number 

between 0.0 and 1.0
– Rerun the command three times in order to verify that the number does change.
– Display the contents of var.

82



Version 2

Essentials of Tcl

Detailed Steps 

Use expr mathematical conversion functions
• Step 18: At the Tcl prompt, enter the Tcl code that will:

– Create a variable named a with a value of -64.
– Place the results (into a variable named var) of the expr expression that will return the absolute value of 

variable a.
– Display the contents of var.

• Step 19: At the Tcl prompt, enter the Tcl code that will:
– Create a variable named a with a value of 64.45.
– Create a variable named b with a value of 64.67.
– Place the results (into a variable named var) of the expr expression that will return the rounded value of 

variable a.
– Place the results (into a variable named var1) of the expr expression that will return the rounded value of 

variable b.
– Display the contents of var.
– Display the contents of var1.

Close the DOS window
• Step 20: Close the DOS window.
• The answers to the steps are located over the next several pages.
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Use addition, subtraction, multiplication, division and remainder operators
• Step 3: At the Tcl prompt, type in the following line of Tcl code then press Enter:

set a 10
set b 10
set var [expr $a + $b]
puts $var

• Step 3 results: The contents of var = 20
• Step 4: At the Tcl prompt, type in the following line of Tcl code then press Enter:

set a 200
set b 100
set var [expr $a - $b]
puts $var

• Step 4 results: The contents of var = 100
• Step 5: At the Tcl prompt, type in the following line of Tcl code then press Enter:

set a 200
set b 10
set var [expr $a / $b]
puts $var

• Step 5 results: The contents of var = 20
• Step 6: At the Tcl prompt, type in the following line of Tcl code then press Enter:

set a 200
set aa 200.0
set b 190
set var [expr $a / $b]
set var1 [expr $aa / $b]
puts $var
puts $var1

• Step 6 results: The contents of var = 1 and var1 = 1.05263157895.
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• Step 7: At the Tcl prompt, type in the following line of Tcl code then press Enter:

set a 200
set b 5
set var [expr $a * $b]
puts $var

• Step 7 results: The contents of var = 1000
• Step 8: At the Tcl prompt, type in the following line of Tcl code then press Enter:
• set a 7

set b 5
set var [expr $a % $b]
puts $var

• Step 8 results: The contents of var = 2

Use Bit-wise operators (not, and, xor, or)
• Step 9: At the Tcl prompt, type in the following line of Tcl code then press Enter:

set a 7
set var [expr ~$a]

• Step 9 results: The contents of var = -8
• Step 10: At the Tcl prompt, type in the following line of Tcl code then press Enter:

set a 20
set b 4
set var [expr $a & $b]

• Step 10 results: The contents of var = 4. 00010100 and 00000100 = 00000100
• Step 11: At the Tcl prompt, type in the following line of Tcl code then press Enter:

set a 20
set b 5
set var [expr $a | $b]

• Step 11 results: The contents of var = 21. 00010100 or 00000101 = 00010101
• Step 12: At the Tcl prompt, type in the following line of Tcl code then press Enter:

set a 20
set b 5
set var [expr $a ^ $b]

• Step 12 results: The contents of var = 17. 00010100 xor 00000101 = 00010001
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Use Logical operators (not, and, or)
• Step 13: At the Tcl prompt, type in the following line of Tcl code then press Enter:

set a 5
set b –1
set c 0
set var [expr ! $a]
set var1 [expr ! $b]
set var2 [expr ! $c]

• Step 13 results: The contents of var = 0, var1 = 0 and var2 = 1.
• Step 14: At the Tcl prompt, type in the following line of Tcl code then press Enter:

set a 5
set b –1
set c 0
set var [expr $a && $a]
set var1 [expr $a && $b]
set var2[expr $a && $c]

• Step 14 results: The contents of var = 1, var1 = 1 and var2 = 0.
• Step 15: At the Tcl prompt, type in the following line of Tcl code then press Enter:

set a 5
set b –1
set c 0
set var [expr $a || $a]
set var1 [expr $a || $b]
set var2[expr $a || $c]
set var3[expr $c || $c]

• Step 15 results: The contents of var = 1, var1 = 1, var2 = 1 and var3 = 0.

Use expr mathematical functions
• Step 16: At the Tcl prompt, type in the following line of Tcl code then press Enter:

set a 64
set var [expr sqrt ($a)]

• Step 16 results: The contents of var = 8.0
• Step 17: At the Tcl prompt, type in the following line of Tcl code then press Enter:

set var [expr rand ()]
set var [expr rand ()]
set var [expr rand ()]

• Step 17 results: The contents of var = the numbers will vary for example .903578307324,
.894721784063, .914386083217, etc.
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Use expr mathematical conversion functions
• Step 18: At the Tcl prompt, type in the following line of Tcl code then press Enter:

set a -64
set var [expr abs($a)

• Step 18 results: The contents of var = 64.
• Step 19: At the Tcl prompt, type in the following line of Tcl code then press Enter:

set a 64.45
set b 64.67
set var [expr round($a)]
set var1 [expr round($b)]

• Step 19 results: The contents of var = 64 and var1 = 65.
• This completes exercise 8.
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Chapter overview
• The topics covered within this chapter are listed above.

Version 2

Essentials of Tcl

88



• All variables in Tcl are represented as strings. Previously, we showed you that whether you are storing 
integers or words, everything in Tcl is stored as a string. 

• A String is a variable-length sequence of these characters.

• Strings have a length associated with them that will correspond to the number of characters 
within the String and this should not be confused with the amount of storage, as some characters can 
take up multiple bytes. A String with a length of zero is said to be empty.
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• Tcl has many commands that will manipulate strings in various ways. The list above presents several 
commands that are very helpful in string manipulation.

– format command. String formatting.

– string command. Set of string manipulation commands.

– append command. Append values to the end of a string.

– scan command. String parsing.

– binary command. Manipulate binary strings.

– regexp command. Pattern matching using regular expressions.

– regsub command. Pattern matching and substitution using regular expressions.

Important note:

• We will discuss the format and string commands in detail over the next several slides.
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• One of these string commands that will prove useful is the format command. The format command generates a 
formatted string in the same way as the ANSI C sprintf procedure. It uses % conversion specifiers and allows additional 
arguments to provide values to be substituted into the result. The return value from format is the formatted string.

• The command operates by scanning formatString from left to right.  Each character from the format string is appended 
to the result string unless it is a percent sign. If the character is a % then it is not copied to the result string. Instead, the 
characters following the % character are treated as a conversion specifier. The format command must be given enough 
args to meet the needs of all of the conversion specifiers in formatString. 

• d. Convert integer to signed decimal string. 
• u.Convert integer to unsigned decimal string. 
• i. Convert integer to signed decimal string;  the integer may either be in decimal, in octal (with a leading 0) or in 

hexadecimal (with a leading 0x). 
• o. Convert integer to unsigned octal string. 
• x or X. Convert integer to unsigned hexadecimal string, using digits “0123456789abcdef” for x and 

“0123456789ABCDEF” for X). 
• c. Convert integer to the Unicode character it represents. 
• s. No conversion; just insert string. 
• f . Convert floating-point number to signed decimal string of  the form xx.yyy, where the number of y's is determined by 

the precision (default: 6). If the precision is 0 then no decimal point is output. 
• e or e. Convert floating-point number to scientific notation in the  form x.yyye± zz, where the number of y's is 

determined  by the precision (default: 6). If the precision is 0 then no decimal point is output. If the E form is used then 
E is  printed instead of e. 

• g or G. If the exponent is less than -4 or greater than or equal to the  precision, then convert floating-point number as 
for %e or  %E. Otherwise convert as for %f. Trailing zeroes and a trailing decimal point are omitted. 

• % No conversion: just insert %. 
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• One of these string commands that will prove useful is the format command. The format command generates a 
formatted string in the same way as the ANSI C sprintf procedure. It uses % conversion specifiers and allows additional 
arguments to provide values to be substituted into the result. The return value from format is the formatted string.

• The command operates by scanning formatString from left to right.  Each character from the format string is appended 
to the result string unless it is a percent sign. If the character is a % then it is not copied to the result string. Instead, the 
characters following the % character are treated as a conversion specifier. The conversion specifier controls the 
conversion of the next successive arg to a particular format and the result is appended to  the result string in place of 
the conversion specifier. If there are multiple conversion specifiers in the format string, then each one controls the 
conversion of one additional arg. The format command must be given enough args to meet the needs of all of the 
conversion specifiers in formatString. 

• Notice in the example how we used the format command to take three separate variables and format them as a 
standard date. This is very simplistic example and as strings get more complex the format command with prove very 
useful to you, if you require structured output. The %s in the example indicates that the format command should 
process the command as a string.

Format example:

• The example code illustrated above will display the date correctly using the format command (US date only). 

• The set commands place the contents 03, 21 and 2003 within the three variables var1, var2 and var3.

• The format command structures the data contained within the variables. The first %s format statement will grab the 
content of var1 and place a dash after the contents (03-) the second %s format statement will grab the content of var2 
and place a dash after the contents (21-), finally the last %s format statement will grab the content of var3  (2003). The 
puts command will display the output of the format command to stdout. 03-21-2003
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• The string command options listed above deal explicitly with strings. If you look under the string 
command in Online Tcl Help, you will find these command options. You can use these command options 
to manipulate strings in various ways. 

• Since all of the commands will manipulate strings in some form, their usage is very similar. We will 
explain a few of these commands over the next several pages to make you feel confident on your usage 
of string commands.
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• The string compare command performs a character-by-character comparison of strings.

• The string compare command uses Lexicographic matching for its comparison. Lexicographic matching 
means that each character is represented by a number and the number value of one character is 
compared to be less than, equal to, or greater than another character’s number value.
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Example 1:

• The return value in this example is a -1 since we are comparing the literals st1 and st2. st1 is less than 
st2.

Example 2:

• The return value in this example is a 1 since we are comparing the literals st2 and st1. st2 is greater than 
st1.

Example 3:

• The return value in this example is a -1 since we are comparing the values of st1 and st2. The value of 
st1 (alpha) is less than the value of st2 (alphe).

Example 4:

• The return value in this example is a 1 since we are comparing the values of st2 and st1. The value of st2 
(alphe) is greater than the value of st1 (alpha).
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• The string equal command is very similar to the string compare command. The major difference is that 
the return is either a 1 for a match or a 0 for a non-match.
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Example:

• The string equal command within the if/else loop will check to see if both values within the variables st1 and 
st2 are equal. They are not, so the output will be the puts command that states that the Strings are not equal.

Important note:

• We will discuss Loop code later in this course.
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• The string length command is used to determine the number of characters in a string.

Example:

• The set device command will initialize the variable device with the value of POS OC-192 (notice that this 
value is 10 characters in length, including the space).

• The set length command will place the results of the string length $device command into the variable 
named length.

• The puts $length command will display the value of $length.

• The value of 10 is displayed when the code is executed.
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• The string match command is used to match patterns within a string.

• In order to return a 0, both the pattern and string must be identical, unless you specify one of the special 
sequences (*, ?, [chars]).
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Example 1:

• The set st1 command initializes the variable st1 with the value of alpha.

• The set st2 command initializes the variable st2 with the value of alpo.

• The set st3 command initializes the variable st3 with the value of lap. 

• The first string match command returns a 1 since there is a match between the wildcard a* and the string alpha.

• The second string match command returns a 1 since there is a match between the wildcard a* and the string 
alpo.

• The third string match command returns a 0 since there is not a match between the wildcard a* and lap. 

Example 2:

• The set st1 command initializes the variable st1 with the value of alpha.

• The set st3 command initializes the variable st3 with the value of ap.

• The first string match command returns a 1 since there is a match between the single character search alph? 
and the string alpha.

• The second string match command returns a 1 since there is a match between the values within the [chars} 
value and the string ap. The a in the string ap is between a-c, also the p is between a-t as defined in the match 
command.
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• The string range command is used to identify characters within a string based on position.

• Position values are zero relative (start at 0 and not 1).

Example:

• The set device command initializes the variable device with the value of POS OC-192. 

• The set type command now initializes the variable type to the value returned by the string range 
command. This command will store the values in locations 0 through 2 of the variable device.

• The puts command will display the content of the variable named type to the screen (POS). 
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• The string tolower command is used to converted all upper case letters to lower case.

• You can specify which string parameters to change based on position.

• Position values are zero relative (start at 0 and not 1).

Example:

• The set device command initializes the variable device with the value of POS OC-192. Remember, Tcl
is case sensitive.

• The second set device command now initializes the variable device to the value returned by the string 
tolower command. This command will take the values in locations 0 through 2 and make them lower 
case.

• The puts command will display the results to the screen (pos OC-192).
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• The string trim command is used to remove characters or white spaces from a string.

• If the chars value is not specified then white space is removed (spaces, tabs, newlines, and carriage returns).

Example (string trim):

• Here’s an example using the string trim command. Notice how the <> angle brackets are used to demonstrate 
exactly when the spaces are in relation to the string.

• set  var1  "   World    ” ; # white space around the string

• puts  <$var1> ; # display the value

• <  World  > Value as displayed on the system when the program is run.

• set  var2  [ string  trim  $var1 ] ; # trim left and right - notice the command substitution

• puts  <$var2> ; # display the trimmed value

• <World> Value as displayed on the system when the program is run.
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Exercise 9: View Video Demonstration

Objective
• After completion of this exercise the student will be able to identify and describe the following string commands:

– format
– string compare
– string equal
– string match
– string range
– string tolower
– string toupper.

Completion Time
• The completion time for this activity is 25 minutes.

Summary
• Everything within Tcl is processed as a string. Tcl has many commands that will allow you to manipulate strings 

in various ways, such as formatting, converting or matching a specific pattern within a string. 
• Instead of formatting your output results in a human readable form, you may be required to format the output in a 

manner required by the application. Conversion allows you to keep a consistent look and feel to your output. For 
example, if the your script requests an IP address from your user, you may wish to verify that the input is valid, 
then unformat the input and strip out decimal points within the IP address before passing the value to the 
application. Finally, matching patterns within a string allows the script to identify data quickly and easily. 

Required Elements
• 09_String_Compare Video Demonstration
• 09_String_Equal Video Demonstration
• 09_String_Match Video Demonstration
• 09_String_Range Video Demonstration
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Exercise 9: View Video Demonstration

Detailed Steps 
• Step 1: View the 09_String_Format Video Demonstration (4 minutes 43 seconds). In this screen cam will demonstrate the 

use of the format command to alter the structure of the output. 
• Step 2: View the 09_String_Compare Video Demonstration (3 minutes 45 seconds). This screen cam will 

demonstrate the use of the string compare command.
• Step 3: View the 09_String_Equal Video Demonstration (2 minutes 56 seconds). This screen cam will 

demonstrate the use of the string equal command.
• Step 4: View the 09_String_Match Video Demonstration (5 minutes 43 seconds). This screen cam will 

demonstrate the use of the string match command options (* and ? ).
• Step 5: View the 09_String_Range Video Demonstration (3 minutes 25 seconds). This screen cam will 

demonstrate the use of the string range, string tolower and string toupper command.

• This completes exercise 9.
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Exercise 10: string Commands

Objective
• After completion of this lab activity the student will be able to use the following string commands:

– format
– string compare
– string equal
– string match
– string range
– string tolower
– string toupper.

Completion Time
• The completion time for this activity is 30 minutes.

Summary
• In this exercise you will use some of the key string manipulation commands contained within Tcl. The following 

list provides a summary of the lab activity. The Detailed steps section contains additional step-by-step 
procedures for you to follow in order to successfully complete the lab.

– Start a Tcl shell on your workstation
– Use the format command
– Use the string compare command 
– Use the string equal command 
– Use the string length command
– Use the string match command
– Use the string range command
– Use the string tolower command
– Use the string trim command
– Close the DOS window

Key concepts
• Everything within Tcl is processed as a string. Tcl has many commands that will allow you to manipulate strings 

in various ways, such as formatting, converting or matching a specific pattern within a string.  

Required Elements
• Tcl loaded on your workstation.

Important notes
• You must have Tcl loaded on your workstation in order to perform the hands-on exercises contained within this 

training course.
• The answers to the questions asked within the steps of this exercise are located in the second half of this 

exercise.
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Detailed Steps 

Start a Tcl shell on your workstation
• Step 1: Open a DOS prompt on your workstation.
• Step 2: In the MS-DOS window start the Tcl shell by typing tclsh8x (You must substitute x with the version number 

of Tcl you have loaded on your system, such as tclsh83.) The Tcl shell will launch as displayed by the % sign.

Use the format command
• Step 3: At the Tcl prompt, enter the Tcl code that will:

– Create a variable named state with a value of Il.
– Create a variable named city with a value of Chicago.
– Create a variable named str_name with a value of Avenue A.
– Create a variable named str_num with a value of 10651.
– Create a puts command that uses the format command to display the variables in the following order: 

str_num, str_name, city, state. Also, put a / between each printed variable.

Use the string compare command
• Step 4: At the Tcl prompt, enter the Tcl code that will:

– Create a variable named a with a value of auto.
– Create a variable named b with a value of car.
– Create a variable named com that is initialized with the result of the string command that will compare the 

contents of the variable named a with the contents of the variable named b.
– Display the contents of com.

• What is the result and what does the result indicate?
____________________________________________________________________________

Use the string equal command
• Step 5: At the Tcl prompt, enter the Tcl code that will:

– Create a variable named a with a value of 10.
– Create a variable named b with a value of 10.
– Create a variable named c with a value of 20.
– Create a variable named eq that is initialized with the result of the string command that will compare the 

contents of the variable named a with the contents of the variable named b.
– Display the contents of eq.

• What is the result and what does the result indicate?
____________________________________________________________________________

– Create a variable named eq1 that is initialized with the result of the string command that will compare the 
contents of the variable named a with the contents of the variable named c.

– Display the contents of eq1.
• What is the result and what does the result indicate?
____________________________________________________________________________
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Use the string length command
• Step 6: At the Tcl prompt, enter the Tcl code that will:

– Create a variable named a with a value of automotive.
– Create a variable named len that initialized with the string command that will determine the number of 

characters contained within the variable named a.
– Display the contents of len.

• What is the result and what does the result indicate?
____________________________________________________________________________

Use the string match command
• Step 7: At the Tcl prompt, enter the Tcl code that will:

– Create a variable named a with a value of act.
– Create a variable named b with a value of active.
– Create a variable named c with a value of better.
– Create a variable named match that is initialized with the result of the string command that will attempt to 

match the letter a with any number of characters following the a within the contents of the variable named a.
– Display the contents of match.

• What is the result and what does the result indicate?
____________________________________________________________________________

– Create a variable named match1 that is initialized with the result of the string command that will attempt to 
match the letter a with any number of characters following the a within the contents of the variable named b.

– Display the contents of match1.
• What is the result and what does the result indicate?
____________________________________________________________________________

– Create a variable named match2 that is initialized with the result of the string command that will attempt to 
match the letter a with any number of characters following the a within the contents of the variable named c.

– Display the contents of match2.
• What is the result and what does the result indicate?
____________________________________________________________________________
• Step 8: At the Tcl prompt, enter the Tcl code that will:

– Create a variable named match3 that is initialized with the result of the string command that will attempt to 
match the letters ac with one additional character within the contents of the variable named a.

• What is the result and what does the result indicate?
____________________________________________________________________________

– Create a variable named match4 that is initialized with the result of the string command that will attempt to 
match the letter ac with one additional character within the contents of the variable named b.

• What is the result and what does the result indicate?
____________________________________________________________________________
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Use the string range command
• Step 9: At the Tcl prompt, enter the Tcl code that will:

– Create a variable named a with a value of “Thermal fusion”
– Create a variable named range that is initialized with the result of the string command that will attempt to 

present the characters “fusion” you have identified (location) within the contents of the variable named a.
– Display the contents of range.

• What is the result and what does the result indicate?
____________________________________________________________________________

Use the string tolower and toupper commands
• Step 10: At the Tcl prompt, enter the Tcl code that will:

– Create a variable named up that is initialized with the result of the string command that will make all 
characters within the variable a upper case.

– Display the contents of up.
– Display the contents of the variable named a.

• What were the results and what do they indicate?
____________________________________________________________________________
• Step 11: At the Tcl prompt, enter the Tcl code that will:

– Create a variable named low that is initialized with the result of the string command that will make all 
characters within the variable a lower case.

– Display the contents of low.
– Display the contents of the variable named a.

• What were the results and what do they indicate?
____________________________________________________________________________

Use the string trim command
• Step 12: At the Tcl prompt, enter the Tcl code that will:

– Create a variable named a with a value of “          Leading spaces”
– Create a variable named trim that is initialized with the result of the string command that will remove the 

preceding white spaces from the contents of the variable named a.
– Display the contents of the variable named trim.
– Display the contents of the variable named a.

• What were the results and what do they indicate? 
____________________________________________________________________________

Close the DOS window
• Step 13: Close the DOS window.
• The answers to the steps are located over the next several pages.
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Use the format command 
• Step 3: The code for this step is listed below.

set state Il
set city Chicago
set str_name “Avenue A”
set str_num 10651
puts [format “%s/%s/%s/%s” $str_num $str_name $city $state

• Step 3 results: 10651/Avenue A/Chicago/Il

Use the string compare command
• Step 4: The code for this step is listed below.

set a auto
set b car
set com [string compare $a $b]
puts $com

• Step 4 results: -1
• What does the result indicate? The –1 indicates that the value of auto is less than the value of car, since a 

comes before c in the alphabet.

Use the string equal command
• Step 5: The code for this step is listed below.

set a 10
set b 10
set c 20
set eq [string equal $a $b]
puts $eq
set eq1 [string equal $a $c]
puts $eq1

• Step 5 results: 1 for eq and 0 for eq1. 
• What does the result indicate? The 1 indicates that the value of a (10) is equal to the value of b (10). The 0 

indicates that the value of a (10) does not equal the value of c (20)

Use the string length command 
• Step 6: The code for this step is listed below.

set a automotive 
set len [string length $a]
puts $len

• What does the result indicate? That there is 10 characters contained within the variable named a.
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Use the string match command
• Step 7: The code for this step is listed below.

set a act
set b active
set c better
set match [string match a* $a]
puts $match

• What is the result and what does the result indicate? 1. The 1 indicates that the contents of $a did start with 
the letter a (act).

set match1 [string match a* $b]
puts $match1

• What is the result and what does the result indicate? 1. The 1 indicates that the contents of $b did start with 
the letter a (active).

set match2 [string match a* $c]
puts $match2

• What is the result and what does the result indicate? 0. The 1 indicates that the contents of $c didnot start with 
the letter a (better).

• Step 8: The code for this step is listed below.
set match3 [string match ac? $a]
puts $match3

• What is the result and what does the result indicate? 1. The 1 indicates that the contents of $a did start with 
the letters ac and that there was only one additional character within the string (act).

set match4 [string match ac? $b]
puts $match4

• What is the result and what does the result indicate? 0. The 0 indicates that the contents of $b either did not 
start with the letters ac or there was more than 1 character after the ac (active).
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Use the string range command
• Step 9: The code for this step is listed below.

set a “Thermal fusion”
set range [string range $a 8 13]
puts $range

• What is the result and what does the result indicate? fusion. The string range command is used to identify 
characters within a string based on position within the string. It is zero relative.

Use the string tolower and toupper commands
• Step 10: The code for this step is listed below.

set up [string toupper $a 0 13]
puts $up
puts $a

• What were the results and what do they indicate? THERMAL FUSION and Thermal fusion. All the characters 
were made upper case. This proves the command worked as designed and the original string was 
untouched.

• Step 11: The code for this step is listed below.
set up [string tolower $a 0 0]
puts $up
puts $a

• What were the results and what do they indicate? thermal fusion and Thermal fusion. All the characters were 
lower case. This proves the command worked as designed and the original string was untouched.

Use the string trim command 
• Step 12: At the Tcl prompt, enter the Tcl code that will:
• The code for this step is listed below.

set trim [string trim $a]
puts $trim
puts $a

• What were the results and what do they indicate? Leading spaces and         Leading spaces. The leading white 
spaces were removed . This proves the command worked as designed and the original string was 
untouched.

• This completes exercise 10.
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Chapter overview
• The topics covered within this chapter are listed above.
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• Let’s review the definition of Lists as presented earlier in the course.

• A List is an ordered set of elements each with a relative position within the List.

• The number of elements in the List defines the size of the List and an empty List will contain no 
elements.

• The List can be implemented as a contiguous area where all the elements are stored within close 
proximity to one another or can be implemented so that each elements occupies its own, discreet area 
of storage.  The speed of element insertion and deletion will depend on the actual implementation.  

• Each element in the list will be identified by a relative position that can change if other elements 
are added to the List or removed from the List. 
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• Lists are basically strings, however, the major difference is that there are zero or more elements 
separated by white space. Each element in the list has a zero-relative index associated with it (the first 
element in the list is zero).  There is a set of built-in Tcl commands that are used to manipulate lists. The 
manipulation includes integrating the number of elements in the list, what a particular element in the list 
contains, etc. 

• The command shown below will create a list with five elements ranging from 0 to 4: 

set  mylist “1  2  3  4  5”

• Lists are collections of elements separated by white space. On the slide, we have presented a table of 
commands that support lists within Tcl. Notice for example that we can determine the number of 
elements in a list by using the llength command. Lists commands are not Tcl elements that you will use 
all the time, however, when they are necessary, these list commands will make your life a little easier.

• We have provided a few examples of working with lists over the next several pages. 
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• The list command is used to create a list.

• A list may contain sub-lists.

Example 1:

• In the first example, we will create a list called myList and place the elements Sun Mon and Tues into this 
list. 

• The list command creates a list containing Sun  Mon  Tues. The list command is used so you can use 
the index command later to extract the original arguments.

• The result of the list command is placed into myList using the set command.

• The puts commands displays the contents of myList. The result is Sun  Mon  Tues. 

Example 2:

• In the second example, we will create a list within a list (sub-list).

• The list command creates a list containing the contents of myList (Sun  Mon  Tues) and the new value of
Wed.

• The result of the list command is placed into x using the set command.

• The puts commands displays the contents of myList. The result is {Sun  Mon  Tues} Wed.
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• The llength command is used to obtain the number of elements within a list.

Example:

• In this example, we will create a list called myList and place the elements Sunday Monday and Tuesday 
into this list. 

• The list command creates a list containing Sunday  Monday  Tuesday. 

• The result of the list command is placed into myList using the set command.

• The puts commands displays the result of the llength command acting on $myList. The result is 3 since 
there are three elements (0, 1, and 2) within myList (Sunday  Monday  Tuesday). 
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• The lindex command is used to obtain the element of the list presented.

• Index numbers are zero relative (start at 0 and not 1).

Example:

• In this example, we will create a list called Wkdays and place the elements Sun Mon Tues Wed Thur Fri 
Sat into this list. 

• The list command creates a list containing Sun Mon Tues Wed Thur Fri Sat. 

• The result of the list command is placed into Wkdays using the set command.

• The puts commands displays the result of the lindex command acting on $myList. The result is Thur
since Thur is the 5th element within the list named Wkdays (index is 0 relative). 
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• The linsert command is used to insert elements within a list.

Example:

• In this example, we will use the linsert command to insert an element (Wednesday) after the third 
element of the list created on the previous page (myList).

• The linsert command adds Wednesday to the list after the the last element. The 3 in the linsert command 
is one more than the current element number. Remember the elements start at 0. 

• The first puts command displays the result of the llength command acting on $myList. The result is 4
since there are now four elements (0, 1,  2, and 3) within myList (Sunday  Monday  Tuesday 
Wednesday).

• The second puts command on $myList will display the 4 elements of the list. The output of the puts 
command is Sunday Monday Tuesday Wednesday
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• The lreplace command is used to replace elements within a list.

Example:

• We can replace Wednesday with Thursday by using the lreplace command as shown. 

• The lreplace command returns a new list after replacing the Wednesday with Thursday. The 3 3 in the 
command states that the first 3 is the starting index and the second 3 is the ending index. Once again, 
the index starts from 0, so, we are replacing the 4th element (Wednesday). The puts command on 
$myList will display the change as shown.

• The puts command on $myList will display the revised 4 elements of the list. The output of the puts 
command is Sunday Monday Tuesday Thursday
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• The lsort command sorts the elements of list, returning a new list in sorted order.  The implementation of the lsort
command uses the merge-sort algorithm which is a stable sort that has O(n log n) performance characteristics. 

Options:

• -ascii Use string comparison with ASCII collation order.  This is the default. 

• -dictionary Use dictionary-style comparison.  This is the same as -ascii except (a) case is ignored except as a tie-
breaker and (b) if two strings contain embedded numbers, the numbers are compare as integers, not characters.  

• -integer Convert list elements to integers and use integer comparison. 

• -real Convert list elements to floating-point values and use floating comparison. 

• -command   command Use command as a comparison command. To compare two elements, evaluate a Tcl script 
consisting of command with the two elements appended as additional arguments.  

• -increasing Sort the list in increasing order (“smallest” items first). This is the default. 

• -decreasing Sort the list in decreasing order (“largest” items first). 

• -index   index If this option is specified, each of the elements of list must itself be a proper Tcl sublist. 

• -unique If this option is specified, then only the last set of duplicate elements found in the list will be retained. 

Example:

• If we perform an lsort on myList from the previous slide, the result would be Monday, Sunday, Thursday, Tuesday, since 
acsending ASCII is the default.
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• The eval command will treat each argument as a list, concatenate arguments and evaluate the resulting 
list as a Tcl command, returning the result of the command.

• The eval command val takes one or more arguments, which together comprise a Tcl script containing 
one or more commands. The eval command concatenates all its arguments in the same fashion as the 
concat command, passes the concatenated string to the Tcl interpreter recursively, and returns the 
result of that evaluation (or any error generated by it). 

• The eval command is a very useful command that basically will remove curly braces from a command. 
For example, if you create a list within a list, the initial list is displayed with curly braces around it. 
Having braces around an item in the list may not be desirable and the eval command will remove these 
and display one list only.
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Exercise 11: View Video Demonstration

Objective
• After completion of this exercise the student will be able to identify and describe the following list commands:

– list
– lindex
– linsert
– llength
– lreplace
– lsort

Completion Time
• The completion time for this activity is 20 minutes.

Summary
• Lists are basically strings; however, the major difference is that lists are zero or more elements separated by 

white space. Each element in the list has a zero-relative index associated with it (the first element in the list is 
zero). There is a set of built-in Tcl commands that are used to manipulate lists. The manipulation includes 
integrating the number of elements in the list, what a particular element in the list contains, etc. 

• This exercise will have you view screen cams that will demonstrate the use of key list commands.

Required Elements
• 11_list Video Demonstration
• 11_llength_lindex Video Demonstration
• 11_linsert_lreplace Video Demonstration
• 11_lsort Video Demonstration

Detailed Steps 
• Step 1: View the 11_list Video Demonstration (2 minutes 26 seconds). In this screen cam will we will 

demonstrate the use of the list command. 
• Step 2: View the 11_llength_lindex  Video Demonstration (5 minutes 21 seconds). This screen cam will 

demonstrate the use of the llength and lindex commands.
• Step 3: View the 11_linsert_lreplace Video Demonstration (4 minutes 49 seconds). This screen cam will 

demonstrate the use of the linsert and lreplace.
• Step 4: View the 11_lsort Video Demonstration (2 minutes 23 seconds) This screen cam will demonstrate the 

use of the lsort command.

• This completes exercise 11.
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Exercise 12: string Commands

Objective
• After completion of this lab activity the student will be able to use the following list commands:

– list
– lindex
– linsert
– llength
– lreplace

Completion Time
• The completion time for this activity is 15 minutes.

Summary
• Lists are basically strings; however, the major difference is that lists are zero or more elements separated by 

white space. Each element in the list has a zero-relative index associated with it (the first element in the list is 
zero). There is a set of built-in Tcl commands that are used to manipulate lists. The manipulation includes 
integrating the number of elements in the list, what a particular element in the list contains, etc. 

• Normally, when a procedure is executed it will pass back one value.You could use a list to have this one value 
contain large amounts of information. Basically, the concept behind a list is that it is a logical and not a physical 
construct relating to strings that you can use to group related data or information so you can act on all the 
elements as one.

• In this exercise you will use some of the key list manipulation commands contained within Tcl. The following list 
provides a summary of the lab activity. The Detailed steps section contains additional step-by-step procedures 
for you to follow in order to successfully complete the lab.

– Start a Tcl shell on your workstation
– Use the list command
– Use the llength command 
– Use the lindex command 
– Use the linsert command 
– Use the lreplace command
– Close the DOS window

Key concepts
• Lists are basically strings; however, the major difference is that lists are zero or more elements separated by 

white space. 

Required Elements
• Tcl loaded on your workstation.

Important notes
• You must have Tcl loaded on your workstation in order to perform the hands-on exercises contained within this 

training course.
• The answers to the questions asked within the steps of this exercise are located in the second half of this 

exercise.
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Detailed Steps 

Start a Tcl shell on your workstation
• Step 1: Open a DOS prompt on your workstation.
• Step 2: In the MS-DOS window start the Tcl shell by typing tclsh8x (You must substitute x with the version number 

of Tcl you have loaded on your system, such as tclsh83.) The Tcl shell will launch as displayed by the % sign.

Use the list command
• Step 3: At the Tcl prompt, enter the Tcl code that will:

– Create a list named 1st_Qt with the contents of Jan Feb Mar 
– Display the contents of 1st_Qt.

• Step 4: At the Tcl prompt, enter the Tcl code that will:
– Create a new list named 1_2Qt that contains April May June as well as the sub-list named 1st_Qt. Make 

sure the sub-list (months) is first within new list (1_2Qt).  
– Display the contents of 1_2Qt.

• What do the curly braces contained within the output of 1_2Qt indicate?
____________________________________________________________________________

Use the llength command 
• Step 5: At the Tcl prompt, enter the Tcl code that will:

– Code a puts statement in conjunction with an llength command that will display the number of elements 
contained within the 1st_Qt list.

• How many elements are in the months list? _________________________________________
• Step 6: At the Tcl prompt, enter the Tcl code that will:

– Code a puts statement in conjunction with an llength command that will display the number of elements 
contained within the 1_2Qt list.

• How many elements are in the 1_2Qt list? _____________________________________
• Can you explain why there is only one more element in 1_2Qt then there is in 1st_Qt?
____________________________________________________________________________

Use the lindex command
• Step 7: At the Tcl prompt, enter the Tcl code that will:

– Code a puts statement in conjunction with a lindex command that will display the first item of the 1st_Qt list 
(Jan).

• Step 8: At the Tcl prompt, enter the Tcl code that will:
– Code a puts statement in conjunction with a lindex command that will display the 3rd item of the 1st_Qt list 

(Mar).
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Detailed Steps 

Start a Tcl shell on your workstation
• Step 9: At the Tcl prompt, enter the Tcl code that will:

– Code a puts statement in conjunction with a lindex command that will display the month June from the 1_2Qt 
list.

• Step 10: At the Tcl prompt, enter the Tcl code that will:
– Code a puts statement in conjunction with a lindex command that will display the first item from the 1_2Qt 

list. 
• Why does this command display all three months?
_________________________________________________________________________

Use the linsert command
• Step 11: At the Tcl prompt, enter the Tcl code that will:

– Code a linsert command with a set command that will create a new list named 1_3Qt that will insert the 3 
new elements July Aug Sept into the existing list named 1_2Qt. Place the three new elements at the end of 
the list.

– Code a puts command to display the contents of 1_3Qt.

Use the lreplace command
• Step 12: At the Tcl prompt, enter the Tcl code that will:

– Code an lreplace command that will change the elements Jan Feb Mar within the 1_3Qt list with the new 
elements January February March. Make the change only within the 1_3Qt list, do not change the 1st_Qt list. 

– Code a puts command to display the contents of 1_3Qt.
• Why did the curly braces disappear??
____________________________________________________________________________

Close the DOS window
• Step 13: Close the DOS window.
• The answers to the steps are located over the next several pages.
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Answers

Use the list command
• Step 3: The code for this step is listed below.

set 1st_Qt [list Jan Feb Mar]
puts $1st_Qt

• Step 3 results: Jan Feb Mar 
• Step 4: The code for this step is listed below.

set 1_2Qt [list $1st_Qt April May June]
puts $1_2Qt.

• Step 4 results: {Jan Feb Mar} April May June
• What do the curly braces contained within the output of 1_2Qt indicate? That the items within the curly braces 

are a sub-list created previously.

Use the llength command 
• Step 5: At the Tcl prompt, enter the Tcl code that will:

puts “The number of elements in 1stQuartert is:  [llength $1st_Qt]”
• Step 5 results: The number of elements in 1st Quarter is:  3
• How many elements are in the months list?  3
• Step 6: At the Tcl prompt, enter the Tcl code that will:

puts “The number of elements in 1st and 2nd Quarter is:  [llength $1_2Qt]”
• Step 6 results: The number of elements in 1st and 2nd Quarter is:  4
• How many elements are in the 1_2Qt list? 4
• Can you explain why there is only one more element in 1_2Qt then there is in 1st_Qt?
• Because, the first three elements (Jan Feb Mar) are considered one element since months is a sub-list of 

1_2Qt.
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Use the lindex command
• Step 7: The code for this step is listed below.

puts “The first month is: [lindex $1st_Qt 0]”
• Step 7 results: The first month is: Jan
• Step 8: The code for this step is listed below.

puts “The third month is: [lindex $1st_Qt 2]”
• Step 8 results: The third month is: Mar
• Step 9: The code for this step is listed below.

puts “The sixth month is: [lindex $1_2Qt 3]”
• Step 9 results: The sixth month is: June
• Step 10: The code for this step is listed below.

puts “The first 3 months are: [lindex $1_2Qt 0]”
• Step 10 results: The first 3 months are: Jan Feb Mar 3
• Why does this command display all three months? Because the first three months are the sub-list (months) 

contained within the list new-months and they can only be displayed as one entity with the list 1_2Qt.

Use the linsert command
• Step 11: The code for this step is listed below.

set 1_3Qt [linsert $1_2Qt 4 July Aug Sept]
puts $1_3Qt

• Step 11 results: {Jan Feb Mar} April May June July Aug Sept

Use the lreplace command
• Step 12 The code for this step is listed below.

set 1_3Qt [lreplace $1_3Qt 0 0 January February March]
puts $1_3Qt

• Step 12 results: January February March April May June July Aug Sept
• Why did the curly braces disappear? Because the sub-list 1st_Qt was replaced with the lreplace command.
• This completes exercise 12.
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Chapter overview
• The topics covered within this chapter are listed above.
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• Arrays are more complicated than lists or strings. As mentioned before, Tcl arrays are associative 
arrays. These arrays act similar to hash tables in other languages. Hash tables are basically tables that 
point to various locations within memory. They are commonly used to manage a collection of variables

• Arrays themselves are not defined, only the elements inside of them. An array itself or an element in the 
array contains additional information, namely the index value for the array. 

• Arrays are recognized by the ( ) enclosing their indices.

• The flexibility arrays provide is an important tool in Tcl programming.

• You can set individual array members using the normal Tcl set command:

– Syntax: set arr(index) value
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• The eval command will treat each argument as a list, concatenate arguments and evaluate the resulting 
list as a Tcl command, returning the result of the command.

• The eval command val takes one or more arguments, which together comprise a Tcl script containing 
one or more commands. The eval command concatenates all its arguments in the same fashion as the 
concat command, passes the concatenated string to the Tcl interpreter recursively, and returns the 
result of that evaluation (or any error generated by it). 

• The eval command is a very useful command that basically will remove curly braces from a command. 
For example, if you create a list within a list, the initial list is displayed with curly braces around it. 
Having braces around an item in the list may not be desirable and the eval command will remove these 
and display one list only.
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Array example 1:

• The first example above is an array since there are open and closed parenthesis that surrounds the index 
value.

• The array (array01) is created when its first element (5) is set. The name of the array includes the 
parenthesis and contents, for example, array01(5).

• Only one element has been defined in array01 - it is referenced by the string 5 and contains the contents 
Hello.

• The elements inside the array are grouped together by the array name and the index value will uniquely 
identify the elements inside the array. In many other languages, the array index must be numeric. Since an 
array is a large grouping of like type variables. In other languages you would use this numeric offset to 
locate the desired element, 1st element, 3rd element, 4th element, etc. However, since Tcl creates arrays 
using hash tables, the array index value can be anything they want it to be (numbers, words, expressions, 
etc.).

Array example 2:

• We can add another element named Hello containing the content World into the array. Notice that the 
index in this case in non-numeric.

• Array01: Now the array contains two elements:  5 with a contents of Hello and Hello with a contents of
World. Notice that the elements in the array, 5 and hello, are not both numbers. Once again this is an 
example that demonstrates that Tcl is not a typed language. 
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Array example 3:

• Let’s take a look at a 3 element array. You can use similar syntax as other languages by using index 
values of 0-2. The parray command allows you to display the contents of the entire array, rather than 
performing a puts statement for each index of the array. 
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Array example 4:

• Two dimensional arrays are also possible by providing a number followed by a comma and then another 
number for example (0,0). You could also create a three dimensional array by using three numbers  

(0,0,0). Once again, the parray command will display the entire contents of array01.
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Array example 5:

• The concept you must remember is that while you may use numeric values to index arrays, in reality you 
are using strings to index the array. Therefore, it is extremely important to use the identical values when 
working with arrays. 0,1 is different than o,1 as seen above, yet both are valid index values, so be careful!
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• The array command, like the string command, has a large number of optional commands used for array 
processing. You can use some of these options to figure out the elements stored in the arrays, as well as 
their index values. The array command has these options:

- array anymore

- array donesearch

- array exists

- array get

- array names

- array nextelement

- array set

- array size

- array startsearch

• We will take a look at a few of the array commands in more detail over the next several pages.
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• The array set command is used to create an array containing one or more elements.

• Allows you to create arrays in one command.
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• The array set Car command will create an array with two indices (Chevy and Ford) and two values 
(Camaro and Mustang).

• The first puts command is used to display the text line only.

• The parray command will display the entire Car array including the array name (Car) the indices (Chevy 
and Ford) as well as the array contents (Camaro and Mustang).

• The output of the puts command as well as the parray command is shown in bold text.

• The second puts command will display an error since you cannot use a puts command to display an 
entire array.

• The last puts command will display only the value contained within the Chevy index (Camaro).
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• The array size command is used to identify the number of index/value pair elements in the array.

Example:

• The coding example illustrates using the array size command. We will use the array created on the 
previous slide (Car).

• The puts command is displaying the result of the array size command being used on the Car array. 

• The array size command will present to the puts command that there are 2 index/value pair elements 
within the Car array (Chevy/Camaro and Ford/Mustang).
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• The array names command is used to retrieve the names of the array indices.

• If pattern is not specified, all indices are returned.

• If pattern is specified, returns only the indices that match the pattern. 
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• The array set Car command will create an array with two indices (Chevy and Ford) and two values 
(Camaro and Mustang).

• The [array names Car] code will present all the array index names contained within the Car array. This 
information is passed to and set within carlist.

• The puts $carlist code will display the index names Ford and Chevy. The results of the puts $carlist may 
not display in the order that you thought it would since Tcl will store array information as an index/value 
pair and not in any particular order. One method to insure that the display of the $carlist command is in 
the order you desire is to use the lsort command.

Important notes:

• You could have used the parray Car command to display the output in the example above, since you 
cannot use the puts command to print out an entire array, the parray command allows you to display the 
contents of the entire Car array to stdout.
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• The array get command is used to retrieve the index name(s) and content of the array.

• If pattern is not specified, all index/value pairs are returned.

• If pattern is specified, returns the matching index and value.

Example:

• The array set Car command will create an array with two indices (Chevy and Ford) and two values 
(Camaro and Mustang).

• The puts [array get Car] command will display the indices and the content of the Car array as shown in 
bold text. 
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Exercise 13: View Video Demonstration

Objective
• After completion of this exercise the student will be able to identify and describe the following array commands:

– array
– array set
– array size
– array names
– array get

• Completion Time
• The completion time for this activity is 15 minutes.

Summary
• In the list section labs you performed activities that grouped items together using lists. Instead of using lists to 

group items, you can also use arrays. Arrays are more formal than lists. They provide more functionality than a 
list, however, they are more expensive to use in terms of system resources. Associative Arrays use the 
keyword/value pair construct.

• This exercise will have you view screen cams that will demonstrate the use of key array commands.

Required Elements
• 13_array Video Demonstration
• 13_array_size_names Video Demonstration
• 13_array_get Video Demonstration

Detailed Steps 
• Step 1: View the 13_array Video Demonstration (4 minutes 29 seconds). This screen cam will demonstrate the 

use of the key array features using a standard Tcl shell.
• Step 2: View the 13_array_size_names Video Demonstration (4 minutes 08 seconds). This screen cam will 

demonstrate the use of the array size and array names commands using a standard Tcl shell.
• Step 3: View the 13_array_get Video Demonstration (1 minutes 58 seconds) This screen cam will 

demonstrate the use of the array get command using a standard Tcl shell.

• This completes exercise 13.
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Exercise 14: array Commands

Objective
After completion of this lab activity the student will be able to use the following array commands:

– array set
– array size
– array names
– array get
– parray

Completion Time
• The completion time for this activity is 15 minutes.

Summary
• In the list section labs you performed activities that grouped items together using lists. Instead of using lists to 

group items, you can also use arrays. Arrays are more formal than lists. They provide more functionality than a 
list, however, they are more expensive to use in terms of system resources. Associative Arrays use the 
keyword/value pair construct.

• In this exercise you will use some of the key array commands contained within Tcl. The following list provides a 
summary of the lab activity. The Detailed steps section contains additional step-by-step procedures for you to 
follow in order to successfully complete the lab.

– Start a Tcl shell on your workstation
– Use the array set and parray commands
– Use the array size command 
– Use the array names command 
– Use the array get command 
– Close the DOS window

Key concepts
• Arrays are more formal than lists.  

Required Elements
• Tcl loaded on your workstation.

Important notes
• You must have Tcl loaded on your workstation in order to perform the hands-on exercises contained within this 

training course.
• The answers to the questions asked within the steps of this exercise are located in the second half of this 

exercise.
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Detailed Steps 

Start a Tcl shell on your workstation
• Step 1: Open a DOS prompt on your workstation.
• Step 2: In the MS-DOS window start the Tcl shell by typing tclsh8x (You must substitute x with the version number 

of Tcl you have loaded on your system, such as tclsh83.) The Tcl shell will launch as displayed by the % sign.

Use the array set and parray commands
• Step 3: At the Tcl prompt, enter the Tcl code that will:

– Create an array named Temp with the indices of 1_Cold  2_Warm  3_Hot and values of 32 75 90 
– Display the entire array to the screen.

• Step 4: Answer the following question. What would happen if you attempted to display the entire Temp array with 
the command puts $Temp

____________________________________________________________________________

Use the array size command 
• Step 5: At the Tcl prompt, enter the Tcl code that will:

– Code a puts statement in conjunction with an array size command that will display the number of elements 
contained within the Temp array.

• Step 6: Answer the following question. How many element pairs (index and value) are in the Temp array? 
_________________________________________________________________

Use the array names command
• Step 7: At the Tcl prompt, enter the Tcl code that will:

– Code a set command that will initialize a variable called Temp_Index with the results of an array names
command on the Temp array.

• Step 8: At the Tcl prompt, enter the Tcl code that will:
– Code a puts command that will display the contents of Temp_Index. 

• Step 9: At the Tcl prompt, enter the Tcl code that will:
– Code a puts command that will display the contents of the Temp_Index in a decreasing order (3_Hot  

2_Warm  1_Cold).
• Step 10: At the Tcl prompt, enter the Tcl code that will:

– Code a puts and array names command that will only display the 1_Cold index of the Temp array.

Use the array get command
• Step 11: At the Tcl prompt, enter the Tcl code that will:

– Code a puts and array get command that will display all of the index and value pairs contained within the 
Temp array.

• Step 12 At the Tcl prompt, enter the Tcl code that will:
– Code a puts and array get command that will only display the 1_Cold index and value pair of the Temp 

array.

Close the DOS window
• Step 13: Close the DOS window.
• The answers to the steps are located over the next several pages.
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Answers

Use the array set and parray commands
• Step 3: The code for this step is listed below.

array set Temp {Cold 32 Warm 75 Hot 90}
parray Temp 

• Step 3 results: Temp(1_Cold) = 32
Temp(2_Warm) = 75
Temp(3_Hot)= 90

• Step 4: Answer the following question. What would happen if you attempted to display the entire Temp array with 
the command puts $Temp

Tcl will return an error since Temp is an array. 

Use the array size command 
• Step 5: The code for this step is listed below.

puts “The number of element pairs contained within the Temp array: [array size Temp]”
• Step 6: Answer the following question. How many element pairs (index and value) are in the Temp array? 3

Use the array names command
• Step 7: The code for this step is listed below.

Set Temp_Index [array names Temp]
• Step 8: The code for this step is listed below.

puts “This is the Temp Index: $Temp_Index
• Step 8 results: This is the Temp Index: 2_Warm  3_Hot  1_Cold.
• Step 9: The code for this step is listed below.

puts “These are possible temps in reverse order: [lsort –decreasing $Temp_Index]” 
• Step 9 results: These are possible temps in reverse order: 3_Hot  2_Warm  1_Cold.
• Step 10: The code for this step is listed below.

puts “This will display 1_Cold only: [array names Temp 1*]”
• Step 10 results: This will display 1_Cold only: 1_Cold

Use the array get command
• Step 11: The code for this step is listed below.

puts “This will display all index and value pairs of Temp: [array get Temp]
• Step 11 results: 

This will display all index and value pairs of Temp: 2_Warm 75 3_Hot 90 1_Cold 32
• Step 12: The code for this step is listed below.

puts “This will display the 1st index and value pair of Temp: [array get Temp 1*]
• Step 12 results: This will display the 1st index and value pair of Temp: 1_Cold 32

• This completes exercise 14.
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Chapter overview
• The topics covered within this chapter are listed above.
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• In order to automate tests or in some cases even create a complete test, you need a mechanism to 
provide conditional execution of your script. 

• Conditional processing is the process that allows your script to take different paths based on the state, 
condition, and parameters of the program. It is based on the results of the decision and provides greater 
flexibility and robustness within your script. 

• Depending on the situation, you may want your program to take different actions. For example, to 
successfully complete a Throughput test, the test must change the load percentage based on the 
results. This would not be possible without conditional execution within your script. 

• Tcl provides commands to manage the flow of control within a script using conditional execution.  The 
if,  if/else, if/elseif, for, foreach, while, and switch commands are supported. These commands are 
very similar to the flow control statements of other languages and will allow you to change the flow 
control conditionally within a script. 
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• In most of the control statements, you will find some sort of test condition, as seen by the expression and the 
test content in the code example above. These expressions or tests are Tcl “operators” that inform the 
interpreter to check the values of the expressions against a known set of values. 

• The if command has several variations and we will take a look at all of them.

• When the result of the test expression is true, yes, or a non-zero number, the resulting path will be true. If the 
result of the test expression is false, no, or zero, the resulting path will be false. This is the method Tcl uses 
to determine which path to take within the script.
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• In the example above, the variable x is set to a value of 4.

• The if statement will test to see if x (4) is less than 10. In this case, 4 is less than 10, so the body of the 
command is executed and the puts statement is displayed.

• If x is 10, or above the test would fail and the code would exit out of the if command and not display the puts 
statement.
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• An extension to the if command is the if/else command. This version merely provides another path for the 
command to take if the first test fails.
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• The example above is identical to the previous slide except for the addition of the else statement and body 
2.

• The variable x is set to a value of 4.

• The if statement will test to see if x (4) is less than 10. In this case, 4 is less than 10, so the body of the 
command is executed and the puts statement is displayed.

• If x is 10 or above, the test would fail and the code branch out to the second body statement where the 
puts command would print that displays the number as a two digit number.
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• The last if statement is the if/elseif command. This statement allows yet another path to branch.
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• The example above illustrates the if/elseif command.

• The variable x is set to a value of 4000.

• The if statement will test to see if x (4) is less than 10. In this case, 4000 is greater than 10, so the body 
of the command is not executed, the puts statement is not displayed and the code branches to the 
second test.

• The elseif statement evaluates x and if it is less than 100 the puts command will print and display that the 
number is a two digit number. In our example, the test is false, so the code branches to the else 
statement.

• The last else will perform the final puts statement and print out the line $x is more than two digits as 
displayed by the bold text.
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• Like the if command, the for and while commands evaluate expressions.  The results of the evaluation 
are acted upon in a fashion similar to the if command: true, yes and a non-zero value evaluate to a true 
condition, while false, no and a zero value evaluate to a false condition.

• For loops are useful when stepping through arrays or lists. 

• For command syntax:

for {start}  {test}  {next }  {action 

}

• The start code initializes any data needed for the loop.  The test code determines whether to execute the 
action code. If true, the action code is executed. After each pass through the loop the next code is 
executed until the test is false. 
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• The example above shows a very simple for loop.

• i is initially set to 0 in the start code.

• The initial value for $i is 0 in the test code so the action is taken and the puts statement is executed with 
the value of $i (0).

• The next command of incr i is executed and i is now set to 1.

• The value for $i is now 1 in the test code so the action is taken and the puts statement is executed with the 
value of $i (1).

• The next command of incr i is executed and i is now set to 2.

• The value for $i is now 2 in the test code so the action is not taken since 2 is not less than 2 and the code 
exists the loop and continues processing the rest of the script.

• If we made the value of i a variable that represents the maximum elements of the array, the loop will 
process through the entire array, without us hard coding the number of elements in the array. 
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• The foreach command implements a loop where the loop variable(s) take on values from one or more lists.

– It  loops through the values in the list (list, list1, etc.). 

– It assigns each value to an appropriate variable (varname, varlist1, etc.) before evaluating the script.
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• The example illustrates a foreach loop containing the array names command. This loop will present the 
indices of the Car array (Chevy and Ford). 

• The array set Car command will create an array with two indices (Chevy and Ford) and two values 
(Camaro and Mustang).

• The [array names Car] code will present all the array index names contained within the Car array. This 
information is passed to and set within myList.

• The loop basically states that for each index name within myList (Chevy and Ford), place the content of 
that index name next to it and display it to stdout.
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• The for and while commands are very similar. The while command loops until the test is true. The main difference 
between the for and the while commands is that in the while command you must modify the value you are testing 
within the body or action area of your loop. Failure to adhere to this convention is a common problem.

• Syntax:

while  { test }  {action

}

• The while command executes the action of the command while the test evaluates to true.
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• i is set to 3. 

• The initial value of $i is greater than 3 in the test code so the action is taken and the puts statement is 
executed with the value of $i (3).

• The incr i -1 command is executed and i is now set to 2.

• The value for $i is now 2 in the test code so the action is taken and the puts statement is executed with the 
value of $i (2).

• The incr i -1 command is executed and i is now set to 1.

• The value for $i is now 1 in the test code so the action is taken and the puts statement is executed with the 
value of $i (1).

• The incr i -1 command is executed and i is now set to 0. 

• The while loop exits since the test code is false.
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• C programmers should be familiar with the switch command. The switch command takes a single string 
and compares it against a number of choices.

• Syntax:

switch  string {action  

pattern {  }

default { }

}

• The switch command matches the string against the patterns found in the body of the command. Any 
matches that occur will cause the commands associated with the pattern to execute.  To match any 
pattern, use default.
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• The example above shows a simple switch command.

• car is set to Chevy.

• The switch string is the contents of $car (Chevy).

• The line Chevy’s are great is executed based on the pattern of Chevy matching the contents of $car.

• Unlike other programming languages, the default line must be at the bottom of the switch command. 
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• In many programming languages there is a debate over the location of the curly brackets within flow 
control statements. The concern is where to locate the opening curly bracket for the body of the statement. 
Many people like to place the bracket on the beginning of the next line, however, in Tcl the opening 
bracket for the next line must be located on the same line as the command. 

• The Tcl interpreter knows that the if statement will take two arguments if {…} {…}. The first argument is 
the test that the if statement will conditionally check and the second argument is the body. If we were to 
place the bracket down on the next line (incorrect placement of curly bracket) Tcl would interpret this if 
statement as having only one argument, since in Tcl, a new line separates commands.

• Remember, Tcl interprets one line at a time, so using the correct locating of curly brackets is important.
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• The incr command is used to increment a variable and is very similar to the ++ operator in “C” language. This 
command is used in loop code when you want to increase (or decrease) the value of the variable by a set 
parameter. 

• Basic increment and decrement functions are available through the incr command.

• The default increment value is 1. However, you can increment or decrement by any number you choose.

• The increment value can be negative to decrement a variable. When coding you may wish to count down 
to numbers rather than counting up, the incr commands provides this facility.

Example:

• The fist line of code in the example sets the variable var1 to the value of 3.

• The incr command will increment the value of var1 (3) by the value of two.

• The puts commands displays the value of var1 to stdout.
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• The Tcl after command is used to delay execution of the program or to execute a command in background 
sometime in the future.  It has several forms, depending on the first argument to the command.

• after ms Ms must be an integer giving a time in milliseconds. The command sleeps for ms milliseconds and 
then returns. While the command is sleeping the application does not respond to events.  
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• Provides an early exit from a loop. If you are searching a list for a particular item, once you find the item there 
is no need to continue searching, thus you can exit early using the break command.

• The break command is typically invoked inside the body of a looping command such as for or foreach or while. 

• It returns a TCL_BREAK code, which causes a break exception to occur. The exception causes the current 
script to be aborted out to the innermost containing loop command, which then aborts its execution and returns 
normally. 

• Break exceptions are also handled in a few other situations, such as the catch command, Tk event bindings, 
and the outermost scripts of procedure bodies. 
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• Enables the script to proceed to the next iteration of the loop. 

• The continue command is typically invoked inside the body of a looping command such as for or foreach or 
while. 

• It returns a TCL_CONTINUE code, which causes a continue exception to occur. 

• The exception causes the current script to be aborted out to the innermost containing loop command, which 
then continues with the next iteration of the loop. 

• Catch exceptions are also handled in a few other situations, such as the catch command and the outermost 
scripts of procedure bodies.
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• Terminate the process, returning returnCode to the system as the exit status. If returnCode isn't specified then 
it defaults to 0.

• A normal program termination is 0 and an abnormal program termination is some other number such as –1.

• The example above would exit the program when the loop enters the else statement (when an odd number is 
processed).

Version 2

Essentials of Tcl

168



Version 2

Essentials of Tcl

Exercise 15: View Video Demonstrations

Objective
• After completion of this exercise the student will be able to identify and describe the following flow control 

commands:
– if, if/else, if/elseif/else
– for, foreach
– switch
– incr
– after
– break
– continue
– exit

Completion Time
• The completion time for this activity is 25 minutes.

Summary
• Being able to make decisions and control your program based on these decisions is an essential concept in any 

programming language. This section will cover the topic of controlling your Tcl script.
• This exercise will have you view screen cams that will demonstrate the use of the use of key flow control 

commands.

Required Elements
• 15_if_elseif Video Demonstration
• 15_for_foreach Video Demonstration
• 15_switch Video Demonstration
• 15_Flow_control_commands Video Demonstration

Detailed Steps 
• Step 1: View the 15_if_elseif Video Demonstration (4 minutes 55 seconds). This screen cam will demonstrate 

the use of the if, if/else and if/elseif/else flow control statements.
• Step 2: View the 15_for_foreach Video Demonstration (4 minutes 59 seconds). This screen cam will 

demonstrate the use of the for and foreach flow control statements.
• Step 3: View the 15_switch Video Demonstration (5 minutes 39 seconds) This screen cam will demonstrate 

the use of the switch flow control statement.
• Step 4: View the 15_Flow_Control Video Demonstration (7 minutes 25 seconds). This screen 

cam will demonstrate the use of some of the key flow control statements.
• This completes exercise 15.
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Exercise 16: Flow Control Commands
Objective
• After completion of this lab activity the student will be able to use the following flow control commands:

– if, if/else, if/elseif/else
– for, foreach
– while
– incr
– after
– break
– continue
– exit

Completion Time
• The completion time for this activity is 30 minutes.

Summary
Being able to make decisions and control your program based on these decisions is an essential concept in any 
programming language. In this exercise you will use some of the key flow control commands contained within Tcl. 
The following list provides a summary of the lab activity. The Detailed steps section contains additional step-by-
step procedures for you to follow in order to successfully complete the lab.

– Start a Tcl shell on your workstation
– Use the if command
– Use the if/else command
– Use the if/elseif/else
– Use the for and incr commands
– Use the foreach command
– Use the while and incr commands
– Use the after command
– Use the break command
– Use the continue command
– Use the exit command
– Close the DOS window

Key concepts
• The placement of the curly braces is critical. 

Required Elements
• Tcl loaded on your workstation.

Important notes
• You must have Tcl loaded on your workstation in order to perform the hands-on exercises contained within this 

training course.
• The answers to the questions asked within the steps of this exercise are located in the second half of this 

exercise.
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Detailed Steps 

Start a Tcl shell on your workstation
• Step 1: Open a DOS prompt on your workstation.
• Step 2: In the MS-DOS window start the Tcl shell by typing tclsh8x (You must substitute x with the version number 

of Tcl you have loaded on your system, such as tclsh83.) The Tcl shell will launch as displayed by the % sign.

Use the if command
• Step 3: At the Tcl prompt, enter the Tcl code that will:

– Create a variable named x with the contents of 5.
– Create an if command that will print out the statement (x is a single digit number.) when the value of x is 

less than 10. Also, print the value of x within the statement.
• Step 4: Ensure the code functions properly by changing the value of x to any number that is less than 10. Change x 

to 20, what happens?
____________________________________________________________________________

Use the if/else command
• Step 5: At the Tcl prompt, enter the Tcl code that will:

– Create a variable named x with the contents of 5.
– Create an if/else command that will print out the statement, (x is a single digit number.) when the value of 

x is less than 10 and will print out the statement (x is a two digit number)  when the value of x is less than 
100. Also, print the value of x within the statement .

• Step 6: Ensure the code functions properly by changing the value of x to any number that is between 10 and 99. 
Change x to 200, what happens?

____________________________________________________________________________

Use the if/elseif/else
• Step 7: At the Tcl prompt, enter the Tcl code that will:

– Create a variable named x with the contents of 5.
– Create an if/else/if command that will print out the statement, (x is a single digit number.) when the value 

of x is less than 10, will print out the statement (x is a two digit number)  when the value of x is less than 100 
and finally will print out the statement (x is greater than two digits) when the value of x is greater than 99. 
Also, print the value of x within the statement.

• Step 8: Ensure the code functions properly by changing the value of x to any number that is between 10 and 99 as 
well as any number that over 100, 1000. 

Use the for and incr commands
• Step 9: At the Tcl prompt, enter the Tcl code that will:

– Create a for command that will set a variable named x with the contents of 0, test that the value of $x is less 
than 10, print out the statement, (The value is X.) and finally increment the value of x by 2. Also, print the 
value of x within the statement.

Use the foreach command
• Step 10: At the Tcl prompt, enter the Tcl code that will:

– Create a foreach command that contains a list with the following elements (Jon, Jim , Fred, Bob) will print 
out the statement, (The name is _____.) substituting _____ with each name in the list.
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Detailed Steps 

Use the while and incr commands
• Step 11: At the Tcl prompt, enter the Tcl code that will:

– Set a variable named x with the contents of 0, 
– Create a while command that will test that the value of $x is less than 10, print out the statement, (The 

value is X.) and finally increment the value of x by 2. Also, print the value of x within the statement.
• Step 12: What is the main difference between this while command and the for loop you created within Step 9?
____________________________________________________________________________

Use the after command
• Step 13: At the Tcl prompt, enter the Tcl code that will:

– Set a variable named x with the contents of 5
– Print out the value of x to the screen.
– Pause the screen for 10 seconds
– Print out the value of x to the screen.

Use the break command
• Step 14: At the Tcl prompt, enter the Tcl code that will:

– Create a foreach command that contains a list with the following elements (Jon, Jim , Fred, Bob) will print 
out the statement, (The name is _____.) substituting _____ with each name in the list.

– Insert a break command that will cause the foreach command to stop after it processes the element Fred.

Use the continue command
• Step 15: At the Tcl prompt, enter the Tcl code that will:

– Set a variable named x with the contents of 9, 
– Create a while command that will test that the value of $x is greater than 0, print out the statement, (The 

value is X.) and finally increment the value of x by -1. Also, print the value of x within the statement.
– Use a continue command within the while command that causes the number 5 to not be printed within the 

while loop.

Use the exit command
• Step 16: At the Tcl prompt, enter the Tcl code that will:

– Create a foreach command that contains a list with the following elements (2, 4, 6, 7, 8) will print out the 
statement, (_____ is an even number.) 

– Have the foreach loop check to verify that each number is an even number. 
– Create an else loop within the foreach loop that will have the program exit if the number is not an even 

number. 

Close the DOS window
• Step 17: Close the DOS window.
• The answers to the steps are located over the next several pages.
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Answers

Use the if command
• Step 3: The code for this step is listed below.

set x 5
if {$x < 10} {

puts “$x is a single digit number.”
}

• Step 3 results: “5 is a single digit number.”
• Step 4: Ensure the code functions properly by changing the value of x to any number that is less than 10. Change x 

to 20, what happens?
• The script will execute without displaying anything to the screen since 20 is greater than 10 and will exit 

out of the if loop.

Use the if/else command
• Step 5: The code for this step is listed below.

set x 5
if {$x < 10} {

puts “$x is a single digit number.”
}  else {
puts “$x is a two digit number”

}
• Step 5 results: “5 is a single digit number.” “55 is a two digit number.”
• Step 6: Ensure the code functions properly by changing the value of x to any number that is between 10 and 99. 

Change x to 200, what happens?
• The script will execute without displaying anything to the screen since 200 is a three digit number and will 

exit out of the if loop.

Use the if/elseif/else
• Step 7: The code for this step is listed below.

set x 5
if {$x < 10} {
} elseif {$x < 100} {

puts “$x is a two digit number”
} else {
puts “$x has more than two digits”

}
• Step 7 results: “5 is a single digit number.” “55 is a two digit number.” “200 has more than two digits.”

• Step 8 results: “200 has more than two digits.” “1200 has more than two digits.”
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Use the for command
• Step 9: The code for this step is listed below.

for {set x 0} {$x < 10} {incr x 2} {
puts “The value is $x.”

}
• Step 9 results: The value is 0

The value is 2
The value is 4
The value is 6
The value is 8

Use the foreach command
• Step 10: The code for this step is listed below.

foreach name {Jon Jim Fred Bob} {
puts  "The name is: $name"

}
• Step 10 results: The name is Jon

The name is Jim
The name is Fred
The name is Bob

Use the while command
• Step 11: The code for this step is listed below.

set x 0 
while {$x < 10}  {

puts "The value is $x."
incr x 2 
}

• Step 11 results: The value is 0
The value is 2
The value is 4
The value is 6
The value is 8

• Step 12: What is the main difference between this while command and the for loop you created within Step 9?
• The incr command is part of the action statement of the for loop. The incr command is contained within the 

body of the while command. Also, you must set the variable x outside the while command where as the 
variable is set within the for loop.
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Use the after command
• Step 13: The code for this step is listed below.

set x 5
puts “$x
after 10000 
puts “$x

• Step 13 results:  5
(A ten second pause before the second 5 is printed)
5

Use the break command
• Step 14: The code for this step is listed below.

foreach name {Jon Jim Fred Bob} {
puts  "The name is: $name"
if {$name == "Fred" } break
}

• Step 14 results: The name is Jon
The name is Jim
The name is Fred

Use the continue command
• Step 15: The code for this step is listed below.

set i 9
while {$i > 0} {

incr i -1
if {$i == 5} {

continue
}
puts "The : $i"

• Step 15 results: The value is 8
The value is 7
The value is 6
The value is 4
The value is 3
The value is 2
The value is 1
The value is 0
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Use the exit command
• Step 16: The code for this step is listed below.

foreach num {2 4 6 7 8 9} {
if { ($num%2) == 0 } {
puts “This is a even mumber: $num”
} else {
exit -1

}
}

• Step 16 results : This is a even mumber: 2
This is a even mumber: 4
This is a even mumber: 6

• This completes exercise 16.
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Chapter overview
• The topics covered within this chapter are listed above.
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• Tcl does not scale well. As with any programming language, one of Tcl’s drawbacks is that it does not scale 
very well. You really do not want to write huge Tcl scripts. As soon as you start to add numerous modules to the 
script, the code can get overwhelming. One of Tcl’s features to help with reducing the size of Tcl scripts is the use 
of procs or procedures. 

• Procedures are Tcl commands grouped together to perform a specific function. Procedures will allow you 
to create your own Tcl commands, written in Tcl, with the ability to be called into the script just as easily as a set
or puts statement. For example, you may have a procedure to retrieve information from your chassis and cards.

• Procedure provide several advantages in Tcl script development. Some advantages of using procedures are 
as follows: 

– Using procedures will produce cleaner Tcl code.
* Procedures allow you to divide up your Tcl code into smaller more manageable elements. 

* Once the procedure ends, all of the structures used within the procedure are reset. This helps keep the 
program cleaner.

– Saves you coding time in the long run. You can reuse procedures in the same script or within other 
scripts. If you are creating larger test cases with Tcl, every time you create code, you will want to test and 
debug it. If you use already proven procedures, then your programming life will be much easier. If you need 
to create a new test script, maybe 70% of your code will be proven code and only the new 30% will have to 
be tested.

– Create a local scope for variables. Allows you to name variables as you please without regard to the main 
script.
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• Procedures are defined in the beginning of the program and then called when required. It is very 
important to have the procedure defined within your script before you call it. Remember that Tcl is an 
interpreted language, so it reads the script and runs it from the top down.

• Even though you define the procedure, that does not mean you are going to use it. You must call it within the 
program in order to use it. Once you call the procedure, the procedure will run as if it were contained within the 
script, even though the procedures lives inside another script.

Remember: You must define any user created procedure before it is used.
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• The procedure command has the following syntax format:

proc name { arg1  …  argn }  {

…  procedure  body  ...

}

• The proc can take arguments and the arguments can have a default value. The one item definitely 
needed by a proc is a name. Within the body of the proc you will have normal Tcl statements. The open 
and closing curly brackets indicate the body of the procedure.

• Defines a new procedure named procName that takes the defined arguments arg

Example:

• The slide above provides an example of a procedure that will add two numbers together.

• The 1st line is the start of the procedure named sum, this line is the start of the procedure definition. The 
procedure will take two arguments a and b.

• The body of the procedure starts with the third curly brace and contains the return statement along with 
the expression $a + $b. The closing curly brace indicates the end of the procedure.
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• In order to use a defined procedure you must call it.

• Evaluates the commands in body when invoked as:

– Syntax: procName arg1 arg2 …

Example:

• The set num [sum 2 3] line of code will call the sum procedure and pass two arguments, 2 and 3. 

• 2 and 3 are now processed by the procedure with the results being placed within the variable named 
num.

• The puts line will display the contents of $num to the screen as displayed by the bold text.
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• The concept of scope and procedures within Tcl deals with where variables live within the 
script and how there are used within procedures. Procedures in Tcl can use both local and 
global variables.  

• Local variables are variables defined within a particular procedure and are only accessible in 
the procedure that they are defined in, with certain exceptions. 

• Global variables are defined outside of any procedure (usually at the top of the script) and are 
accessible to any procedure.
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• Key points presented above. We will discuss these points over the next several slides.
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• When you pass arguments into procedures, the arguments can either be passed as a value or as a 
variable name. When a command was written, the creator can specify the form the variable has to be. 
There is no rule here, it is whatever the creator wanted.

• It is the function that will determine the correct format of the argument;  the caller must conform to the 
function.

• In other languages, when you call a function and pass in a value sometimes you expect the value to be 
manipulated by the function you are calling and then you expect the result. Other times you will pass the 
function and you do not care what happens to this value. The procedure will use the value to perform a 
function, however, you do not care about the called value.

• When we pass in an argument as a value, we are not interested what happens to that particular variable. 

Example:

• The sum procedure is written to receive a value. You can represent this value as an actual number (left 
example) or you could use variable substitution to present the value (right example).
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• When we pass in the value as a variable name, we can gain access to the value that the procedure 
modified.

• When we pass in arrays to a procedure we will always pass them in as variable names, otherwise, we 
would not be able to pass in all of the elements of the array. Also, if you wish to use the results of the 
passed value then you must pass the value as a variable name and not its explicit value. When we get 
into more of the coding of the library functions, we will have to look at the procedures used and identify 
whether the procs are calling in values or variable names. Once again, it was up to the creator of the 
proc to decide how they wanted to pass the value, so you will see that it varies.

Example:

• The parray command is an example of a function that requires a variable name.

• You can find the parray procedure in C: Tcl\Lib\tcl8.x
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• There is a little trick to passing arrays into procedures: the Tcl upvar command. The upvar command 
allows you to easily pass arrays and arguments into procedures.

• upvar is used mainly to pass arrays to procedures, since an array has no value (you must access the 
element within the array to get the value). 

• The upvar command links a local variable with another variable (usually global).

• Any change made to the local variable will also change the global variable.

• The level is usually left at the default value which is 1.
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• The example displays a procedure increase that will increase the pay of the individuals within the 
array named Pay by the specified amount.  

• The upvar command will pass the global contents of Pay to a local array.

• The procedure will modify the local array by increasing the pay values of Ray, Fred and Steve.
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• The increase procedure will update the global array named Pay with the new values.
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• The example code displays a procedure (increase) that will increase the pay of the individuals within 
the array named Pay (initial_pay) by the amount specified within the argument 25 (change).  

• The upvar command will pass the contents of “initial_pay” to the array named “a”.

• The foreach command will create a list named item that contains all of the element a\names of the x 
array (Ray Steve Fred).

• The set x($item) statement will present all three names (Ray Steve Fred) and for each name the expr
command will add the initial value 100 50 200 plus 25.

• The array set Pay line creates an array named Pay with the indices of (Ray Steve Fred) and the 
values of (100 50 200).

• The increase Pay 25 line calls the increase procedure with the arguments Pay and 25 (which is 
passed to initial_pay and change).

• The parray Pay command will print the array Pay after it is processed by the increase procedure. 
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• You can create default arguments by using a list in place of the variable name used to define an argument.  
The list will contain the variable name and default value.

• When an argument is defined as a list, the first element in the list is the variable name and the second 
element is the default value. 

Example:

• The first example above demonstrates how you can code a procedure to automatically place default values 
within the arguments. If any of the three arguments are not present, then the values in the code will be used 
as defaults.

Example:

• The last example shows the output when the myprocdefault procedure is called. This procedure requires 0 to 
3 arguments. If no arguments are given, then all three default values are used. If one argument is given, then 
two default values are used. The one argument is placed in the first location of the procedure. If two 
arguments are given, the first two locations starting from the left would reflect those changes and one default 
argument is used. Finally, if all three arguments are given, then no default arguments are used. 
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• The proc command can also be used to define a procedure that takes a variable number of arguments. 

• If the last argument has the special variable name args, it is set to a list of the remaining arguments 
passed to the procedure, which can vary in number.

Example:

• The example shows how a procedure that takes a variable number of arguments is defined.

• The procedure show is created by the proc statement. The first argument (a) is identified and then the 
special variable (args) is identified within the curly braces.

• The body of the procedure starts with the third curly brace and includes the puts statement that will 
display the value of a (in our example this is the first argument and will be 1 based on the show 1 2 3 
command). The body also contains the foreach loop that names a variable, val. This variable will be 
populated by the list, $args (in our example there will be two arguments in this list 2 and 3, based on the 
show 1 2 3 command). For each instance of an argument (2 and 3) the puts statement will display the 
content of val, which will be 2 and 3. 

• The show command is the call to the procedure show, passing three arguments two it: 1, 2 and 3.  
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• The return command will return immediately from the current procedure (or top-level command or source 
command), with string as the return value.  If string is not specified then an empty string will be returned 
as result. 

• The return and exit commands are used to terminate the procedure or pass back a calculated 
value. Inside the proc body you can code return and exit statements to either return a value back to the 
calling piece of code or exit out of the procedure altogether. The return statement takes you back up a 
level, while exit takes you completely out of the program.

Example:
• The slide above provides an example of a procedure that will add two numbers together.

• The 1st line is the start of the procedure named sum, this line is the start of the procedure definition. The 
procedure will take two arguments a and b.

• The body of the procedure starts with the third curly brace and contains the return statement along with 
the expression $a + $b. The closing curly brace indicates the end of the procedure.

• The set num [sum 2 3] line of code will call the sum procedure and pass two arguments, 2 and 3. 

• 2 and 3 are now processed by the procedure with the results being placed within the variable named 
num.

• The puts line will display the contents of $num to the screen as displayed by the bold text.
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• Global variables are accessible to procedures by either declaring the variable global from 
within the procedure (first example) or by using the double colon ( :: ) operator in front of the 
variable (second example). 

Example 1:

• Procedure proc01 is calling a global variable named var1. var1 must live outside this procedure 
and must be declared before the procedure is called. The word, global, identifies the variable 
var1 as a global parameter.

Example 2:

• This is the same procedure, proc01. However, in this example, the double colon :: is used to 
identify the variable var1 as a global parameter.

Important point:

• Either use is correct, however, if you have a procedure that is using several global variables, 
the double colon method of identifying the variable is preferred due to the code being cleaner.
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Exercise 17: View Video Demonstrations

Objective
• After completion of this exercise the student will be able to identify and describe the following items that deal with 

procedures:
– Defining a procedure
– Calling a procedure using a value
– Calling a procedure using a name
– Defining a procedure with default arguments
– Defining a procedure with variable arguments
– The upvar command
– Local variables
– Global variables 

Completion Time
• The completion time for this activity is 30 minutes.

Summary
• Procedures will allow you to create your own Tcl commands, written in Tcl, with the for you to call them into the 

script just as easily as a set or puts statement. Using procedures in your Tcl code will save you coding time. You 
can reuse procedures in the same script or within other scripts. If you are creating larger test cases with Tcl, 
every time you create code, you will want to test and debug it. If you use already proven procedures, then your 
programming life will be much easier. For example, if you need to create a new test script, maybe 70% of your 
code will be proven code (using procedures) and only the new 30% will have to be tested. 

• This exercise will have you view screen cams that will demonstrate the use of the use of key procedure 
commands.

Required Elements
• 17_procedure_value Video Demonstration
• 17_local_global Video Demonstration
• 17_procedure_name Video Demonstration
• 17_procedure_return Video Demonstration
• 17_default_arguments Video Demonstration
• 17_variable_arguments Video Demonstration
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Detailed Steps 
• Step 1: View the 17_procedure_value Video Demonstration (4 minutes 52 seconds). This screen cam will 

demonstrate defining a procedure and then calling that procedure using a value. 
• Step 2: View the 17_local_global Video Demonstration (3 minutes 10 seconds). This screen cam will 

demonstrate the difference between local and global variables within procedures.
• Step 3: View the 17_procedure_name Video Demonstration (6 minutes 04 seconds). This screen cam will 

demonstrate the use of defining a procedure and then calling that procedure using a name as well as 
demonstrating the purpose of the upvar command.

• Step 4: View the 17_procedure_return Video Demonstration (3 minutes 24 seconds). This screen cam will 
demonstrate the use of the return command within a procedure.

• Step 5: View the 17_default_arguments Video Demonstration (3 minutes 25 seconds). This screen cam will 
demonstrate the use of default arguments within a procedure.

• Step 6: View the 17_variable_arguments Video Demonstration (3 minutes). This screen cam will 
demonstrate the use of variable arguments within a procedure.

• This completes exercise 17.
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Exercise 18: Procedures
Objective
• After completion of this lab activity the student will be able to use the following the following procedure related 

actions:
– Define a procedure
– Call a procedure by name
– Use the upvar command
– Use the return command
– Differentiate between local and global procedure variables

Completion Time
• The completion time for this activity is 30 minutes.

Summary
• The following list provides a summary of the lab activity. The Detailed steps section contains additional step-by-

step procedures for you to follow in order to successfully complete the lab.
– Open a Tcl file in Spirent Connect or in a text editor
– Create a procedure that will multiply two numbers together
– Call the procedure by value 
– Run the script
– View the output
– Create an array that will contain workers and hours worked
– Create a procedure that will increase the hours worked 
– Call the procedure by name and value 
– Run the script
– View the output
– Create a procedure that will accept default arguments 
– Create a procedure that will accept default arguments 
– Call the procedure with two values 
– Run the script
– View the output
– Create a procedure that will accept one argument and variable arguments 
– Call the procedure by value 
– Run the script
– View the output
– Create a procedure that will add two numbers together and return the result 
– Call the procedure by value 
– Run the script
– View the output
– Close the DOS window
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Key concepts
• Using Procedures in your Tcl code will save you coding time. 

Required Elements
• Tcl loaded on your workstation.

Important notes
• You must have Tcl loaded on your workstation in order to perform the hands-on exercises contained within this 

training course.
• The answers to the questions asked within the steps of this exercise are located in the second half of this exercise.

Detailed Steps 

Open a Tcl file
• Step 1: Open a file either in a text editor or script editor. (Whatever you are more familiar with.)

Create a procedure that will multiply two numbers together 
• Step 2: Within the text/script editor create a procedure that:

– Is named product.
– Takes two arguments (a b)
– Will multiply these two arguments together
– Will display the solution to the screen. 

Call the procedure by value 
• Step 3: Within the same file create the code within the script that will call the procedure and pass two values (5 and 

10).
• Step 4: Save the file with the name of product.tcl.

Run the script
• Step 5: In the MS-DOS window start the Tcl shell by typing tclsh8x (You must substitute x with the version number 

of Tcl you have loaded on your system, such as tclsh84.) The Tcl shell will launch as displayed by the % sign. Start 
the script using the command source product.tcl.

View the output
• Step 6: Verify your output and the code with the answers provided within the second half of this document.

Create an array that will contain workers and hours worked
• Step 7: Open a new file within the text editor or script editor. Create an array that:

– Is named Timecard
– Contains the following index/value pairs (Tom 20 Sue 24 Mike 18)
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Detailed Steps 

Create a procedure that will increase the hours worked 
• Step 8: Within the same file create a procedure that:

– Is named Hours
– Takes two arguments (weekly daily). Weekly will accept an array name for input and daily will accept a 

number for input. 
– Will add the value of daily to weekly. 
– That uses the upvar command.
– The original array is printed to the screen both before you run the procedure and after you run the procedure.

Call the procedure by name and value 
• Step 9: Within the same file create the code within the script that will call the procedure and pass two values 

(Timecard and 8).
• Step 10: Save the file with the name of Hours.tcl.

Run the script
• Step 11: Run the script, Hours.tcl, from a Tcl shell.

View the output
• Step 12: Verify your output and the code with the answers provided within the second half of this document.

Create a procedure that will accept default arguments 
• Step 13: Open a new file within the text editor or Spirent Connect. Create a procedure that:

– Is named Default
– Takes three arguments (bottom middle top). All three will accept a number for input. Also all three arguments 

will present a default value if no argument is present during the procedure call. (bottom = 1 middle = 5 and 
top = 8)

– Displays the value of each argument to the screen. 

Call the procedure with two values 
• Step 14: Within the same file create the code within the script that will call the procedure and pass two values (3

and 100).
• Step 15: Save the file with the name of Default.tcl.

Run the script
• Step 16: Run the script, Default.tcl, from a Tcl shell.

View the output
Step 17: Verify your output and the code with the answers provided within the second half of this document.
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Create a procedure that will accept one argument and variable arguments 
• Step 18: Open a new file within the text editor or Spirent Connect. Create a procedure that:

– Is named Variable
– Takes one argument (a) and then a variable number of arguments. All will accept a number for input. 
– Displays the value of each argument to the screen. 

Call the procedure by value 
• Step 19: Within the same file create the code within the script that will call the procedure and pass 6 values (10 

200 300 5000 6500 78000).
• Step 20: Save the file with the name of Variable.tcl.

Run the script
• Step 21: Run the script, Variable.tcl, from a Tcl shell.

View the output
• Step 22: Verify your output and the code with the answers provided within the second half of this document.

Create a procedure that will add two numbers together and return the result 
• Step 23: Open a new file within the text editor or script editor. Create a procedure that:

– Is named Return.
– Takes two arguments (a b)
– Will add these two arguments together
– Will return the results. 

Call the procedure by value 
• Step 24: Within the same file create the code within the script that will:

– Call the procedure and pass two values (5 and 10)
– Set a variable named number with the result of the procedure
– Display the contents of number to the screen

• Step 25: Save the file with the name of Return.tcl.

Run the script
• Step 26: Run the script, Return.tcl, from a Tcl shell.

View the output
• Step 27: Verify your output and the code with the answers provided within the second half of this document.

Close the DOS window
• Step 28: Close the DOS window.
• The answers to the steps are located over the next several pages.
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Create a procedure 
• Step 2: The code for this step is listed below.

proc product {a b} {
set num [expr $a * $b]
puts "The product is:  $num"

}

Call the procedure 
• Step 3: The code for this step is listed below. We have included the code from the previous step for clarification.

proc product {a b} {
set num [expr $a * $b]
puts "The product is:  $num"

}
product 5 10

View the output
• Step 6: The results as displayed to the screen are presented below.

The product is: 50.

Create an array that will contain workers and hours worked
• Step 7: The code for this step is listed below.

array set Timecard {Tom 20 Sue 24 Mike 18}
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Create a procedure that will increase the hours worked 
• Step 8: The code for this step is listed below. We have included the code from the previous step for clarification.

proc Hours   {weekly daily}  {
upvar $weekly  x

foreach item [array names x]  {
set x($item) [expr $x($item) + $daily] 
} 

}
array set Timecard {Tom 20 Sue 24 Mike 18}
puts "This is the array before the procedure:"
parray Timecard
Hours Timecard 8
puts " "
puts "This is the array after the procedure:"
parray Timecard

Call the procedure by name and value 
• Step 9: The code for this step is listed below. We have included the code from the previous step for clarification.

proc Hours   {weekly daily}  {
upvar $weekly  x

foreach item [array names x]  {
set x($item) [expr $x($item) + $daily] 
} 

}
array set Timecard {Tom 20 Sue 24 Mike 18}
puts "This is the array before the procedure:"
parray Timecard

Hours Timecard 8

puts " "
puts "This is the array after the procedure:"
parray Timecard
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View the output
• Step 12: The results as displayed to the screen are presented below.

This is the array before the procedure:
Timecard(Mike) = 18
Timecard(Sue)  = 24
Timecard(Tom)  = 20

This is the array after the procedure:
Timecard(Mike) = 26
Timecard(Sue)  = 32
Timecard(Tom)  = 28

Create a procedure that will accept default arguments 
• Step 14: The code for this step is listed below.

proc Default {{ bottom 1 }  { middle 5 }  { top 8 }}  {
puts "$bottom $middle $top"

}

Call the procedure by value 
• Step 14: The code for this step is listed below. We have included the code from the previous step for clarification.

proc Default {{ bottom 1 }  { middle 5 }  { top 8 }}  {
puts "$bottom $middle $top"

}
Default 3 100

View the output
• Step 17: The results as displayed to the screen are presented below.

3 100 8

Create a procedure that will accept one argument and variable arguments 
• Step 18: The code for this step is listed below. 

proc Variable {a args} {
puts $a
foreach val $args { puts $val }

}
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Call the procedure by value 
• Step 19: The code for this step is listed below. We have included the code from the previous step for clarification.

proc Variable {a args} {
puts $a
foreach val $args { puts $val }

}
Variable 10 200 300 5000 6500 78000.

View the output
• Step 22: The results as displayed to the screen are presented below.

10
200
300
5000
6500
78000

Create a procedure that will add two numbers together and return the result
• Step 23: The code for this step is listed below. 

proc sum {a b} {
return [expr $a + $b]

}

Call the procedure by value 
• Step 24: The code for this step is listed below. We have included the code from the previous step for clarification.

proc Return{a b} {
return [expr $a + $b]

}
set number [sum 5 10]
puts “The sum is:  $num”

View the output
• Step 27: The results as displayed to the screen are presented below.

The sum is:  15

• This completes exercise 18.
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Chapter overview
• The topics covered within this chapter are listed above.
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• A big part of application development involves supporting files on the system, such as creating files that 
will store strings within a program. The ability to work seamlessly with the operating  system is an 
essential feature of an interpreted environment.

• This topic area is divided into two sections:

– File manipulation which will deal with the file entity itself.

– File Input/Output which will deal with the data inside of a file 
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• When we talk about file manipulation we are dealing with the file entity itself. You can manipulate files 
within Tcl by using the file xxxx commands. The file xxxx commands will perform numerous actions on 
files such as 

– Copying files

– Deleting files 

– Renaming files

– File  properties

• We will take a look at several key file commands over the next several slides. 
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• The file copy command will make a copy of the file or directory source under the pathname target.  

• Existing files will not be overwritten unless the -force option is specified.  Trying to overwrite a non-
empty directory, overwrite a directory with a file, or a file with a directory will all result in errors even if -
force was specified.  

• Arguments are processed in the order specified, halting at the first error, if any.  A -- marks the end of 
switches; the argument following the -- will be treated as a source even if it starts with a -.

Example:

• The code displayed will copy the file named range.tcl and create an identical file named rangeB.tcl. 
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• Removes the file or directory specified by each pathname argument. Non-empty directories will be 
removed only if the -force option is specified.  

• Trying to delete a non-existent file is not considered an error.  

• Trying to delete a read-only file will cause the file to be deleted, even if the -force flags is not specified.  

• Arguments are processed in the order specified, halting at the first error, if any.  A -- marks the end of 
switches; the argument following the -- will be treated as a pathname even if it starts with a -. 
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• The rename command takes the file or directory specified by pathname source and renames it to 
target, moving the file if the pathname target specifies a name in a different directory.  

• Existing files will not be overwritten unless the -force option is specified.  Trying to overwrite a non-
empty directory, overwrite a directory with a file, or a file with a directory will all result in errors.  

• Arguments are processed in the order specified, halting at the first error, if any.  A -- marks the end of 
switches; the argument following the -- will be treated as a source even if it starts with a -.

Important note:
• There is a Tcl command named rename that will not rename a file. Only the file rename command will 

rename a Tcl file.
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• The following file xxx commands are used to retrieve and define the properties of a file:

– file attributes

– file mttime

– file size
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• The file attributes command returns or sets platform specific values associated with a file. 

• The first form returns a list of the platform specific flags and their values. 

• The second form returns the value for the specific option. 

• The third form sets one or more of the values. 

Version 2

Essentials of Tcl

211



• In the first example, the first form returns a list of the platform specific flags and their values. 

• In the second example, the second form returns the value for the hidden specific option. 

• In the third example, the third form sets the value for the readonly option. 
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• Returns a decimal string giving the time at which file name was last modified. 

• If time is specified, it is a modification time to set for the file (equivalent to Unix touch).  The time is 
measured in the standard POSIX fashion as seconds from a fixed starting time (often January 1, 1970).  

• If the file doesn't exist or its modified time cannot be queried or set then an error is generated. 
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• Returns a decimal string giving the size of file name in bytes.  

• If the file doesn't exist or its size cannot be queried then an error is generated. 
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• When we talk about file Input/Output we are dealing with the data inside the file. There are several Tcl
commands you can use to perform actions such as:

– Opening a file

– Reading a file

– Writing a file

– Closing a file

• We will take a look at several key File I/O commands over the next several slides. 
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• Before we start, we need to discuss the concept of channels within Tcl.

• A channel within Tcl is the method you will use to uniquely identify a file. In essence, you can think of it 
as a file.

• A channel can also be a network socket.
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• The open command opens a file, serial port, or command pipeline and returns a channel identifier that may be 
used in future invocations of commands like read, puts, and close. 

• If the first character of fileName is not | then the command opens a file: fileName gives the name of the file to 
open, and it must conform to the conventions described in the filename manual entry. 

• The access argument, if present, indicates the way in which the file (or command pipeline) is to be accessed. In 
the first form access may have any of the following values: 

– r Open the file for reading only; the file must already exist. This is the default value if access is not specified. 

– r+ Open the file for both reading and writing; the file must already exist. 

– w Open the file for writing only.  Truncate it if it exists.  If it doesn't exist, create a new file. 

– w+ Open the file for reading and writing.  Truncate it if it exists. If it doesn't exist, create a new file. 

– a Open the file for writing only.  If the file doesn't exist, create a new empty file. Set the initial access 
position  to the end of the file. 

– a+ Open the file for reading and writing.  If the file doesn't exist, create a new empty file. Set the initial 
access position to the end of the file. 
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• The first example will open the file named copy.tcl for reading only. The channelId is set within the variable fileid. 
When the puts $fileid command is performed the file id of file7dbf88 is displayed. It is not important for the 
programmer to know the channelId since this number will change. However, the channel id is important for the 
Tcl program to be able to process files within Tcl.

• The second example will open the file copy.tcl for writing destroying any existing data within copy.tcl.
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• The close command closes the channel given by channelId.  ChannelId must be a channel identifier 
such as the return value from a previous open or socket command. All buffered output is flushed to the 
channel's output device, any buffered input is discarded, the underlying file or device is closed, and 
channelId becomes unavailable for use. 
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read command:

• In the first form, the read command reads all of the data from channelId up to the end of the file. 

• In the second form, the extra argument specifies how many characters to read.  Exactly that many 
characters will be read and returned, unless there are fewer than numChars left in the file;  in this 
case all the remaining characters are returned.  If the channel is configured to use a multi-byte 
encoding, then the number of characters read may not be the same as the number of bytes read.

• If the -nonewline switch is specified then the last character of the file is discarded if it is a newline 
(this last newline  character is typically placed at the end of the file by the text widget.

gets command:

• The gets command reads the next line from channelId, returns everything in the line up to (but not 
including) the end-of-line character(s), and discards the end-of-line character(s). If varName is 
omitted the line is returned as the result of the command. 

• If varName is specified then the line is placed in the variable by that name and the return value is a 
count of the number of characters returned. 
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• The first read example displays the code to read the input from the input.txt file.

– The input.txt file is opened as a read only file. The result of the open command (channelid) is 
placed into the variable named x.

– The read command will read all of the data contained within the channelid contained within $x and 
place it into the variable named input.

– The contents of input is displayed using the puts command.

– The channelid contained with $x is closed with the close command.

• The second read example is very similar to the first example except that the read command specifies 
that the nonewline option, which will have no effect on this example (we placed it here to demonstrate 
the use of the option) and the 2 after the $x will cause read to read in only the first two bytes of the txt 
file.
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• The first gets example displays the code to read the input from the input.txt file.

– The input.txt file is opened as a read only file. The result of the open command (channelid) is 
placed into the variable named x.

– The gets command will read only the first line of  data contained within the channelid contained 
within $x and place it into the variable named input.

– The contents of input is displayed using the puts command.

– The channelid contained with $x is closed with the close command.

• The second gets example will also read in the contents of the input.txt file, however, since we placed a 
variable name after the $x, only the number of elements read in will be displayed (4).
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puts command - The puts command displays the value within string and prints it to location identified within channelId. 
The channelId must be a channel identifier such as returned from a previous invocation of open or socket. It must have been 
opened for output. If no channelId is specified, then puts defaults to stdout, which is the screen. Nonewline suppress the 
carriage control/line feed of the output.
• Newline characters in the output are translated by puts to platform-specific end-of-line sequences according to the current 

value of the -translation option for the channel (for example, on PCs newlines are normally replaced with carriage-return-
linefeed sequences;  on Macintoshes newlines are normally replaced with carriage-returns). See the fconfigure manual 
entry for a discussion on ways to alter the output. 

• Tcl buffers output internally, so characters written with puts may not appear immediately on the output file or device;  Tcl
will normally delay output until the buffer is full or the channel is closed. You can force output to appear immediately 
with the flush command. 

seek command - The seek command changes the current access position for channelId. ChannelId must be a channel 
identifier such as returned from a previous invocation of open or socket. The offset and origin arguments specify the position 
at which the next read or write will occur for channelId. Offset must be an integer (which may be negative) and origin must be 
one of the following: 

– Start The new access position will be offset bytes from the start of the underlying file or device. 
– Current The new access position will be offset bytes from the current access position; a negative offset moves the 

access position backwards in the underlying file or device. 
– End The new access position will be offset bytes from the end of the file or device.  A negative offset places the 

access position before the end of file, and a positive offset places the access position after the end of file. 
• The origin argument defaults to start. 
• Note that offset values are byte offsets, not character offsets. 
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• The example displays the code to open the file put.txt (read and write) and then place the contents 
1234567 into the file. 

• The seek command will change the access position of the file to the beginning and then the contents of 
the file are displayed to the screen. 

Version 2

Essentials of Tcl

224



• Flushes any output that has been buffered for channelId. ChannelId must be a channel identifier such as returned by 
a previous open or socket command, and it must have been opened for writing. If the channel is in blocking mode 
the command does not return until all the buffered output has been flushed to the channel. If the channel is in non-
blocking mode, the command may return before all buffered output has been flushed; the remainder will be flushed 
in the background as fast as the underlying file or device is able to absorb it.

Example:
• The puts line requests the user to input the value. The -nonewline command contained on the puts command will 

cause the program to not generate a carriage control/line feed.  When puts is executed, the text, Enter a value==> is 
displayed, a carriage control/line feed is NOT issued and the program sits waiting for input from the keyboard.

• The user enters input and presses return. Tcl uses buffered file output routines, meaning it stores file information in 
memory until there is enough information to deliver or until an event occurs that forces the delivering of information.  
Since we used a  -nonewline command, even though the user pressed enter, stdout is sitting in an idle state waiting 
for action. We must provide the event to deliver the information, hence the flush stdout command. This command 
basically enters return on the keyboard and sends the text entered into the keyboard to stdin.
If we did not use the -nonewline command, then the system would automatically place a carriage control/line feed at 
the end of the line thus forcing the clearing of the stdout buffer.

• The gets stdin var command places the contents of stdin (the value the user entered at the keyboard) and places it 
into the variable named var.

• The last puts command displays the value in var to stdout.
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• The the set x line of code will open the file put.txt (read and write) and then place the contents of 130 
(entered into the KBD by the user) into the file. 

• The puts line requests the user to input the value. The -nonewline command contained on the puts
command will cause the program to not generate a carriage control/line feed.  When puts is executed, 
the text, Enter a value==> is displayed, a carriage control/line feed is NOT issued and the program sits 
waiting for input from the keyboard.

• The user enters input and presses return. Tcl uses buffered file output routines, meaning it stores file 
information in memory until there is enough information to deliver or until an event occurs that forces 
the delivering of information.  Since we used a  -nonewline command, even though the user pressed 
enter, stdout is sitting in an idle state waiting for action. We must provide the event to deliver the 
information, hence the flush stdout command. This command basically enters return on the keyboard 
and sends the text entered into the keyboard to stdin.
If we did not use the -nonewline command, then the system would automatically place a carriage 
control/line feed at the end of the line thus forcing the clearing of the stdout buffer.

• The gets stdin var command places the contents of stdin (the value the user entered at the keyboard) 
and places it into the variable named var.

• The puts $x $var command will place the value of $var (130) into the location identified by the handle 
$x.

• The seek command will change the access position of the file to the beginning and then the contents of 
the file are displayed to the screen. 
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• The fconfigure command sets and retrieves options for channels. ChannelId identifies the channel for 
which to set or query an option. If no name or value arguments are supplied, the command returns a list 
containing alternating option names and values for the channel. If name is supplied but no value then 
the command returns the current value of the given option. If one or more pairs of name and value are 
supplied, the command sets each of the named options to the corresponding value; in this case the 
return value is an empty string. 

• The options described below are supported for all channels. In addition, each channel type may add 
options that only it supports. See the manual entry for the command that creates each type of channels 
for the options that that specific type of channel supports. For example, see the manual entry for the 
socket command for its additional options.  
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• The first example displays the code to display the configuration of the channelid created for the put.txt 
file.

• The second example will set blocking to 1 and then display the content of only the blocking element.
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Exercise 19: View Video Demonstrations

Objective
• After completion of this exercise the student will be able to identify and describe the following items that deal with 

file support:
– File manipulation
– File Input/Output

Completion Time
• The completion time for this activity is 35 minutes.

Summary
• This exercise will have you view screen cams that will demonstrate the use of file manipulation and system 

inout/output Tcl commands. 

Required Elements
• 19_file_manipulation Video Demonstration
• 19_file_attributes Video Demonstration
• 19_reading_a_file Video Demonstration
• 19_writing_a_file Video Demonstration
• 19_user_input Video Demonstration

Detailed Steps 
• Step 1: View the 19_file_manipulation Video Demonstration (2 minutes 21 seconds). This screen cam will use 

the scripting facilities of a Tcl shell to demonstrate the use of basic file manipulation Tcl commands. 
• Step 2: View the 19_file_attributes Video Demonstration (4 minutes). This screen cam will use the 

scripting facilities of a Tcl shell to demonstrate file attributes.
• Step 3: View the 19_reading_a_file Video Demonstration (6 minutes 58 seconds). This screen cam will use 

the scripting facilities of Spirent Connect to demonstrate the use of the Tcl commands that will read a file from the 
disk.

• Step 4: View the 19_writing_a_file Video Demonstration (6 minutes 49 seconds). This screen cam will use the 
scripting facilities of Spirent Connect to demonstrate the use of the Tcl commands that will write data to a file and 
then read that data from the file. 

• Step 5: View the 19_user_input Video Demonstration 4 minutes 29 seconds). This screen cam will use the 
scripting facilities of Spirent Connect to demonstrate the use of Tcl commands that will allow user input to 
populate disk files and script variables.

• This completes exercise 19.
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Exercise 20: File Support
Objective
• After completion of this lab activity the student will be able to use the following file input/output Tcl commands:

– open
– close
– read 
– gets
– puts
– seek

Completion Time
• The completion time for this activity is 25 minutes.

Summary
• The following list provides a summary of the lab activity. The Detailed steps section contains additional step-by-

step procedures for you to follow in order to successfully complete the lab.
– Open a Tcl file in a text or script editor
– Create an input txt file
– Create an Tcl file that will read and display the entire input.txt file
– Run the script
– View the output
– Modify the input.tcl Tcl file so only the first two characters of the file are read
– Run the script
– View the output
– Modify the input.tcl Tcl file so only the first line of the file is read
– Run the script
– View the output
– Modify the input.tcl Tcl file so the script also displays the number of characters read
– Run the script
– View the output
– Create an Tcl file that will write a file to disk then display the file
– Run the script
– View the output 
– Create an Tcl file that will write a file to disk with user input from the screen
– Run the script
– View the output 
– Close the DOS window
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Key concepts
• A key portion of application development involves manipulating the files on the system.

Required Elements
• Tcl loaded on your workstation.

Important notes
• You must have Tcl loaded on your workstation in order to perform the hands-on exercises contained within this 

training course.
• The answers to the questions asked within the steps of this exercise are located in the second half of this exercise.

Detailed Steps 

Open a Tcl file
• Step 1: Open a file either in a text editor or script editor. (Whatever you are more familiar with.)

Create an input txt file
• Step 2: Within the text editor or script editor create a txt file that:

– Is named input.txt
– Contains the characters 1234567
– Contains the characters 9876543 on a second line

• Step 3: Save the file with the name of input.txt.

Create an Tcl file that will read and display the entire input.txt file
• Step 4: Within the text editor or script editor create a Tcl file that:

– Is named input.tcl
– Opens the file input.txt as a red only file and sets the channel id of the file to a variable named x.
– Reads all of the data from the input.txt file and stores the contents in a variable named input.
– Displays the channel id number to the screen.
– Displays the contents of the input.txt file to the screen.
– Closes the input.txt file.

• Step 5: Save the file with the name of input.tcl.

Run the script
• Step 6: In the MS-DOS window start the Tcl shell by typing tclsh8x (You must substitute x with the version number 

of Tcl you have loaded on your system, such as tclsh83.) The Tcl shell will launch as displayed by the % sign. Start 
the script using the command source input.tcl.

View the output
• Step 7: Verify your output and the code with the answers provided within the second half of this document.
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Modify the input.tcl Tcl file so only the first two characters of the file are read
• Step 8: Modify the input.tcl file so only the first two characters of the file are read into the script.
• Step 9: Save the input.tcl file

Run the script
• Step 10: Run the script, input.tcl, from a Tcl shell.

View the output
• Step 11: Verify your output and the code with the answers provided within the second half of this document.

Modify the input.tcl Tcl file so only the first line of the file is read
• Step 12: Modify the input.tcl file so only the first line of the file is read into the script (use the gets command).
• Step 13: Save the input.tcl file

Run the script
• Step 14: Run the script, input.tcl, from a Tcl shell.

View the output
• Step 15: Verify your output and the code with the answers provided within the second half of this document.

Modify the input.tcl Tcl file so the script also displays the number of characters read
• Step 16: Modify the input.tcl file so the script displays the number of characters read into the script as well as the 

actual characters themselves (use the gets command).
• Step 17: Save the input.tcl file

Run the script
• Step 18: Run the script, input.tcl, from a Tcl shell.

View the output
• Step 19: Verify your output and the code with the answers provided within the second half of this document.

Create an Tcl file that will write a file to disk then display the file
• Step 20: Within the text editor or script editor create a Tcl file that:

– Creates the file output.txt as a read/write file and sets the channel id of the file to a variable named x.
– Writes the data “1234567” into the file output.txt and then positions Tcl to the beginning of the file.
– Reads the data from the output.txt file and stores the contents in a variable named input.
– Displays the channel id number to the screen.
– Displays the contents of the output.txt file to the screen.
– Closes the output.txt file.

• Step 21: Save the file with the name of output.tcl.
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Run the script
• Step 22: Run the script, output.tcl, from a Tcl shell.

View the output
• Step 23: Verify your output and the code with the answers provided within the second half of this document.

Create an Tcl file that will write a file to disk with user input from the screen
• Step 24: Within the text editor or Spirent Connect create a Tcl file that:

– Will allow data to be appended to the read/write file named output.txt and sets the channel id of the file to a 
variable named x.

– Requests input from the screen 
– Flushes the input from stdout
– Gets the data from stdin and places it into a variable named var.
– Places the data stored within var into the output.txt file.
– Displays the contents of the entire output.txt file to the screen.
– Closes the output.txt file.

• Step 25: Save the file with the name of output.tcl.

Run the script
• Step 26: Run the script, output.tcl, from a Tcl shell. When requested for input by the script type in the your first 

name.

View the output
• Step 27: Verify your output and the code with the answers provided within the second half of this document.

Close the DOS window
• Step 28: Close the DOS window.

• The answers to the steps are located over the next several pages.
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Answers

Create an Tcl file that will read and display the entire input.txt file
• Step 4: The code for this step is listed below.

set x [open input.txt r]
set input [read $x]
puts “This is the channel id: $x”
puts “The value contains: $input”
close $x

View the output
• Step 7: : The results as displayed to the screen are presented below. Please note that your channel id may vary.

This is the channel id: file8f32d8 
The value contains: 45637
3

Modify the input.tcl Tcl file so only the first two characters of the file are read.
• Step 8 The code for this step is listed below. 

set x [open input.txt r]
set input [read $x 2]
puts “This is the channel id: $x”
puts “The value contains: $input”
close $x

View the output
• Step 11: The results as displayed to the screen are presented below. Please note that your channel id may vary.

This is the channel id: file8f32d8 
The value contains: 45

Modify the input.tcl Tcl file so only the first line of the file is read.
• Step 12: The code for this step is listed below. 

set x [open input.txt r]
set input [gets $x]
puts “This is the channel id: $x”
puts “The value contains: $input”
close $x
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Answers

View the output
• Step 15: The results as displayed to the screen are presented below. Please note that your channel id may vary.

This is the channel id: file8f32d8
The value contains: 45637

Modify the input.tcl Tcl file so the script also displays the number of characters read.
• Step 16: The code for this step is listed below. 

set x [open input.txt r]
set input [gets $x output]
puts “This is the channel id: $x”
puts “The number of characters read: $input”
puts “The value contains: $output”
close $x

View the output
• Step 19: The results as displayed to the screen are presented below. Please note that your channel id may vary.

This is the channel id: file8f32d8
The number of characters read: 5”
The value contains: 45637

Create an Tcl file that will write a file to disk then display the file
• Step 20: The code for this step is listed below. 

set x [open put.txt r+]
puts  $x “1234567”
seek $x 0 start 
set input [read $x] 
puts “This is the channel id: $x”
puts “The value contains: $input”
close $x

View the output
• Step 23: The results as displayed to the screen are presented below. Please note that your channel id may vary.

This is the channel id: file8f32d8
The value contains: 1234567
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Answers

Create an Tcl file that will write a file to disk with user input from the screen
• Step 24: The code for this step is listed below.

set x [open output.txt a+]
puts -nonewline "Enter a value ==> "   
flush stdout
gets stdin var
puts $x $var
seek $x 0 start 
set input [read $x] 
puts "The value contains: $input"
close $x

View the output
• Step 27: The results as displayed to the screen are presented below. Please note that your name values will vary.

Enter a value ==> Mike
The value contains: Mike
1234567

• This completes exercise 20.
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Chapter overview
• The topics covered within this chapter are listed above.
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• We will discuss the commands that support system interaction over the next several slides. 
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• This command will return the path name of the current working directory.

Examples:
• The first example displays the result of the pwd command executed directly within an interactive Tcl

shell.

• The second example displays the code to store the result of the pwd command within the variable 
named x and then displaying the result of the pwd command by using the puts command. 
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• This command will change the current working directory to dirName, or to the home directory (as 
specified in the HOME environment variable) if dirName is not given. Returns an empty string.

Example:
• The example displays the code to change to the Program Files> Tcl directory. Note that forward 

slashes used in Tcl verse backslashes used in Windows. Also if there are spaces used within the 
directory names you must use grouping ( double quotes “”). 
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• The exec command treats its arguments as the specification of one or more sub-processes to execute. 

• The arguments take the form of a standard shell pipeline where each arg becomes one word of a 
command, and each distinct command becomes a sub-process. 

• If the initial arguments to exec start with - then they are treated as command-line switches and are not part 
of the pipeline specification.  It supports the –keepnewline switch.

Example:
• The two lines of sample code within the example will change directories to the Program File> Windows 

Media Player. The exec command will launch the mplayer2.exe and run the file test.wmv. 
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• The clock command allows you to query the time without worrying about platform differences.

• This command performs one of several operations that may obtain or manipulate strings or values that 
represent some notion of time.  The option argument determines what action is carried out by the 
command.  The legal options (which may be abbreviated) are: 

• clock clicks ?-milliseconds? Return a high-resolution time value as a system-dependent integer 
value.  The unit of the value is system-dependent but should be the highest resolution clock available 
on the system such as a CPU cycle counter. If -milliseconds is specified, then the value is guaranteed 
to be of millisecond granularity. This value should only be used for the relative measurement of elapsed 
time. 

• clock seconds Return the current date and time as a system-dependent integer value.  The unit of the 
value is seconds, allowing it to be used for relative time calculations.  The value is usually defined as 
total elapsed time from an “epoch”.  You shouldn't assume the value of the epoch.

• clock format clockValue ?-format string? ?-gmt boolean? Converts an integer time value, typically 
returned by clock seconds, clock scan, or the atime, mtime, or ctime options of the file command, to 
human-readable form. 
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• If the -format argument is present the next argument is a string that describes how the date and time 
are to be formatted. Field descriptors consist of a % followed by a field descriptor character.  All other 
characters are copied into the result. Valid field descriptors are: 

• %% Insert a %. 
• %a Abbreviated weekday name (Mon, Tue, etc.). 
• %A Full weekday name (Monday, Tuesday, etc.). 
• %b Abbreviated month name (Jan, Feb, etc.). 
• %B Full month name. 
• %c Locale specific date and time. 
• %d Day of month (01 - 31). 
• %H Hour in 24-hour format (00 - 23). 
• %I Hour in 12-hour format (00 - 12). 
• %j Day of year (001 - 366). 
• %m Month number (01 - 12). 
• %M Minute (00 - 59). 
• %p AM/PM indicator. 
• %S Seconds (00 - 59). 
• %U Week of year (00 - 52), Sunday is the first day of the week. 
• %w Weekday number (Sunday = 0). 
• %W Week of year (00 - 52), Monday is the first day of the week. 
• %x Locale specific date format. 
• %X Locale specific time format. 
• %y Year without century (00 - 99). 
• %Y Year with century (e.g. 1990) 
• %Z Time zone name. 
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• The example displays the code to obtain the time in seconds and format the output to a readable 
fashion. 

• The first set time command will return the result of the clock seconds command and set it to the 
variable named time.

• The first puts command will display the output of the variable named time, which is the date and time in 
decimal seconds (1041550793).

• The second set command will format the contents of $time and store the result in the variable named 
formattime.

• The second puts command will display the output of the variable named formattime, which is the date 
and time presented in an English readable string (Thu Jan 02 15:39:53 2003).
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Exercise 21: View Video Demonstrations

Objective
• After completion of this exercise the student will be able to identify and describe the following items that deal with 

system interaction:
– pwd
– exec
– clock

Completion Time
• The completion time for this activity is 15 minutes.

Summary
• This exercise will have you view screen cams that will demonstrate the use of system interaction Tcl commands. 

Required Elements
• 21_pwd_cd Video Demonstration
• 21_exec Video Demonstration
• 21_clock Video Demonstration

Detailed Steps 
• Step 1: View the 21_pwd_cd Video Demonstration (5 minutes 24 seconds). This screen cam will use a Tcl shell 

and Spirent Connect to demonstrate the use of the pwd and cd Tcl commands. 
• Step 2: View the 21_exec Video Demonstration (2 minutes 27 seconds). This screen cam will use a Tcl shell to 

demonstrate the use of the exec Tcl command to launch a wmv file using the external Microsoft Windows Media 
Player application.

• Step 3: View the 21_clock Video Demonstration (3 minutes 51 seconds) This screen cam will use Spirent 
Connect to demonstrate the use of the clock Tcl command. 

• This completes exercise 21.
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Exercise 22: System Interaction
Objective
• After completion of this lab activity the student will be able to use the following system interaction Tcl commands:

– pwd
– cd
– clock

Completion Time
• The completion time for this activity is 20 minutes.

Summary
• In this exercise you will use system interaction Tcl commands. The following list provides a summary of the lab 

activity. The Detailed steps section contains additional step-by-step procedures for you to follow in order to 
successfully complete the lab.

– Open a Tcl file in Spirent Connect or in a text editor
– Create an input txt file
– Create an Tcl file that will read and display the entire input.txt file
– Run the script
– View the output
– Close the DOS window

Key concepts
• Tcl has a set of useful commands that allow you to interact with the system using your script, such as accessing 

the system clock or navigating around the file system.

Required Elements
• Tcl loaded on your workstation.

Important notes
• You must have Tcl loaded on your workstation in order to perform the hands-on exercises contained within this 

training course.
• The answers to the questions asked within the steps of this exercise are located in the second half of this 

exercise.
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Detailed Steps 

Start a Tcl shell
• Step 1: In the MS-DOS window start the Tcl shell by typing tclsh8x (You must substitute x with the version number 

of Tcl you have loaded on your system, such as tclsh83.)

Use the pwd command
• Step 2: From the % sign, enter the pwd command to display the current working directory. 

Change directories using the cd command
• Step 3: From the current working directory use the cd command to change to the Tcl directory contained within the 

Program Files directory. If you did not accept the defaults when you installed Tcl, your Tcl directory may not be 
located off of the Program Files directory.

Create an Tcl file that will display the local date and time using the clock command
• Step 4: Open a file either in a text editor or script editor. (Whatever you are more familiar with.)
• Step 5: Within the text editor or Spirent Connect create a Tcl file that:

– Is named clock.tcl
– Obtains the time in seconds and places that value in a variable named time.
– Displays the time in decimal seconds to the screen.
– Formats the time to the local date and time and then places this value into a variable named formattime.
– Displays the formatted time to the screen.

• Step 6: Save the file with the name of clock.tcl.

Run the script
• Step 7:In the MS-DOS window start the Tcl shell by typing tclsh8x (You must substitute x with the version number 

of Tcl you have loaded on your system, such as tclsh83.) The Tcl shell will launch as displayed by the % sign. Start 
the script using the command source clock.tcl.

View the output
• Step 8: Verify your output and the code with the answers provided within the second half of this document.

Modify the clock.tcl Tcl file so only the date is displayed (as a full month)
• Step 9: Modify the clock.tcl file so only the date is displayed (as a full month)
• Step 10: Save the clock.tcl file

Run the script
• Step 11: Run the script, clock.tcl, from a Tcl shell.

View the output
• Step 12: Verify your output and the code with the answers provided within the second half of this document.

Close the DOS window
• Step 13: Close the DOS window.

• The answers to the steps are located over the next several pages.
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Answers

Change directories using the cd command 
• Step 3: The code for this step is listed below.

% cd “C:/Program Files/Tcl”

Create an Tcl file that will display the local date and time using the clock command
• Step 5: The code for this step is listed below.

set time [clock seconds]
puts “This is the time is decimal seconds: $time”
set formattime [clock format $time -format %c]
puts “Formatted time: $formattime”

View the output
• Step 8: The results as displayed to the screen are presented below. Please note that your time values will vary.

This is the time is decimal seconds: 1041879137
This is the formatted time: Mon Jan 06 10:52:17 2003

Modify the clock.tcl Tcl file so only the date is displayed (as a full month)
Step 9: The code for this step is listed below. 
set time [clock seconds]
set month [clock format $time -format %B]
puts “The month is: $month”

View the output
• Step 11: The results as displayed to the screen are presented below. Please note that your date may vary.

The month is: January

• This completes exercise 22.
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Chapter overview
• The topics covered within this chapter are listed above.
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• Command line arguments allow you to create a script that is configurable when the script is started from 
the command line. 
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• Tcl provides special variables that allow you to examine the environment and the state of the Tcl
interpreter.
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• The command line presented above will present the result  (displayed in bold text) based on the code 
contained within the script.tcl file (gray box).
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• The command line presented above will present the result (displayed in bold text) based on the code contained 
within the script.tcl file (gray box).

Version 2

Essentials of Tcl

253



• The command line presented above will present the result (displayed in bold text) based on the code contained 
within the script.tcl file (gray box).
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• Here is an example of how you can pass the argument (350) to the script. The script can set another 
variable with the value (contained within the command line) and use this value within the script. This 
allows the user to set variables without having to change the script.
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• Here is an example of displaying the env array using the parray command.
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Exercise 23: View Video Demonstrations

Objective
• After completion of this exercise the student will be able to identify and describe the following items that deal with 

Special Variables:
– argc
– argv0
– argv

Completion Time
• The completion time for this activity is 4 minutes.

Summary
• This exercise will have you view a screen cam that will demonstrate the use of Special Variables within  Tcl. 

Required Elements
• 23_Special_variables Video Demonstration

Detailed Steps 
• Step 1: View the 23_Special_variables Video Demonstration (3 minutes 31 seconds). This screen cam will 

use the scripting facilities of a Tcl shell to demonstrate the use Tcl Special Variables. 

• This completes exercise 23.
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Exercise 24: Special Variables
Objective
• After completion of this lab activity the student will be able to use the following special variables:

– argc
– argv
– argv0
– env

Completion Time
• The completion time for this activity is 10 minutes.

Summary
• The following list provides a summary of the lab activity. The Detailed steps section contains additional step-by-

step procedures for you to follow in order to successfully complete the lab.
– Open a Tcl file in a text or script editor
– Create an input txt file
– Create an Tcl file that will read and display the entire input.txt file
– Run the script
– View the output
– Close the DOS window

Key concepts
• A key portion of application development involves manipulating the files on the system.

Required Elements
• Tcl loaded on your workstation.

Important notes
• You must have Tcl loaded on your workstation in order to perform the hands-on exercises contained within this 

training course.
• Since this exercise will have you create Tcl scripts containing several lines of code, it will be easier to create a 

Tcl file and then execute that file. You can create the Tcl file within a text or script editor and then execute the file 
from a standard Tcl shell.

• The answers to the questions asked within the steps of this exercise are located in the second half of this 
exercise.
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Detailed Steps 

Open a Tcl file
• Step 1: Open a file either in a text editor or script editor. (Whatever you are more familiar with.)

Create an Tcl file that will display the special arguments
• Step 2: Open a file either in a text or script editor. (Whatever you are more familiar with.)
• Step 3: Create a Tcl file that:

– Is named args.tcl
– Create a variable named x and initialize it with the contents of the special variable that will contain the 

number of command line arguments.
– Create a variable named y and initialize it with the contents of the special variable that will contain the name 

of the script executed from the command line.
– Create a variable named z and initialize it with the contents of the special variable that will contain the actual 

values of the command line arguments.
– Display the values of x, y and z to the screen.

• Step 4: Save the file (args.tcl)

Run the Tcl file
• Step 5: Open a DOS window. In the MS-DOS window start the args.tcl file with the arguments 200 and 300 as 

shown, C:/ tclsh84 args.tcl 200 300

View the output
• Step 6: Verify your output and the code with the answers provided within the second half of this document.

Start a Tcl shell
• Step 7: In the MS-DOS window start the Tcl shell by typing tclsh8x (You must substitute x with the version number 

of Tcl you have loaded on your system, such as tclsh84.)

Display the env array
• Step 8: From the % sign type in the command parray env

View the output
• Step 9: View the array contents. Are there many statements within this array that deal only with Tcl? 

________________________________________________________________________

Close the DOS window
• Step 10: Close the DOS window.

• The answers to the steps are located over the next several pages.
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Answers

Create an Tcl file that will display the special arguments
• Step 3: The code for this step is listed below.

set x $argc
set y $argv0
set z $argv
puts " "
puts "This is the number of command line arguments: $x."
puts "It is the value of x which was taken from the command line argument argc."
puts " "
puts "This is name of the script: $y."
puts "It is the value of y which was taken from the command line argument argv0."
puts " "
puts "This is the value of the command line arguments: $z."
puts "It is the value of z which was taken from the command line argument argv."

View the output
• Step 6: The results as displayed to the screen are presented below. 

This is the number of command line arguments:  2
It is the value of x which was taken from the command line argument argc.

This is name of the script: args.tcl
It is the value of y which was taken from the command line argument argv0.

This is the value of the command line arguments: 200 300
It is the value of z which was taken from the command line argument argv.

View the output
• Step 9: View the array contents. Are there many statements within this array that deal only with Tcl? No. The env

array holds system environmental variables and not Tcl specific variables.

• This completes exercise 24.
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Chapter overview
• The topics covered within this chapter are listed above.
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• The source command takes the contents of the specified file or resource and passes it to the Tcl interpreter as 
a text script.  

• The return value from source is the return value of the last command executed in the script.  If an error occurs 
in evaluating the contents of the script then the source command will return that error.

• The source command allows you to have a separate file that contains configuration information so you only 
have to modify one short Tcl file rather than a larger one.

Important note:

• We have already covered how you can use procedures to modularize and manage your scripts in order to 
make the elements reusable thus keeping the size of source files smaller. However, in order to use these 
procedures you need a method to call them into your code. 

• We now need a method to call in these procedures. The source and package statements allow you to divide up 
the application development effort by having various individuals develop code that is called in within the main 
application. These commands help to create a library, where you have basic functionality that you want to keep 
separate from the application that uses it.
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• User defined procedures can exist in other Tcl files and you can bring them into a script using the Tcl
source command. The Tcl source command is used to help manage your code by calling in procedures from other 
Tcl scripts. Even though you define the procedure, that does not mean you are going to use it. You must call it 
within the program in order to use it. Once you call the procedure, the procedure will run as if it were contained 
within the script, even though the procedures lives inside another script.

Remember:

• You must define any user created procedure before it is used.

• The return and exit commands are used to terminate the procedure or pass back a calculated value. Inside 
the proc body you can code return and exit statements to either return a value back to the calling piece of code or 
exit out of the procedure altogether. The return statement takes you back up a level, while exit takes you completely 
out of the program.

Example:

• The diagram above illustrates how the source command and procedures operate within Tcl.

• Myscript.tcl is a Tcl script a user has coded. Within Myscript.tcl is a source command calling the file, Frames.tcl. 
Notice that the source command is written at the beginning of Myscript.

• The source command allows Myscript.tcl access to any commands contained within Frames.tcl. In essence, the 
procedure named x is living in Myscript.tcl.

• When a call is made within Myscript for the procedure named x, procedure x contained within Frames.tcl is executed 
from within Myscript.tcl.
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• The package command keeps a simple database of the packages available for use by the current interpreter 
and how to load them into the interpreter. It supports multiple versions of each package and arranges for the 
correct version of a package to be loaded based on what is needed by the application. This command also 
detects and reports version clashes. Typically, only the package require and package provide commands are 
invoked in normal Tcl scripts;  the other commands are used primarily by system scripts that maintain the 
package database.
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• The package names command returns a list of the names of all packages in the interpreter for which a 
version has been provided (via package provide) or for which a package ifneeded script is available.

• The order of elements in the list is arbitrary. 
Examples:
• The first example displays the result of the package names command. This version of Tcl was loaded when 

we loaded SmartLibrary.
• The second example displays the result of the package names command. This version of Tcl was loaded 

from Scriptics web-site.
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• package require -exact package version This command is typically invoked by Tcl code that wishes to use 
a particular version of a particular package.  The arguments indicate which package is wanted, and the 
command ensures that a suitable version of the package is loaded into the interpreter. If the command 
succeeds, it returns the version number that is loaded;  otherwise it generates an error. If both the -exact 
switch and the version argument are specified then only the given version is acceptable.  If -exact is omitted 
but version is specified, then versions later than version are also acceptable as long as they have the same 
major version number as version. If both -exact and version are omitted then any version whatsoever is 
acceptable. 

Example:
• The example the code necessary to load in the 2.4.2 version of the http package. The http package allows 

you to retrieve data using HTTP (Hypertext Transport Protocol). Since the example is running the code 
interactively, the result of 2.4.2 (http’s version number) is displayed to the screen.
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• The example displays the code to open a Tcl shell and then load in the http package. The package versions 
http command displays all loaded versions of http. 
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• A possible problem loading in libraries and packages is that you must keep the code separate.

• If two packages are loaded in and each contains the same procedure name, then the last package 
loaded will define the procedure, even if it is different from the first procedure.

• Namespaces will help alleviate this problem.
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• A namespace is a encapsulated collection of commands and variables to ensure that they won't interfere with 
the commands and variables of other namespaces.

• A namespace is similar to a local variable within a procedure. 
• Tcl has always had one such collection, which we refer to as the global namespace. The global namespace 

holds all global variables and commands. The namespace eval command lets you create new namespaces. 
For example the code below will create a new namespace containing the variable num and the procedure 
bump. The commands and variables in this namespace are separate from other commands and variables in 
the same program. If there is a command named bump in the global namespace, for example, it will be 
different from the command bump in the Counter namespace. 

namespace eval Counter {
namespace export bump
variable num 0
proc bump {} {
variable num
incr num
}
}

• Namespace variables resemble global variables in Tcl. They exist outside of the procedures in a namespace 
but can be accessed in a procedure via the variable command, as shown in the example above.
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• The namespace command lets you group sets of code and variables into a private area where the procedure 
and variable names won’t conflict with other modules.

• There are 14 namespace options, we will present the following three. 
– namespace current Returns the fully-qualified name for the current namespace. The actual name of the 

global namespace is “” (i.e., an empty string), but this command returns :: for the global namespace as a 
convenience to programmers. 

– namespace delete ?namespace namespace ...? Each namespace namespace is deleted and all 
variables, procedures, and child namespaces contained in the namespace are deleted. If a procedure is 
currently executing inside the namespace, the namespace will be kept alive until the procedure returns; 
however, the namespace is marked to prevent other code from looking it up by name. If a namespace 
doesn't exist, this command returns an error. If no namespace names are given, this command does 
nothing. 

– namespace eval namespace arg ?arg ...? Activates a namespace called namespace and evaluates 
some code in that context. If the namespace does not already exist, it is created. If more than one arg
argument is specified, the arguments are concatenated together with a space between each one in the 
same fashion as the eval command, and the result is evaluated. If namespace has leading namespace 
qualifiers and any leading namespaces do not exist, they are automatically created. 
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• namespace eval namespace arg ?arg ...? Activates a namespace called namespace and evaluates some 
code in that context. If the namespace does not already exist, it is created. 

• If more than one arg argument is specified, the arguments are concatenated together with a space between 
each one in the same fashion as the eval command, and the result is evaluated. If namespace has leading 
namespace qualifiers and any leading namespaces do not exist, they are automatically created. 
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• You can easily call a procedure within a namespace from another namespace by using the double colons (::). 
In the example we are calling the sum procedure defined within the test namespace.
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• namespace current Returns the fully-qualified name for the current namespace. The actual name of the 
global namespace is “” (i.e., an empty string), but this command returns :: for the global namespace as a 
convenience to programmers. 
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• namespace delete ?namespace namespace ...? Each namespace namespace is deleted and all variables, 
procedures, and child namespaces contained in the namespace are deleted.

• If a procedure is currently executing inside the namespace, the namespace will be kept alive until the 
procedure returns; however, the namespace is marked to prevent other code from looking it up by name. If a 
namespace doesn't exist, this command returns an error. If no namespace names are given, this command 
does nothing. 
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• The load command loads binary code from a file into the application's address space and calls an initialization 
procedure in the package to incorporate it into an interpreter.  

– fileName is the name of the file containing the code;  its exact form varies from system to system but on 
most systems it is a shared library, such as a .so file under Solaris or a DLL under Windows. 

– packageName is the name of the package, and is used to compute the name of an initialization 
procedure. 

– interp is the path name of the interpreter into which to load the package (see the interp manual entry for 
details); if interp is omitted, it defaults to the interpreter in which the load command was invoked. 
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Exercise 25: View Video Demonstrations

Objective
• After completion of this exercise the student will be able to identify and describe following Tcl commands:

– package
– source
– namespace

Completion Time
• The completion time for this activity is 20 minutes.

Summary
• The Tcl source command is used to help manage your code by calling in procedures from other Tcl scripts. The 

Tcl Package command provides facilities for package loading with precision version control, if required. The Tcl
namespace command provides unique environments for procedures and variables.

• This exercise will have you view screen cams that will demonstrate the use of the source, package and 
namespace Tcl commands. 

Required Elements
• 25_source Video Demonstration
• 25_package Video Demonstration
• 25_namespace Video Demonstration

Detailed Steps 
• Step 1: View the 25_source Video Demonstration (6 minutes 31 seconds). This screen cam will use the 

scripting facilities of a Tcl shell and Spirent Connect to demonstrate the use of the Tcl source command.
• Step 2: View the 25_package Video Demonstration (3 minutes 12 seconds). This screen cam will use the 

scripting facilities of a Tcl shell and Spirent Connect to demonstrate the use of the Tcl package command.
• Step 3: View the 25_namespace Video Demonstration (4 minutes 03 seconds). This screen cam will use the 

scripting facilities of Spirent Connect to demonstrate the use of the Tcl namespace command.

• This completes exercise 25.
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Exercise 26: source, package and namespace commands
Objective
• After completion of this lab activity the student will be able to use the following Tcl commands:

– source
– package
– namespace

Completion Time
• The completion time for this activity is 10 minutes.

Summary
• In this exercise you will use the source, package and namespace Tcl commands. The following list provides a 

summary of the lab activity. The Detailed steps section contains additional step-by-step procedures for you to 
follow in order to successfully complete the lab.

– Create an Tcl file that will source in another Tcl file
– Start a Tcl shell
– Run the script by using the source command from the command line
– View the output
– Create an Tcl file that will call a procedure from another Tcl file
– Run the script
– View the output
– Start a Tcl shell
– Use the package command to obtain a list of all loaded packages
– Load the http package
– Use the package command to obtain a list of all loaded packages
– Use the package command to display the version of the http package
– Use the namespace command
– Run the script
– View the output
– Delete the namespace
– Run the script
– View the output
– Close the DOS window

Key concepts
• The Tcl source command is used to help manage your code by calling in procedures from other Tcl scripts. The 

Tcl Package command provides facilities for package loading with precision version control, if required. The Tcl
namespace command provides unique environments for procedures and variables.
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Required Elements
• Tcl loaded on your workstation.

Important notes
• You must have Tcl loaded on your workstation in order to perform the hands-on exercises contained within this 

training course.
• Since this exercise will have you create Tcl scripts containing several lines of code, it will be easier to create a Tcl

file and then execute that file. You can create the Tcl file within a text or script editor and then execute the file from 
a standard Tcl shell.

• The answers to the questions asked within the steps of this exercise are located in the second half of this exercise.

Detailed Steps 

Create an Tcl file that will source in another Tcl file
• Step 1: Open a file in a text or script editor. 
• Step 2: Within the editor create a Tcl file that:

– Is named input.tcl
– Sets a variable named A with a value of 500.
– Sets a variable named B with a value of 750.

• Step 3: Save the file with the name of input.tcl.
• Step 4: Within the text or script create a second Tcl file that:

– Is named main.tcl
– Will source in the input.tcl file.
– Displays the variables A and B contained within the input.tcl file.
– Unsets the variables A and B.

• Step 5: Save the file with the name of main.tcl.

Start a Tcl shell
• Step 6: In the MS-DOS window start the Tcl shell by typing tclsh8x (You must substitute x with the version number 

of Tcl you have loaded on your system, such as tclsh84.)

Run the script by using the source command from the command line
• Step 7: In the MS-DOS window start the Tcl shell by typing tclsh8x (You must substitute x with the version number 

of Tcl you have loaded on your system, such as tclsh83.) The Tcl shell will launch as displayed by the % sign. Start 
the script using the command source main.tcl.

View the output
• Step 8: Verify your output and the code with the answers provided within the second half of this document.
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Create an Tcl file that will call a procedure from another Tcl file
• Step 9: Open a file in either a text or script editor. (Whatever you are more familiar with.)
• Step 10: Within the editor create a Tcl file that:

– Is named sum.tcl
– Creates a procedure named sum that takes two arguments, adds them together and prints the result to the 

screen.
• Step 11: Save the file with the name of sum.tcl.
• Step 12: Within the editor create a second Tcl file that:

– Is named numbers.tcl
– Will source in the sum.tcl file.
– Will call the sum procedure with values of 100 and 200.

• Step 13: Save the file with the name of numbers.tcl.

Run the script
• Step 14: Run the script, numbers.tcl, from a Tcl shell.

View the output
• Step 15: Verify your output and the code with the answers provided within the second half of this document.

Start a Tcl shell
• Step 16: In the MS-DOS window start the Tcl shell by typing tclsh8x (You must substitute x with the version 

number of Tcl you have loaded on your system, such as tclsh84.)

Use the package command to obtain a list of all loaded packages
• Step 17: From the % sign, issue the package command that will display the list of all loaded Tcl packages.
• Step 18: Write down the packages displayed. _______________________________________

Load the http package
• Step 19: From the % sign, issue the package command that will load the http package.

Use the package command to obtain a list of all loaded packages
• Step 20: From the % sign, issue the package command that will display the list of all loaded Tcl packages.
• Step 21: Write down the packages displayed. _______________________________________
______________________________________________________________________________
______________________________________________________________________________

Use the package command to display the version of the http package
• Step 22: From the % sign, issue the package command that will display the version of the http package
• Step 23: Write down the version numbers displayed.__________________________________
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Use the namespace command
• Step 24: Open a file in either a text or script editor. (Whatever you are more familiar with.)
• Step 25: Within the editor create a Tcl file that:

– Will source in the sum.tcl
– Creates namespace called odd. This namespace should contain a procedure named sum that takes two 

arguments, multiplies them together and prints the result to the screen.
– Calls both sum procedures with a value of 10 and 20. The results of these procedures are 30 and 200.

• Step 26: Save the file with the name of odd.tcl.

Run the script
• Step 27: Run the script, odd.tcl, from a Tcl shell.

View the output
• Step 28: Verify your output and the code with the answers provided within the second half of this document.

Delete the namespace
• Step 29: Use the namespace command to delete the namespace odd, however, do not delete the code that 

created the namespace or the code that calls the procedure from the namespace.

Run the script
• Step 30: Run the script, odd.tcl, from a Tcl shell.

View the output
• Step 31: Verify your output and the code with the answers provided within the second half of this document.

Close the DOS window
• Step 32: Close the DOS window.

• The answers to the steps are located over the next several pages.
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Create an Tcl file that will source in another Tcl file
• Step 2: The code for this step is listed below.

set A 500
set B 750

• Step 4: The code for this step is listed below.
source input.tcl
puts " "
puts "This is the value of A taken from input.tcl: $A."
puts " "
puts "This is the value of B taken from input.tcl: $B."
puts " "
unset A
unset B

View the output
• Step 8: The results as displayed to the screen are presented below. 

This is the value of A taken from input.tcl: 500.
This is the value of B taken from input.tcl: 750.

Create an Tcl file that will call a procedure from another Tcl file
• Step 10: The code for this step is listed below.

proc sum {a b} {
set num [expr $a + $b]
puts "The sum is:  $num"

}
• Step 12: The code for this step is listed below.

source sum.tcl
sum 100 200
Note: If you placed the sum.tcl file in a different directory from the numbers.tcl file, you will have to 
include the complete path statement with the source command. For example:
C:/temp/sum.tcl

View the output
• Step 15: The results as displayed to the screen are presented below. 
• The sum is:  300
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Use the package command to obtain a list of all loaded packages
• Step 17: The command for this step is listed below.

% package names
• Step 18: Write down the packages displayed. Depending on the version of Tcl you have loaded, these may vary. 

Some possibilities are Tcl and ActiveTcl.

Load the http package
• Step 19: The command for this step is listed below.

% package require http. 
You could use the exact option, however, you would have to know the version of http that you want to 
load.

Use the package command to obtain a list of all loaded packages
• Step 20: The command for this step is listed below.

% package names
• Step 21: Write down the packages displayed. Depending on the version of Tcl you have loaded, these may vary. 

Some possibilities are:
http registry dde tcltest opt msgcat Tk Tcl
SOAP::Utils uuencode smtpd counter tcltest opt soapinterop::base SOAP::smtp xmlswitch vfslib
msgcat snacksphere Iwidgets uri::urn expat SOAP::CGI math::calculus Banking ftp Tclx report comm
dde snackogg rpcvar textutil::expander dommap Mk4tcl SOAP::Service nntp htmlparse soapinterop::B 
SOAP::https math sgml soapinterop::C textutil SOAP::xpath dom::tclgeneric cmdline csv
xml::tclparser xpath Img cgi2dom math::fuzzy Tktable sgmlparser xml::c TclScript mime Itk SOAP::ftp 
ncgi ftp::geturl math::geometry xslt xmldefs profiler Tkhtml puretclparser html fileutil irc vfs
SOAP::Domain stats javascript Tk ActiveTcl xml::expat http tclparser xml::tcl Memchan tbcload
control tcllib cksum pop3d::udb pop3d SOAP::http crc16 snack registry calendar switched stooop exif
sum dom::libxml2 pop3d::dbox uri sound dom::generic xmldep pop3 mk4vfs SOAP struct crc32 dns
XMLRPC md5 BWidget yencode dom::tcl dom xml starkit log tcom Tcl Trf smtp Itcl sha1 base64 ftpd
dom::c

Use the package command to display the version of the http package
• Step 22: The command for this step is listed below.

% package versions http
• Step 23: Write down the version numbers displayed. Depending on the version of Tcl you have loaded, these may 

vary. Some possibilities are:
1.0   2.3
1.0   2.4.2
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Use the namespace command
• Step 25: The code for this step is listed below.

source sum.tcl
namespace eval odd {
proc sum {a b} {
set num [expr $a * $b]
puts "The product is:  $num"

}
}
odd::sum 10 20
sum 10 20

View the output
• Step 28: The results as displayed to the screen are presented below. 

200
30

Delete the namespace
• Step 29: The code for this step is listed below.

source sum.tcl
namespace eval odd {
proc sum {a b} {
set num [expr $a * $b]
puts "The product is:  $num"

}
}
namespace delete odd
odd::sum 10 20
sum 10 20

View the output
• Step 31: The results as displayed to the screen are presented below.

invalid command name "odd::sum"
invalid command name "odd::sum"

while executing
"odd::sum 10 20"

• This completes exercise 26.

283



Chapter overview
• The topics covered within this chapter are listed above.
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catch command

• Use the catch command to handle exceptions within a script. 

• The catch command will gather an error condition and return the results rather than aborting the script.

• catch returns a number indicating the Tcl interpreter error code, or 0 if there were no errors

• If varName is specified, store the normal return value of script or the error message in the named variable.
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• If you run the catch command interactively within Tcl, the catch command will return a 0 if the command was 
successful and a 1 if the command was unsuccessful

285



catch command examples

Example 1:

• The first example illustrates how to use catch to store the return value in a named variable.

• The unset command clears out the variable named var.

• The catch command will place the return value of the puts $var command into the variable named result. Since there is no variable named var, 
the puts command will generate an error message.

• The puts $result will display the error message. If there was a valid value for the content of var then the puts $result command would have 
displayed a blank. Since a blank is the return value of a correctly processed puts command.

Example 2:
• You can also use the catch command without caring about the return value or error message.
• The second example illustrates how to use catch to clear out unwanted variables within your script.

• By using the code catch {unset ip} you can automatically unset the variable named ip. If the script identifies that ip is a valid variable it will 
automatically unset it when the catch command is processed. If there is no variable named ip the script will never see the error message generated by the catch 
command. 
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• In the example above: 

– We created a variable named var and populated it with the value of 3.

– Tcl returned the value of var which is 3.

– We issued the catch command to unset the variable named var and return the result in the variable 
named return.

– Tcl returned a value of 0zero indicating that the unset command was successful.

– We issued a second unset var command.

– Tcl returned a one indicating that the unset command was unsuccessful (there was no variable named 
var.

– We issued the puts command in order display the contents of the return variable.

– Tcl displays the value of the return variable, which is the error command “can’t read “var”: no such 
variable.

– The catch command stored the error message rather than displaying it to the screen when the second 
unset command was issued.  
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Errors and information

• The errorCode and errorInfo variables are global.  You can use them to get further information when an error occurs. 

• If you are running interactively and your program blows up, the shell automatically displays errorInfo. However, if you are not, then 
you would want to place a put $errorInfo piece of code in your script to help you in debugging if your program crashes.
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Error information continued

• The –code value of the return command can be:

– ok Normal return.

– error Error return.

– return Will return calling procedure.

– break Jumps out of the innermost loop.

– continue Jumps to the innermost loop.

– number Return this number as the completion code.

• The error command allows you to store data in global error variables.

– Syntax: error message info code
– Message is the text of the error message that will be returned to the application.

– Info will get appended to the data of errorInfo.

– Code is placed into errorCode.
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Exercise 27:  View Video Demonstration

Objective
• After completion of this exercise the student will be able to identify and describe the following Tcl command:

– catch

Completion Time
• The completion time for this activity is 5 minutes.

Summary
• The Tcl catch command will gather an error condition and return the results rather than aborting the script.
• This exercise will have you view a screen cam that will demonstrate the use of the catch Tcl command. 

Required Elements
• 27_catch Video Demonstration

Detailed Steps 
• Step 1: View the 27_catch Video Demonstration (3 minutes 37 seconds). This screen cam will use the 

scripting facilities of a Tcl shell to demonstrate the use of the Tcl catch command.

• This completes exercise 27.
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Exercise 28: catch Command
Objective
• After completion of this lab activity the student will be able to use Tcl catch command.

Completion Time
• The completion time for this activity is 10 minutes.

Summary
• In this exercise you will use the catch Tcl command. The following list provides a summary of the lab activity. The

Detailed steps section contains additional step-by-step procedures for you to follow in order to successfully 
complete the lab.

– Start a Tcl shell
– Use the catch command
– Close the DOS window

Key concepts
• The catch command will gather an error condition and return the results rather than aborting the script.

Required Elements
• Tcl loaded on your workstation.

Important notes
• You must have Tcl loaded on your workstation in order to perform the hands-on exercises contained within this 

training course.
• The answers to the questions asked within the steps of this exercise are located in the second half of this 

exercise.
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Detailed Steps 

Start a Tcl shell
• Step 1: In the MS-DOS window start the Tcl shell by typing tclsh8x (You must substitute x with the version number 

of Tcl you have loaded on your system, such as tclsh84.)

Use the catch command
• Step 2: At the % sign, code the Tcl command to set a variable named x to a value of 50.
• Step 3: At the % sign, code the Tcl command to display the contents of x.
• Step 4: At the % sign, code the Tcl catch command to unset the variable named x and place the error message (if 

present) in a variable named error. When you executed this command, what was the return value displayed to the 
screen, 1 or 0? What does this indicate?

____________________________________________________________________________
• Step 5: Rerun the previous command. What is the return value on the screen? Why was it different?

____________________________________________________________________
____________________________________________________________________________

• Step 6: At the % sign, code the Tcl command to display the error message generated from the previous step.

Close the DOS window 
• Step 7: Close the DOS window 

• The answers to the steps are located on the next page.
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Use the catch command
• Step 2: At the % sign, code the Tcl command to set a variable named x to a value of 50.

% set x 100
% 100

• Step 3: At the % sign, code the Tcl command to display the contents of x.
% puts $x
% 100

• Step 4: At the % sign, code the Tcl catch command to unset the variable named x and place the error message (if 
present) in a variable named error. When you executed this command, what was the return value displayed to the 
screen, 1 or 0? What does this indicate?

% catch {unset x} error
% 0
That there were no errors since there was a variable named x within Tcl and the unset command unset 
it.

• Step 5: Rerun the previous command. What is the return value on the screen? Why was it different? 
% catch {unset x} error
% 1
There was an error since there was not a variable named x within Tcl to unset.

• Step 6: At the % sign, code the Tcl command to display the error message generated from the previous step.
% puts $error
% can’t unset “x”: no such variable.

• This completes exercise 28.
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Chapter overview
• The topics covered within this chapter are listed above.
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Tcl extensions

• Tcl extensions are the prepackaged code, normally written in “C”, that provide additional Tcl commands accessed through normal Tcl syntax. New 
commands are added, or current commands are enhanced. 

• Tcl extensions were designed into Tcl.

• Extensions add new sets of Tcl commands, either as Tcl procedures or compiled libraries. They provide access to a variety of functions, from 
databases to network management to platform-specific APIs.

• Within a Windows environment the extensions are loaded into Tcl as DLL’s using the Tcl load command. 

.
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Tcl extensions

• Scotty is the name of a software package which allows to implement site specific network management software using high-level, string-based 
APIs. The software is based on the Tcl which simplifies the development of portable network management scripts. 

• Expect is a tool for automating interactive applications such as telnet, ftp, passwd, fsck, rlogin, tip, etc. Expect is also useful for testing these 
same applications. And by adding Tk, you can also wrap interactive applications in X11 GUIs. 

.
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• The load command loads binary code from a file into the application's address space and calls an initialization 
procedure in the package to incorporate it into an interpreter.  

– fileName is the name of the file containing the code;  its exact form varies from system to system but on 
most systems it is a shared library, such as a .so file under Solaris or a DLL under Windows. 

– packageName is the name of the package, and is used to compute the name of an initialization 
procedure. 

– interp is the path name of the interpreter into which to load the package (see the interp manual entry for 
details); if interp is omitted, it defaults to the interpreter in which the load command was invoked.

Example:
• The sample code will load the file name Tclstruc with a package name of struct.
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