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Hi everyone again welcome to this another lecture of the LPS class today we are going to talk

about we will continue to talk about TCL that we left last time.
(Refer Slide Time: 00:18)

Bindtags

# When bind command is used to creatre a binding, the
binding is associated with a window, clasgor all

# Hindtags command determine which bindings apply to

a window and the order of evaluation

# Usage - bindrags window TtagList?

# DExample — hindtagps Q}' : Bﬂméh}!
Feverse order  all biding Tramdiated Tiret followed

b top level i3, then button and finally the windeow.

Last class or the last lecture we saw from the canvas as a widget and we got lot of commands as
to how to play with the canvas and how to actually get people to use the canvas we also found
some of these new commands like the first of all like the bind command that we started talking
about it like couple of weeks ago that bind commands and then we also associated with bind tags

because there are more than one binding or an event.
So essentially like I mean when there is an event whether it is a button press or a move of a

mouse or whatever it is particular graphical user interface we typically use the bind command to
create a binding for an action so when you actually select or put together a command using the
button press they can write all the characters and then unit press run that command gets run in

the background.
That is because of this binding that causes it to run there the run command is bound to that event

what that event is actually bound to perform so that is something that we have seen, now we also
talked about this bind tags essentially the bind tags essentially like I mean determine it is a
command that determines which recommend that determine which bindings apply to a window

and the order of evaluation.



So a bind command itself is created creating the binding and then the binding is associated
usually with a window a class or all so you can specify one of them basically so we saw this in
the previous lectures the bind tags is command actually now determine which bindings applied to
the window and order of the evaluation what does that mean so the usage is essentially is bind

tags window ordered by the tag list.
So an example will be bind tags. D is our window and then the order that we specify is all.

Button and then. B so when an event happens basically like this it is applied to be all which is
like everywhere outside and + the button and then to the top-level then the button itself whatever
is that is going on that will be evaluated and then finally like .B so this will allow you to actually

like this multiple events can be trapped and then.
We I mean I am sorry multiple bindings can be trapped and then they can be run and then they do

not need to be running at the same time or all simultaneously which they follow this order by
which it will be run so this is something that I wanted to tell you like I mean last time we saw

this bind tags we did not explain at that point whole lot now it is there.
(Refer Slide Time:03:51)

Other widgets

—freeview widget can display and allow browsing through a

hierarchy of items and show one or moreiiriboizs of each
S 1%t the right of the tree

e
-
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free SR
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# reeitem wideels —open iroe

set isopen [dree item widgets —open)

And then the other widgets that we have not really touched upon but I really want you to
understand and more try to read upon this is the tree widget this is also like very common when
you look at your Outlook mail or any kind of form lists basically like I mean the views that are
displayed are based on the tree so the preview widget can display and allow browsing through a

hierarchy of items.
And show one or more attributes on each item as columns to the right of the tree so you have like

big thing basically have each item which is displayed and on the right hand side there are



columns there it is displaying the its attributes, so it is a mail program here you can subject from,
date two things like that the various fields that you think of or a particular mail I mean you can

also examine important priority whatever.
So for this mail you can associate on set this also and then this particular widget is created by the

tree view command so here we create tree view. Tree is the command and if you want to add
anything to the tree we just say like the tree insert and then rearranging items is. Tree move and
then we can detach an item from the tree using both totally attach or even completely delete that

item using. Tree deletes then we can open widgets basically.
So that is like set is open command first we need to specify whether it is an open is true and then

set is open to open the widget and then by opening the widget we can now add stuff into it the
list of query serve things like so this is another widget that we never talked about in the previous

lecture but I just want you to know we useful one.
(Refer Slide Time: 06:12)

What We'll Do Today

#+ Extending Tel with C

# A look at some third-party Tel extensions [ use

— Expect
BLT
— TelDii .
1]
# The fature of Tel Tk J ww "
LM
\ oo

So in today is lecture we will be talking about extending TCL with C and then some of the third-
party TCL extensions so expect BLT and TCL that and then finally the future of TCL/TK this is
more like the past the past kind of determines the future past of TCL/TK what are the various
versions and what they did what kind of thing and then what is the latest version , so that is what

we will cover today and , let us look at the topics.
(Refer Slide Time: 07:27)



Extending Tecl: OQutline

# Philosophy: focus m

e

# Implementing few commands,

+ Basics: Jexecuting scripts.

¢ Managing packages; dynamic loading,
4 Managing the result string:;

# Useful library procedures: parsing, variables, lists,
hash tables, e —

So extending TCL so the main philosophy that we will be talking about this to focus on the
primitives and then we will have like some basics on the interpreters and how to execute scripts
how to implement new commands dynamic loading managing the result string [ am NOT going
to talk about it today the main thing is essentially like I mean this is regarding machine level
understanding as to what are the different memory pieces then there the result goes into and how
do you manage the whole results And then we will also like look at some more useful it is like

parsing variables lists and hash tables.
(Refer Slide Time: 08:17)

Philosophy

# Usually better to write Tel seripts than C code:
Faster development (higher level, no compilation).
— More flexibile,
+ Why write C? ~ (2 o
— Meed access to lovw-level Tacilities (hardware) | \
Efficiency concerns (iterative calculations). — “
— Meed more structure (code 1s complex).

# Implement new I'cl commands that provide a
orthogonal primitives: a '
— Low-level to provide independent accesstoall key features
— High-level o hide unimportant detals. allow elficient

implementation.

simple

So we saw this in the very early lectures of TCL one is usually we can write usually better to
write a TCL script rather than it is free code it is quick development and more flexible and it is

high level also no compilation it is also like a higher levels as to write the codes and why do we



write it in C this is something that we also they talked about earlier you need to access the low-
Level facilities that is like hardware resources can be managed like in fact the malack or ml of

actions and memory allocation in C that specifically goes to the heat.
And actually allocates memory we can request all those kind of different hardware features

directly using C then there is also efficiency concerns basically like when we have like iterative
calculations Steve and since it is a compiled language in optimize and hence the it provides much
faster execution ,and then finally if we need the more structure and then if the code is complex

say for example we are generating a program.
For DNA sequencing momentum or DNA sequencing that entire algorithm can be coded as a C

program than TCL script again this is the hypothetical and probably ideal case you ,you may
argue even TCL port which is okay but when this port gets complex we need to have like definite
infrastructure to be in place and for that C is literal ,the if you have to write a new TCL command

like I mean they are implementing.
New TCL commands that provide few simple orthogonal comments so ,it is low level to provide

independent active all the key features but at the same time it can be high level to hide
unimportant details and allow efficient implementation so that is the reason why we can

implement new TCL commands.
(Refer Slide Time: 10:52)

Example: Weather Reports
+ Goal: l't"h'i{‘\'w}l'm over network from servers.

¢ Tcl command set#1; =

}Lﬁ%‘;—; L};I1])ll1-. JEH_.LDJIEIII._HJI - Too high=level {inflexibley

B

# Tel command set #2: T,

(ﬂwu socket to weather server. [

Selest station. - Too low=level (tedious)

= RLWL_wl_h,n_L of report.... /

# Tcl command set #3: ! R

Feturn staticons

N - Tost righy”
Civen slalion name, relrieve reporl.

So here quickly like a weather reports so the goal is to retrieve weather reports over network
from different servers so if you use the TCL command set one where we say like retrieve report

on that print on standard output that is too high level so it is inflexible now we let us look at a



second set of commands we open a socket to the weather server select a station the day of the

first line of the report this is too low level.
So you can see that actually like we still use the TCL command set here and here , now consider

the third command set which is basically returns the list of all the available stations and given a
station name literally put that that is your command structure this is just right so we will look at

how to do it.
(Refer Slide Time: 11:59)

Designing New Commands

# Choose texiual names for objects:
.dlg.bottom.ok
files or s ’
— Use hash tables 1o Illl:lj'l 1o O structures.

—_—
4+ Object-oriented commands: 'I/' :

~ .dlg.bottom.ok configure\-@

— Giood Tor small-swmbers of we i objects.

— Doesn't pollute
Allows similar commands T
SIDLAL cominaix

# Action-oriented commands:
string compare $x $y
— Good if many objects or short-lived objects.

—_—

ATE Space.
different objects.

With these kinds of so, commands itself so in this section I means for designing the new
command we want to make sure that we need tools to the textual names for the objects for
example. Dialogue bottom thought ok file three your STDIN so really like objects can be aimed
in the textual context if this is the case then we have to use like hash tables to map to the see

structures other one is essentially like.
We can occupied you of the determine the commends for example we can say like dialogue

bottom up a figure for ground red, this kind of style is good for small set of small number for
well-defined objects they do not pollute the namespace basically each one will be independent
and also like allows similar commands for the projects so that is there are definite advantage we

can go in with object-oriented commands.
And then the third category is actually the action oriented command which is string compare $ X

$Y this one is good if many objects or short your objects so again when you design a new

command make sure that you considerations go to these.
(Refer Slide Time: 13:33)



Designing New Commands, cont'd

* ?_'hum.u_* textual names for objects:
.dlg.bottom.ok

fle3 ors |

| ~ Use hash tables to Illl:lj'l o O structures.

+ [Object-oriented commands— ~ -
'fcﬂg.bottnm.okconfigure\-@
— Giood for small-sembers of we i objects,

- Doesn't pollute
Adlows similar commands Ti
HIDLAY o
* |

AT S
ditterent objects.
ction-oriented commands:
string compare $x $y
Good if many objects or shorl-lived objects.
—_—

Now how do you format the, the new commands so usually the preferred they is make them easy
to parse with TCL script so somebody else write your TCL script they can easily pass your
command results so for example here temp 53 high 68 low 37 precip it .2 Sky part so this kind of
thing basically now you can move that book like this is the index and this is the value so the
current temperature is 53 highest is 68 low is 37 and amount of precipitation is .02 and then sky

is partly cloudy whatever it is.
And make them symbolic wherever possible example it Is a we do not want to specify just

numbers alone so these kind of in between like those things will make it easy now we can also
use package prefixes in the command names and global variables for example instead of these
stations we can see with the other stations or if the state weather station is xxx we can say like
weather stations acceptance -xxx they are saying like this exact same weather report and then
maybe play think like that basically like we can use the package prefixes so this way like I mean

it allows you to allows for the packages to coexist without any mean rushes.
(Refer Slide Time: 15:23)



Executing Tcl Scripts

(int code;/ s
CD‘}!E =}cl_EuaI{|nter|:h m

collé=Tcl EvalFile{interp=24ntEtcl*}!
code = Tei_VarEval(interp, "sef ™, a, " 1");

+ codeindicates success or failure:
— TCL_OK: pormal completion.
TClL _FEROE: error occurred.

+ interp->result points to string: result or ervor message.

+ Application should display result or message for user.

e

Now let us talk about the interpreters so that is the basic one and now the interpreters, so TCL
inter ,interpreter, interpreter this is a structure that captures that encapsulate is they executing a
execution state what are the execution States it is as variables the commands implemented in C
the TCL procedure the execution stack so it encapsulate this entire the different states you can

have many interpreters in a single application.
But usually just only one is active so the way to create interpreter is TCL interrupt and use a * or

* inter this basically creates the structure and then we can just point that structure to the create
command create an inter comment so once we have the structure then you can say basically inter
people to TCL create inter and this is just an object or in command which now creates your inter

and then if you want to delete use the procedure.
TCL get into I in P T so this will delete the interpreter and if you want to execute TCL scripts we

basically like define integer code and then code= TCL valve inter set a = 1 or set a 1 now it
evaluates this 1 and then sets the value of that exit code the code typically indicates the success
of failure is a TCL okay normal completion TCL error, error occurred another way to do it is this
set al you can put it inside the init. TCL and then you can say TCL Eval file enter any init. TCL
and there is yet another third way to do the TCL valuation which is inter set al are three different
strings , so now the inter preserved points to the string the result or an error message and then the

application will display the result or message for the museum okay.
(Refer Slide Time: 18:24)



Where Do Scripts Come From?

+ Read from standard input (see telMain.c).

# Read from script file (see telMain.c).

# Associate with X events, wait for events in_t_f._l_l-;e
associated scripts (see thd lnm@

# Embeddded in C code (fixed or private scripts)

e

And then where do scripts come from this again you can read from the standard input read from
the script file or associate X events and wait for the events invoke the Associated scripts with this
the TK and then embedded in the sequel this is the fixed or private scripts that will be talked

about.
(Refer Slide Time: 18:50)

Creating New Tcl Commands

#+ Write command procedure in €
int EqCmd|ClientData glientData, Tcl_Interp

"interp, iAtarge, char™ a[%{ﬁ—

if {arge =
interp->result = "wrong # args";
return TCL_ERROR;

1

if (!stremp{argv[1].-argv[2]})
interp-=result =™ 5

else I}a— :
interp==result ="0",

return

So creating this new TCL commands essentially so we write the command procedure in C EQ
command client data the clan data TCL intro where we create that one basically like then we
have integer R key and the char * DRG so this is not in C it is written so if it is < tree or like not
= 3 then we just say like wrong arguments, otherwise we go and like compare the argvl and

argv2 of here and then if they are not the same then result is 1 otherwise result is 0.



So this is basically to compare 2 commands to see whether it is the same or not and then we

return the written to the mean.
(Refer Slide Time: 20:00)

Creating New Tcl Commands, cont'd

# Register with interpreter:
Tcl CreateCompand (interp, ("eg EqCmd ,
{ClientData) NULL, )=
e

—

+ Omce registered, EQCmd will be called whenever eq
commani is invoked in interp. ~

+ Command can be deleted later -
Tcl_DeleteCommand (interp, @ ;

e ——————

This 1s most useful for 'object’ commands

And then once we create this comment procedure then we register this with the interpreter that is
TCL create some an inter EQ, EQ command client data and none so the echo command is now
called EQ which is essentially a string compare now once we register this the EQ command will
be called when our EQ command is invoked the intro and the interpreter you can also be delete
you can delete the command by just giving the TCL delete command enter you so this is the most

useful for object-oriented comments of the comments.
(Refer Slide Time: 20:57)

ClientData

Tl CreateCommandl:interp "aq", EQCmd,

clientData, .
m1Equd(GI|entDa1 IEEIDEII? J Lk

# Used to pass any one-wor ll value to command
provedures amnd other callbacks.

+ clientData is usually_a pointer to data structure
manipulated by procedure. T
AT T e

# (Cast pointers in and out of ClientData tvpe:
Tecl_CreateCommand|... [ClientData) gizmoPir,
—_ i S

)

— gizmaoPtr = (Gizmo *) clientData;

pa—

# Lets many object commands share one commy 2




Now so we talked about the client data , what is client data so in the TCL command file here so
we talked about the client data output is client data and then no expanding so here we talk about

it again it is used to pass any one word value to the command procedures and call back so the
Second client data is usually the pointer to the data structure manipulated by the procedure.
So we pass the first one and then the second one is manipulated by the procedure then and then

the cache pointers in and out of the client data types this is so we can say like client data is no
point to and then pointer we can define that basically * and then the client data, so we can have
many objects share one command procedure by using this, so this is how we write new

commands and registered you commands with the interpreter.
(Refer Slide Time: 22:38)

Conventions For Packages

Goal: make it easy to develop and use Tel extensions.

1. Use package prefixes to prevent name conflicts:
Ty
— Pick short prefic for package, e g. HE'.
Ry

— Use m all global pames e
* O procedure h Open
»  vartahle pRecords
* Tel comunai UE1y
— See Tel book and Tel Tk Engmeering Manual for more
cletatls.

So now let us look at the packages so our goal is now to make it easy to develop and use TCL
extensions so we can use the package prefixes to prevent name conflicts so there will be one of
the things that we talked about earlier one right there left sides let me use a package prefix ,so we
can pick a short prefix or a package for example RDB so we use this in all the global names
essentially so in C procedure its uppercase RDB open C variable is RDB and then the TCL

command is also.
(Refer Slide Time: 23:34)



] W T
Packages, cont'd
2. Create package initialization procedure:
— Mamed aTTe e
Creates packages comimts.
5 . n
— Ewvalnates startup scnpt, of any,
int Rdb Init(Tcl Interp *interp) |

Tcl CreateCommand(...};
Tel CreateCommand(...);

return ':'EJ._E.'JRlFJ..'E [.'L]'I:Erp .
Musrilocal/lib/rdb/init. tcl") ;

So now once we have specified on use the package prefixes for now we create the package
initialization procedure and it is named after the package so our RDB- is the packaging is the
initialization procedure this creates packages commands and then evaluate any startup script if
we specify so here is an example with this int RDB init TCL interpreter in ERB then we create
the TCL command first create command TCL command and then return to return TCL Eval file

With that then what they need doc TCL.
(Refer Slide Time: 24:43)

Packages, cont'd

3. To use package:

Compile as shared hbrary, e.o. on Solaris:

—_—
ca —K Llr_Q_‘]_:iJ’_‘n_'_i)
o

ld -G -= text rdb.c -o rdb.so
— Drynamically log tclsh or wish:
load rdb.sfRdb
Tel will call Rdb_lnit to initialize the package.

* Note: this is new since the text was published; much picer
than old static mechanism!

Now if you want to use the package basically we need to compile this at the shared library so
here we do the CC compiled so RDV.C compile that and then we load it as RDB .O and output is
RDB. SO, now we can dynamically load into the TCLSH you are wish so to load it basically



load RDB Row and then the table RDB so TCL will call the RDB init to initialize the path

package.
(Refer Slide Time: 25:52)

The 1load command

+ Several forms
laoad filename

load fllename packageMame
load ack ‘L\_.-E-N._._r"n?—-_ @
i icKagahams
where
filename is lJ.b 50 ]\_9\ ldj‘
packageNams u-: GJK

# You can use LD.L._-_EJ: aredlibextemrsion

to decide between lll, .so, eic.

* Youcanuse info loaded——
to see what packages have aded

So this dynamic initialization is fairly new I mean you ask in the versions we will talk about
today and we are TCL/ TK what versions are there what we could use, so now let us talk about
the load command the load has several forms load file name load file name package name load
nothing package name, here the file name is the name of the file basically here you have the
letters RTB. So, that will be the file name the package that will be the file name and then the

package name is the top-level package specification that is inside.
Which is in this case is RDB so in this case it be the x value, so we whether we load it as a dll

dynamic link library or FO. SO what I saw is we can use info shared life extension to decide
between systems we can also use info load and to see what packages have been loaded into the

system.
(Refer Slide Time: 27:45)



Packages, cont'd

# You can also load packages statically:

Tel StaticPackage (Tcl Interp interp,

* char_ * pkgbame,
—— J—
Tel PkgInitProc *InitProc,
Tcl_P}{qInltPrD: #*safelnitProc)
e —— l-\_-—'—'_'_._

then
load ' RY¥Z

+ Dnvnamic loading is to be preferred

If you want to load a program strategy then we specify that TCL static package is TCL prefer
interpret and character * packaging so that points to the thing and then we also specify the TCL
package unit proc this is the star init proc and then TCL academic proc star state info once we
specify this then we can say load expecting, of course in this scenario the dynamic loading is

preferred.
(Refer Slide Time: 28:31)

Procedures For Managing Result

+ Option 4: use library procedures.
- 1 w el . ;
Tcl_SetResult( J_D!‘Efg..ﬂﬂli_]

replaces old value

Tecl_AppendResult{interp, string,
string, ... string, (char ULL};

extends ofd value

Tcl_AppendElement(interp, string);

extends old 1':::'1;

Tcl_ResetBesult{interp);

clears old valwe

Now the fourth option for managing results if you use library procedures so TCL result set result
interpreter strain and this will replace the old value and if you pay like to append a result then
that extends the old value and if you do append element then it extends the old value but now as

a list if you do use the reset result now that clears the old value.
(Refer Slide Time: 29:19)



Utility Procedures: Parsing

# Used by command procedures to parse arguments:
int value, code;
code = Tel_Getint{interp, argv[1], &value);

4 Stores integer in value.
+ Retwrns TCL_OK or TCL_ERROR.

# If parse ervor, renmns TCL_ERROR and leaves
message in interp->result.

Now let us look at the utility procedures and one of them is parsing this is used by command
procedures to parse arguments usually it takes in a value and a code the code is just to TCL get
init interpreter RB1 and then value , it stores the integer in value and it returns TCL okay our
paper you know if there is a parse error then it returns a TCL and leave message in interpreting

result.
(Refer Slide Time: 30:26)

Parsing (cont'd)

# Other procedures:
Tcl_GetDouble Tcl_ExprDouble
Tcl_GetBoolean Tcl ExprBoolean
Tcl_ExprLong Tel_Exprstring

# Tcl GeiBoolean accepis "ves', "false’, 1, 0.,

# Expr-variations interpret argument as an expression

Other useful procedures it a TCL get double TCL expression double it will get Boolean
expression, Boolean expression long and expressions, so the TCL Boolean accepts s false 1 0

extra and expR is essentially like variations interpret argument as an exception.
(Refer Slide Time: 31:23)



Utility Procedures: Variables

# Read, write, and unset:
char *value,
value = Tcl_GetVar{interp, "a", ...J;
Tecl_Setvamaterp, "a", "new”, ...);
Tel_UnsetVar(interp,"a"™, _}; -

# Set traces:
Tel_TraceVar(interp, "a"
~FCL_TRAGE_READS TCL_TRACE_WRITES,
traceProc, clientData): —

e
#+ traceProc will be called during each read or write of a:
Can momtor accesses,

— Can override value read or wrillen.

So in utility procedures what are variables essentially so basically they can be read Wright or
unset, so you had an example basically like we have a character value, Value is TCL get war
interpreter a something and then TCL set to are interpret something and then unset something
else so we can use get set and unset if you can pretty much rewrite in upset then you can also set

traces basically.
So that is can face a variable so that is trace war and then we can say okay TCL trace weeds to

play wipes trace procedure and planned it so we can trace it through how the value actually is
changing broader problem throughout the script so and then the trade prog is it will be called
basically to doing each read or write of a they can you can monitor the accesses and override

value and read or the value are you red orbit.
(Refer Slide Time: 33:02)

Other Utility Procedures

4 Parsing, assembling proper lists:
Tel SplitList
| Mergﬂ

+ Flexible hash tables:
Tcl_InitHashTahle{...)

2 o
T E

e .

Tel DeléfeHashTabla(...)

=
(%] [l
éi
T3
B--1

Like having Tel associative arravs in C
~Excellent way to store clientData records for ‘object-
oriented' command model




Now for passing assembling proper lists we use the TCL straight list and TCL merge the hash
tables are quite flexible basically it actually will create identity finder gents will attach entry and
delete the whole hash table, the hash table is just like having TCL associative arrays in C it is

also excellent way to store go find data records for object oriented command.
(Refer Slide Time: 33:59)

Other Utilities (cont'd)

# Dhnamic strings:
Tel DStrmgInm N
Tel

Tel, USlrIIJ____Eu__E_LLLEJJIE
Tel Eﬁ,tLu.w_{aJ.us J

Tcl_DstringFree...)

Drmamic strings grow efticiently without bounds
Like a good String class in C4+
— Used wternally by Tel for result management, ete

And then dynamic strings is through this these bridges these two minute this should happen this ,
this thing B string method element reaching value and then finally do simply the dynamic strings
go efficiently without bonds like a good string class in C++ it is used internally by TCL for result

management so this is again another data structure within.
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Extending Tcl Summary

+ Interfaces to C' are simple: Tel was designed to malke
this true,

+ Focus on primitives, use Tcl scripts to compose fancy
features,

So in terms of extending TCL interfaces to see itself are visible So TCL is designed to make this

true and when we write when the extent TCL we focus on the primitives and use to go script



compost fancy pages so we write the most primitive procedures first and then we basically
combine the features of TCL to commend multiple primitives into a movement all that the larger

comment.
(Refer Slide Time: 35:27)

Writing a Widget for Tk

# Good News: One widget can work on UNTX, Win32,
Mace
— Tk porl uses porl of Xhb Lo supporl graphies

#+ Bad News: You still have to write to Xlih!

Widlgets | Tk only wses Xhb. the

lowest-level part of the
_17 | X libraries. Tt doesn't
Tk | use X1 Athena, Mot
¢ ete. To draw, vou have
| lils 1 | touse Xhb. too.

So if you are writing a widget for TK the good news is that one wage in a one widget that can
work on UNIX windows etc so that is your this one but so the TK port uses the port of exit to
support that so it is ago but what is the bad news is that you will have to write to excellent so TK
actually uses only excellent this is the lowest level part of the X libraries it does not use XP yet

now motive for etcetera so to draw you have the X Lib also.
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Writing a Widget for Tk

# Tk supplics utilitics
30 outline drawing
— Font ulililes
Event notification. timers, idle procs

+ You supply
- Tel commands
Initialization procedure
Configuration table
— Event handlers
Deletion callbacks
#+ Use object-oriented command paradigm
— One Tel command per widget class
Cine Tel command per widzet instance

So TK supplies until things for example the 3d drawing the font utilities even notification timers

I have the idol proc successful and then you have to supply the TCL commands the initialization



procedure configuration table even handlers and deletion callbacks then we use object-oriented
command paradigm that is one TCL command per widget class and one TCL command per

widget instance.
(Refer Slide Time: 37:05)

Expect

+ Scripting linguage to intertace with FI'P, telnet, tsck which
cannot be antomated

# Terrvific for creating GUIs for interactive conumand-line

nw_,_,__ R e

# Terrific for reacting to prompts from command-Tine apps
—

# Fapect can
Antomate tedious inferactive gt
— Cilue GUT actions to simulated kevboard outputs
— Eeattach subprocess to kevboard

+ Worls only on true POSECAD B svatems
Ulses peeudottvs (ptvs), a UNTN construct
= —————

The now I will talk about a couple of other meta languages or meta scripts basically one such
thing is called the expect the expect is really the scripting language to interface with FTP telnet
fsck etcetera which cannot be automated , so one way to it is also a very good way to create the
GOI or interactive command-line applications it's also good way to react to prompts from the

command line and usually they expect and automate tedious directed processes.
Glue GUI actions to simulate keyboard outputs and reattach the subclasses to ego and one thing

notice it works only on true topics or the unit systems so uses the pseudo TK this EVP device the

unit constructed that is the reason why it does not work well in others.
(Refer Slide Time: 38:27)



Expect (cont'd)

+ Commands:
spawn: like backgron et pens TWo-way pipe
spawn telnet
expect: responds 1o
=Xper |
'connection refused" |
'unknown ResEl ——

l_qg.rin:
default

} —_——

interact

interact: reconnect two-way pipe to console

So expect the commands are like this basically will be the second called spawn you can say
basically it is telnet and which machine it is the server and then what is the port number , so they
expect responds to patterns from pipe for example they expect can say electronic connection
refused unknown host login default so when connection that use this exact means that exit
unknown host is the DNS for complain Then we have the login reconnect two-way pipe to the

console.
(Refer Slide Time: 39:22)

# Is a toolkit offering — s-'ol widgets, geomeiry manager

+ VWritten in
Atk o iy
+ Several 'megawidgers'

# blt_graph is most useful

# Other commands:
 ———

bit htext T T — |
blt drag&drop L |=1 5 “Iovd - e
blt barchart . e
blt_table e T e T g
- =]
1

So the other one is the BLT essentially this is also it's a toolkit offering set of widgets and
geometry manager so this helps you to brought pictures display graphs very easy and this
particular toolkit offering is written in C it has several mega widgets the beauty graph is one of

the sub one and that is the most useful one and more value one that is for very popular also then



other commands basically like highlight text drag and drop bar chart table things like that can

easily built using it.
(Refer Slide Time: 40:22)

BLT Graph t

blt graph, -height —width 200 -font °,

* ok g ok EE

l=*=time dium=r-normal =*=*gFFHrr>

.g legend configure -font \
—_— e e
=% —times-medium-r-normal —*-*-gl-FrAr 0

-anchor nw -position "@65,10" -relief ridge

raxis configure -title "

: xaxis configure -title "Time (secg)
.g plement create "Seriesi —d:ﬂ:
C—— i i A
-linewidth 1 -fg red -hg hlue -135wl "Veloclty"

——

.g element create "Series2" -xdata $x2 -ydata $y2\
=linewidth 1 -fg green -bg blue -lahel "Stroke"

So to invoke a BLT graph widget we specified a BLT graph command with the G as the widget
name and then we specify all the other things then here we are dis considering the .G and then
we can configure the x-axis and y-axis as to what the value should be here the x-axis is pretty
much its time and y-axis one thing , so once we create the configure this and then we create the

weight axis the x axis and the y x axis and the y axis.
We then create the elements again enable pH c1 X data is dollar X 1 Y data is y 1 and then what

is the line width or ground background and then similarly we can plot another set of data as well

so that is how the BLT graph with this is used which is much very common.
(Refer Slide Time: 41:48)

TeclDii
+ Tel fromt end to CORBA objects.

# Lets Tel'Tk talks to CORBA ohjects

# CORBAlets objects written in ditferent languages
communicate

# Tk GUls for remote objects are easy and powerful

# TclDyi test scripts Faster and easier than C++ code

',1; — T@

L




Now let us look at one more thing which is the TCL I sincerely this is usually the front end to
cover projects the it let us TCL/ TK talks directly to the core object the Cobra lets objects written
in different languages communicate extension so code by two sitting in the center and it gets the
objects in from various languages and it computes, the TKDI is TK GUI for remote objects are
easy and very powerful TK the scripts are faster and easier than cheapest than C++ so okay so

this, this is pretty much the technical aspect of it of the TCL/ TK.
(Refer Slide Time: 42:55)

Tel 7.7 and Tk 4.3

+ Native widgets on PC and Mae.
+ New menn mechanism:
— Menu bars implemented with menu widgels.
— MNew =menu option for toplevel windows.
Tear-oft menus are clones (consistency guaranteed ).
- Can use same memu in several places.
Hide tear-oll entries?

+ New font mechanism: (nice for non-UNIXT)
label .1 -font (times 12 bold)
font create title =family Helvetica
=size 24 -weight bold
label .12 -font title
font configure title -size 36

Now let us look at some of the releases and want painting to the lathe and what is the latest in
position to 7.6 and TK 4.2 was originally there and this one has revision of critter needed for
spectacle FCS CAPI change for, actually the debate original happened so move on statement
there and then 7.7+TK4.3 which is which is have features needed for Netscape plug-in and you

can just use the plug-in information.
And then safety of them in already read in plug-in binaries , and no source release until TCL 7.7

and TK four which is also like pasta so 7.3 is essentially 7.5 is the latest greatest sorry not this
we will talk about that put after 7.6 the 7.7 came into being and tipping TK was 4.4 became 4.3
here basically now we had native widgets on PCs and Mac there is a new make a mini

mechanical essentially.
The menu bars are implemented with many widgets there is a new menu option for the top levels

the widows of menus are clones and it can use the same menu in certain places and hiding the
pair of entries in some other issue so the new font mechanism basically like this is very nice or

non-use machines basically we specify label and then $ L I mean first. L and font times twelve



board and then we say font create idol family Helvetica size 24 and various code Then the label

basically to title and then font configure Peggy and size is 36.
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Tel 7.7 and Tk 4.3, cont'd

# Virtual bindings, event generation:
event add <<Paste>> <Control-vx
bind Entry <<Paste>> [...]
event generate .T ButtonPress 3\
-button 1-x 47 —y 18

#+ Standard dialogs.
# Portable file commands: rm, mv, mkdir, rmdir, ..
#* Binary VO support:
Eeadwiite blocks of data.
— Insert/extract tields of hlocks
Copy between channels.

So the other things we have basically virtual bindings essentially in even generation so this is
something that we didn't touch upon the TK windows can create a virtual bindings essentially
meaning like virtual events which can be bound inside so you don't really need to do all the
action that, the Tool kit expecting, now it also supports the standard dialogue the portable file
commands are , make the etcetera it also supports the binary /0 So read or Wright blocks of data

instead extract fields of blocks and then copy between channels.
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Tel 7.7 and Tk 4.3, cont'd

# Other possible additions:
— Megawidgets,
— lmage revisions:
» BNo dithering,
o Betfer memery wsage
o Channel support.
..
— More text nprovements (smooth scrolling, ete.)

# Schedule estimate:
— First alpha release October-November 1998,
Final release Q2 1997,




And then other possible extensions that 10.7 and TK4.3 mega widgets image revisions, in the
channel support and then finally more text improvements, so these are the entire original dates

essentially.
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Tel 8.0

#+ Byte-code compiler (see ftp.neosoft.com for 3rd-party
attempts)

# New object system for data representation.

# Mew C APIs for command procedures, many other Tel
library procedures (old interfaces still supported, but
slow),

+ Namespaces?

But then, the next one is the TCL 8.0 this one has a byte code compiler and this is the FTP dot
command of calm they should have it and then we have a new object system for data
representation the new seed CAPI or a command procedures many other single library
procedures the old interface is still not supported but with a slow I mean it is still supported but it
is more and then what about the namespaces basically like that kind of a thing that we need

strong we need to worry about, okay.
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Tel 8.0, cont'd

# Possible changes in semantics:
More aggressive list svniax checkmg, conversion:
lappend, lindesx.
Changes to error messages, errorInfo(lne numbers?).
# Schedule estimate:
— First alpha release October 1996,
Final release ()2 19977

Additional speedups in later releases.




So in TCL 8.0 and also made some possible changes to the semantics the more a gratitude list

syntax checking are enabled in TCL and then the conversion for error info and the box.

(Refer Slide Time: 49:58)
TcIfT
* Tcl

= et orented programmmg
Stackless evaluation
— Enhanced exceptions [ty and theow cominands )

+ Tk
Built in PNG support
— Busy windows (th busy command)
Angled text
— Moving things on a canvas

So for the TP 8.2 you have the blade code compiler essentially and you can go to the FTP
neosoft.com for the third-party items there is a new object system for the data representation the
new C CAPI for command procedures and many others I see this so here the old addresses are
still supported but they are very slow and what about the namespaces and then there is also like

some changes to the semantics a more aggressive list syntax ticking.
Basically than the L index and then changes to the error messages error info and then line

numbers so the view schedule basically like these are all different so the latest one is the TCL is
TCL /TK 8.6 TCL supports object-oriented programming it has a stack less evaluation so when
the procedures are called and procedures that nested the nested procedures are all in the sequence

previously it used to use a stack or the execution.
Basically it stores all the state in a stack and then it executes the next one and if that also nests

another procedure it retains everything in to understand and then go on so in the new one that
particular thing has changed basically like that that is fall that was found to be like family
inefficient so it is changed and then it's a stack of execution in TCL 8.6 it also has enhanced

exception handling the commands called try and throw.
Which attempts to actually catch an exception and then actually also like to change the course

when then exception happens ,okay and then there are many other enhancements to, to the TCL

8.6 ,on the TK front there is a built-in support or PNG format for the graphics there is also a new



command for busy windows essentially it's called TK busy command there is support for angled

text and moving things on came as.
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Other Projects

# Speclcl and Spec.Java.
# VWebEdit, microscripting:

— Ecut Web pages WY SITWY G with WebLEdn
Insert Tel Tk scripts at various places.
Scripts fire at interesting times:

& Site confiparation fime,
#» Page felch (OGL.
* O chent machme (via ploging
# Safe-Tel:
Better Tk support, socket commuomication.
. Lt il
— Develop migresing secunty policies.

Add authentication, MDS (signatures ).

So and other projects basically the spectacle spec Java debated micro scripting basically like we
can use we can edit web pages this what you see what you get kind of the mode using the web
edit we can insert TCL TK scripts maybe spaces and then this script fire at interesting times
essentially and then the TCL basically which is so as a better PK it has little PK support the

socket communication and developing in interesting and interesting security policies.
In add authentication for example the mdS signatures so that's pretty much what I wanted to

cover in terms of PK so today mainly like I mean we looked at several areas basically so in once
again like I just wanted to summarize four things that we did for today , so mainly like I mean
we talked about the extending TCL with the T we also looked at the third party TCL extensions
that expect PLT and TCL and then we talked about the past and the future and the presence of
TCL and TK which is essentially like which versions what is what are supported what can you
expect in the future so I think this concludes this lecture once again thank you very much for

listening thank you.



