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ICS 232 LABWORK#3 (992)

Objectives:

1. Learning how to link separately assembled modules from the command line.

2. Learning how to use LIB.EXE and TLIB.EXE to create and modify object module libraries.

3. Learning how to use object module libraries.

4. Learning the difference between “Trace Into” and “Step Over” tracing modes of a debugger.

LINKING SEPARATELY ASSEMBLED MODULES
Suppose PROG1.ASM, PROG2.ASM, PROG3.ASM are three modules to be executed as a single program. The steps are:
1.  Assemble each of the files separately, in whatever order. Ignore any warning of a missing stack segment. This will create the object files:
PROG1.OBJ , PROG2.OBJ , and PROG3.OBJ
2.  Link the three object files:
>LINK  PROG1 + PROG2 + PROG3 , EXEFILE_NAME
  

       (for exe-format modules)
        or
>LINK    /T   PROG1 + PROG2 + PROG3 , COMFILE_NAME
  
      (for com-format modules)
PROG1, PROG2, and PROG3 in the above command lines may appear in any order. If the name for the executable file is missing, the first object file name in the list is taken as the name of the executable file.
The same format is used if the linker is TLINK.
Note: If any of the object files is in a different directory from the directory in which the linker is located, then the full path of that file must be given. 
3.  Execute the generated executable file by the command:
>EXECUTABLE_FILE_NAME
       A full path may be required.
Note: In an IDE such as The Programmers Work Bench, the concept of a project is used in assembling, linking, and executing multi-module programs.
------------------------------------------------------------------------------------------------------------------------------------------------

DOWNLOAD THE FILES LIB.EXE, TLIB.EXE, DSPLYMDL.ASM, READMDL.ASM, CALLER1.ASM, AND CALLER2.ASM FROM THE PC ICS-SAID AND THEN DO THE FOLLOWING TWO EXERCISES:

1. ASSEMBLE CALLER1.ASM AND THEN DSPLYMDL.ASM, LINK CALLER1.OBJ AND DSPLYMDL.OBJ, AND FINALLY EXECUTE THE GENERATED EXECUTABLE FILE.

2. ASSEMBLE CALLER2.ASM AND THEN READMDL.ASM, LINK CALLER2.OBJ, DSPLYMDL.OBJ, AND READMDL.OBJ, AND FINALLY EXECUTE THE GENERATED EXECUTABLE FILE.

Note: The contents of the downloaded .asm modules are given below:

------------------------------------------------------------------------------------------------------------------------------------------------

DsplyMdl.asm:
PUBLIC  DISPLAY_CHAR , DISPLAY_STRING_WITH_FNCTN_09H , DISPLAY_STRING_WITH_FNCTN_40H

CODE  SEGMENT

        ASSUME  CS : CODE

DISPLAY_CHAR  PROC  FAR

        ; Enter with DL the character to be displayed

        PUSH  AX



; save AX

        MOV  AH , 02H           

; display character passed in DL

        INT  21H               


;

        POP  AX                 


; restore AX

        RET

DISPLAY_CHAR  ENDP

DISPLAY_STRING_WITH_FNCTN_09H  PROC  FAR

      ;  Enter with DX the offset of the string to be displayed and DS the segment number of the string.

        PUSH  AX



; save AX

        MOV  AH , 09H           

; display a $-terminated string

        INT 21H                 


;

        POP  AX                 


; restore AX

        RET

DISPLAY_STRING_WITH_FNCTN_09H  ENDP

DISPLAY_STRING_WITH_FNCTN_40H  PROC  FAR

;  Enter with DX the offset of the string to be displayed, DS the segment number of the string, and CX the length of ;  the string

        PUSH  AX



 ; save AX

        PUSH  BX 



 ; save BX

        MOV  AH , 40H          

 ; display string

        MOV  BX , 01H           

 ; handle for the screen 

        INT 21H                 


 ;

        POP  BX                 


; restore BX

        POP  AX                


 ; restore AX

        RET

DISPLAY_STRING_WITH_FNCTN_40H  ENDP

CODE  ENDS

END

------------------------------------------------------------------------------------------------------------------------------------------------

ReadMdl.asm:

PUBLIC  READ_CHAR_WITH_ECHO , READ_CHAR_WITHOUT_ECHO ,  READ_STRING

DATA  SEGMENT

   BUFFER  DB  81 , 82 DUP(?)

DATA  ENDS

CODE  SEGMENT

        ASSUME  CS : CODE , DS : DATA

   READ_CHAR_WITH_ECHO  PROC  FAR

        PUSH CX                 

; save CX

        MOV  CH , AH            
; save AH

        MOV  AH , 01H           
; read character with echo

        INT 21H                 

;

        MOV AH , CH             
; restore AH

        POP CX                  

; restore CX

        RET

   READ_CHAR_WITH_ECHO  ENDP

   READ_CHAR_WITHOUT_ECHO  PROC  FAR

        PUSH CX                 

 ; save CX

        MOV  CH , AH            
 ; save AH

        MOV  AH , 08H          
 ; read character without echo

        INT 21H                

 ;

        MOV AH , CH            
 ; restore AH

        POP CX                 

 ; restore CX

        RET

   READ_CHAR_WITH_ECHO  ENDP

   READ_STRING  PROC  FAR

     ; returns BP (this module's DS value), SI (length of input string) , DI (offset of input string)

        PUSH  AX                

; save AX

        PUSH  BX                

; save BX

        PUSH  DX                

; save DX

        PUSH  DS                

; save DS of caller

        MOV  AX ,  DATA         
; initialize DS

        MOV  DS ,  AX          
;

        MOV  AH , 0AH           
; read string into BUFFER

        LEA  DX , BUFFER        
;

        INT  21H                

;

        MOV  BP , DS           
; return DS value of this module's DATA segment

        LEA  SI , BUFFER[2]     
; return the offset of the input string

        MOV  BH , 0             

; return length of the input string

        MOV  BL , BUFFER[1]     
;

        MOV  DI , BX            
;

        POP  DS                 

; restore the callers DS

        POP  DX                

; restore DX

        POP  BX                 

; restore BX

        POP  AX                 

; restore AX

        RET

   READ_STRING  ENDP

CODE  ENDS

END

------------------------------------------------------------------------------------------------------------------------

Caller1.asm:

EXTRN  DISPLAY_STRING_WITH_FNCTN_40H : FAR , DISPLAY_STRING_WITH_FNCTN_09H : FAR

STACKSG  SEGMENT  STACK

  DB  0400H  DUP(?)

STACKSG  ENDS

DATA SEGMENT

   MSG1 DB  'I LIKE ASSEMBLY PROGRAMMING VERY MUCH', 0DH , 0AH

   LEN_MSG1  EQU  $ - MSG1

   MSG2 DB  'THAT IS WHY I HEREBY RESOLVE TO WORK HARD', '$'

DATA  ENDS

CODE  SEGMENT

        ASSUME  CS : CODE , DS : DATA , SS : STACKSG

ENTRY:  MOV  AX ,  DATA

        
MOV  DS ,  AX

        
LEA DX ,  MSG1

        
MOV CX ,  LEN_MSG1

        
CALL  DISPLAY_STRING_WITH_FNCTN_40H

        
LEA DX ,  MSG2

        
CALL  DISPLAY_STRING_WITH_FNCTN_09H

        
MOV AX , 4C00H

        
INT 21H

CODE  ENDS

END ENTRY

------------------------------------------------------------------------------------------------------------------------------------------------

Caller2.asm:

EXTRN  DISPLAY_STRING_WITH_FNCTN_40H : FAR , DISPLAY_STRING_WITH_FNCTN_09H : FAR

EXTRN  READ_STRING : FAR

STACKSG  SEGMENT  STACK

  DB  0400H  DUP(?)

STACKSG  ENDS

DATA SEGMENT

   MSG1 DB  'PLEASE ENTER YOUR NAME (MAX LENGTH 80 CHARACTERS):', 0DH , 0AH

   LEN_MSG1  EQU  $ - MSG1

   MSG2 DB  0DH , 0AH, 0DH, 0AH, 'WELCOME TO THE MINI-WORLD OF ASSEMBLY PROGRAMMING MR. ', '$'

DATA  ENDS

CODE  SEGMENT

        ASSUME  CS : CODE , DS : DATA , SS : STACKSG

ENTRY:  MOV  AX ,  DATA

        MOV  DS ,  AX

        LEA DX ,  MSG1

        MOV CX ,  LEN_MSG1

        CALL  DISPLAY_STRING_WITH_FNCTN_40H

        CALL  READ_STRING


; Returns the length of the string in DI,







; the offset address of the string in SI,







; and the segment address of the string in BP

        LEA DX ,  MSG2

        CALL  DISPLAY_STRING_WITH_FNCTN_09H

        MOV CX , DI



; Assign the length of the string to CX

        MOV DX , SI



; Assign the offset address of the string to DX

        MOV DS , BP



; Assign the segment address of the string to DS

        CALL  DISPLAY_STRING_WITH_FNCTN_40H

        MOV AX , 4C00H

        INT 21H

CODE  ENDS

END ENTRY


CREATING AND USING LIBRARIES OF OBJECT MODULES

The utility LIB.EXE (Microsoft Library Manager) or TLIB.EXE  (Turbo Library Manager) can be used to create libraries of object modules. Such libraries form an important software tool for the assembly language programmer.

The usage of these two utilities is given below:

------------------------------------------------------------------------------------------------------------------------------------------------

LIB.EXE (Microsoft  Library Manager)  Version 3.20.010

Usage: LIB   library_name    [options]   [commands]   [,listfile [,newlibrary]]   [;]

Where:

(a) the items in square brackets are optional.

(b) library_name identifies the library to be created or updated.  It may include the path.

(c) newlibrary identifies the output library file. This entry is ignored if the library library_name is being created; otherwise if this field is empty, and the library library_name does exist, LIB.EXE creates a backup copy of the library called library_name.BAK

(d) listfile identifies the output file for the library listing. This is a cross-reference file with information about all FAR procedures and modules in the library.

(e) Options:
    /?





: display LIB options

    /HELP




: display help on LIB

    /IGNORECASE 



: ignore case on names

    /NOEXTDICTIONARY


: do not build extended dictionary

    /NOIGNORECASE


: do not ignore case on names

    /NOLOGO



: do not display signon banner

    /PAGESIZE:n 



: set library page size to n. The default is 16 bytes.

(f) Commands:

A command is of the form: 

command name

 where name is the name of a single object file or a library name. The name may be separated from the command by zero or more blanks. The command is performed on a single object file if name is that of a single object file; otherwise if name is a library name then the command is performed on all object files contained in the library. The commands and their meanings are given in the following table:

	Command symbol
	Meaning

	+
	Add to an object file or object files to the library.

	-
	Delete an object file or object files from the library.

	*
	Copy (extract) an object file or object files from the library to an object file or object files with the same names.

	-+
	Replace an object file or object files from the library by an object file with the same name or names as in the command.

	-*
	Move (delete and extract) an object file or object files from the library to an object file or object files with same names.


Note:

1. If name is more than 8 characters in length it is truncated to 8 characters by LIB.EXE. (TLIB.EXE accepts names that are longer then 8 characters).

2. If name is the name of a library and no extension is supplied then .LIB is the default extension.

3. When one double-clicks on LIB.EXE it displays prompts in the following sequence:

(a) Library name:

(b) If the library supplied in response to the above prompt does not exist, the following prompt is displayed:

                            Library does not exist. Create? (y/n)

(c) If the library does exist or if the response to the above prompt was y, the following prompt is displayed:

        Operations:

(d) List file:

Note: Double-clicking on TLIB.EXE only result in the display of the usage of TLIB.EXE.

4. Both LIB.EXE and TLIB.EXE will reject the addition of an object file to a library if that object file contains a name in its PUBLIC directive that already appears in the PUBLIC directive of one of the modules in the library. LIB.EXE will issue a warning of the form:

Warning U415: ‘xxxxxxx’: symbol defined in module yyyyyy, redefinition ignored.

TLIB.EXE will issue a warning of the form:


Warning: ‘xxxxxxx’ already in LIB, not changed !

------------------------------------------------------------------------------------------------------------------------------------------------

TLIB (Turbo Library Manager) Version 4.00 

Usage: TLIB library_name [/C] [/E] [/P] [/0] commands  [, listfile]

    library_name    

library file  (may include the path)

    commands    


sequence of operations to be performed (optional)

    listfile    


file name for listing file (optional)

The commands are the same as those of LIB.EXE except that TLIB.EXE also supports the commands:


+-


Replace an object file or object files from the library.


*-


Move (delete and extract) an object file or object files from the library.

Options:

    /C          


case-sensitive library

    /E          


create extended dictionary

    /PSIZE      


set the library page size to SIZE. The default is 16 bytes.

    /0          


purge comment records

Note: If  the library library_name is modified, TLIB.EXE creates a backup copy of the library called library_name.BAK

------------------------------------------------------------------------------------------------------------------------------------------------

EXERSICE 3 (CREATING A LIBRARY OF OBJECT MODULES)

Since DsplyMdl.obj, and ReadMdl.obj were created in Exercise 1 and 2, create a library by double clicking on LIB.EXE and then responding as shown:


Library name:  inout

Library does not exist. Create? (y/n): y

Operations:  + readmdl  +  dsplymdl


List file:  inout.txt

You can also create the library and generate a listing file by the command line:

>LIB    inout  +   readmdl   +  dsplymdl  ,   inout.txt

Note: inout.txt will have the contents:

------------------------------------------------------------------------------------------------------------------------------------------------

DISPLAY_CHAR......dsplymdl          DISPLAY_STRING_WITH_FNCTN_09H..dsplymdl

DISPLAY_STRING_WITH_FNCTN_40H..dsplymdl  READ_CHAR_WITHOUT_ECHO..readmdl

READ_CHAR_WITH_ECHO..readmdl        READ_STRING.......readmdl

readmdl           Offset: 00000010H  Code and data size: 8dH

  READ_CHAR_WITHOUT_ECHO              READ_CHAR_WITH_ECHO

  READ_STRING     

dsplymdl          Offset: 00000110H  Code and data size: 1aH

  DISPLAY_CHAR      DISPLAY_STRING_WITH_FNCTN_09H       DISPLAY_STRING_WITH_FNCTN_40H

------------------------------------------------------------------------------------------------------------------------------------------------

Note: If you use TLIB.EXE to generate the list file, its contents will be:

------------------------------------------------------------------------------------------------------------------------------------------------

Publics by module

dsplymdl
size = 26


DISPLAY_CHAR                      DISPLAY_STRING_WITH_FNCTN_09H


DISPLAY_STRING_WITH_FNCTN_40H   

readmdl 
size = 141


READ_CHAR_WITHOUT_ECHO            READ_CHAR_WITH_ECHO


READ_STRING 

------------------------------------------------------------------------------------------------------------------------------------------------ 

EXERCISE 4    (USING A LIBRARY OF OBJECT MODULES)

(a) Delete the executable files that were generated in Exercise 1 and 2. 

(b) Link caller1.obj to in_out.lib using the command line:

>LINK     caller1.obj  +   inout.lib

this will generate the executable file caller1.exe

(c)  Link caller2.obj to in_out.lib by the command line:

>LINK  caller2.obj + inout.lib

this will generate the executable file caller2.exe

----------------------------------------------------------------------------------------------------------------------------------------------EXERCISE 5 (PROGRAMMING ASSIGNMENT)

(a)  Write an exe-format, 8086 assembly language program, which has full segment directives, to prompt for and read a character (DON’T USE READ_STRING). The program must then display an output of the form:

THE INPUT CHARACTER IS:  

followed by the character that was read. Use DSPLY_CHAR to display the character.

Your program must use the FAR procedures defined in ReadMdl.asm and DsplyMdl.asm for:

1. Displaying the prompt.

2. Reading the character.

3. Displaying the message: THE INPUT CHARACTER IS:

4. Displaying the character. 

(b) Assemble the program, then link the object file to ReadMdl.obj and DsplyMdl.obj, and finally execute the generated executable file.

(c)  Link the object file to in_out.lib, and then execute the generated executable file.

------------------------------------------------------------------------------------------------------------------------------------------------

EXERCISE 6 (PROGRAMMING ASSIGNMENT)

(a) Write an 8086 EXE-format assembly language program that prompts for and reads a user’s name USERNAME  (of maximum length 50 characters). It then prompts for and reads the name of the user’s town USERTOWN        (of maximum length 30 characters). It then displays a message of the form:

Mr. USERNAME lives in
  USERTOWN town.

Your program must contain appropriate NEAR procedures to read a string and to display a string.

(b) Assemble your program, adding debug information to the object file, by a command line of the form:


TASM    /zi   prog , prog , prog

(c) Link the program, adding debug information to the executable file, by a command line of the form:


TLINK  /v   prog , prog

(d) After executing your program, invoke Turbo debugger by a command line of the form:


TD    prog

(i) Notice the difference in tracing the program by F7 (Trace Into) and F8 (Step over).
(ii) Observe the values pushed on top of the stack when your execute procedure calls.
(iii) Observe the values popped from the stack when you execute RET instructions.
     Note:

1. To reset a program after normal termination, use Ctrl-F2 or select the Run option and then select Program reset.

2. To view the top of the stack, select the View option, select Dump, right click on the dump window, select Goto . . . , type ss : sp in the dialogue box which appears, and then click on the OK button.

