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في هذا الكتاب سنتعرف على الكمبيوتر  بشكل مفصل من ناحية hardware   و الاجزاء الرئيسية
للكمبيوتر . ر نتطرق الى ناحية ال  software   و ساحاول جاهدا  ان اجمع بين هاردوير و السوفتوير

لتوسيع مدارك القارئين للكتاب .كما ان فيه بعض   ال   tips   
و معلومات اخرى
· بشكل عام  يمكن ايجاز وظيفة الحاسب الالى بالشكل التالي:
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و الحاسب الالي يتكون من خمسة اجزاء رئيسية :
- وحدات الادخال

- وحدات الاخراج

- وحدة المعالجة المركزية (control + datapath)

    -الذاكرة
      بما ان الحاسب الالي يتكون من دوائر كهربائية فهو يتعامل بالنظام الثنائي   

         binary  numbering  system   لان الدوائر الكهربائية تكون اما في حالة ON  او OFF
        و من هنا بدات فكرة العمليات المنطقية             (logical operations)  و منها:
                                                                      And , OR , XOR ………

و لناخذ هذا المثال:

في الدائرة المجاورة: متى سيضيء المصباح؟؟؟؟
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1-اذا كان المفتاح A)  موصول) و( المفتاح  c  موصول)   سوف يعمل المصباح.

2- اذا كان  (A  موصول   او  B  موصول) و     (C  موصول) سوف يعمل المصباح.

3- اذا كان    A  موصول و  B  موصول و  C   غير  موصول    لن يعمل المصباح.

الخ  ............

التركيز هنا على  (   و   )   , (او)         و هي العمليات المنطقية     and       ,        OR
.

بعد ترجمة هذه العمليات الى دوائر كهربائية  امكن عمل دوائر معقدة قادرة على عمل الكثير.

ولما كانت ذاكرة الكمبيوتر محدودة مهما كبرت فانها لا يمكن ان تتسع لهذا العدد الهائل من البرامج والبيانات لذلك فان ذاكرة الكمبيوتر تنقسم غالبا الى ثلاثة انواع من الذواكر يختص كل منها بعمل معين 

1- ذاكرة داخلية متطايرة RAM
2- ذاكرة داخلية ثابتة ROM
3- ذاكرة خارجية
الذاكرة الداخلية RAM: تحتفظ بالبرامج وبجزء من البيانات الجاري معالجتها .

الذاكرة الداخلية ROM : انها تسمى داخلية لانها تعد جزءا اساسيا من معدة الكومبيوتر وهي تناظر عند الانسان الجزء من الذاكرة الذي يحتفظ فيه باسمه ولغته التي يتحدثها وخبراته ومهاراته اليدوية وكل ما يكون شخصيته.

وحدات الادخال :                                         وحدات الاخراج:
1- لوحة الازرار keyboard                         1- الشاشة monitor
2- الفار الالكتروني mouse                           2- جهاز الطباعة printer
3- جهاز المسح scanner                             3- جهاز التوقيع plotter
· في الشكل المجاور نلاحظ التدرج والمستويات في الحاسوب من الهاردوير حتى الذكاء الاصطناعي .
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البرمجيات software:
ويمكن تقسيم البرمجيات بشكل عام الى قسمين رئيسيين هما :

1- برمجيات المنظومة system software: و تشمل نظم التشغيل و لغات البرمجةو برامج المنافع
2- البرمجيات التطبيقة application software: و تشمل برامج المستخدمة لحل مشاكل المستخدم.
………………………………AMIN  ……………………………………
سؤال:  كيف يفهم الحاسب الالي لغة البرمجة(الاوامر)؟؟

 بما انه يتعامل مع الرقمين  0,1  فكيف يفهم goto,if,then,loop,…………………؟؟؟؟؟

  جواب : الشكل التالي يوضح خطوات تخزين برنامج بلغة السي         (high level language)  

الى الذاكرة .
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و عندما نتحدث عن (machine language)فالحاسوب في النهاية سيصله الامر على شكل الارقام 0,1.

................................AMIN!..............................

سؤال :  بما ان الحاسوب تخزن فيه الdata على شكل 0,1 فكيف يميز بين الامر والمعلومة العادية المخزنة وكيف ينفذ هذا الامر ؟
جواب: يحتوي الحاسوب على register يسمى (instruction pointer IP)  فعندما يشير ال IPالى الامر فسيقوم الحاسوب بتنفيذه و يتم التحكم بذلك عن طريق وحدة التحكم  (control unit).

…………………………………AMIN………………………………..

تقسم لغات البرمجة الى:

1-      (ex: assembly)    low level programming languages

2- high level programming languages(ex: c++)
...........................................AMIN!..................................
ARCHETICTURE
General purpose registers:

AX => accumulator - this register is most commonly used for mathematical or I/O operations 

العمليات الحسابية و مع اوامر الادخال و الاخراج      :         AX

BX => base - this register is used commonly as a base or a pointer register .

يستخدم كمؤشر في الاوامر                :     BX 

CX => count - used commonly for counting instructions such as loops
CX: يستخدم ككاونتر (عداد)  

 DX => displacement - much like the base register 

DX: addressing. يستخدم في ال    

……………………………..AMIN!..................................................................

SEGMENT REGISTERS:

CS => code segment – و هو الجزء من الذاكرة الذي تخزن فيه الاوامر    
DS => data segment –      DS وحدة المعالجة المركزية تاخذ المعلومات من
ES => extra segment - also another data segment. عندما يتم نقل وحدات ذاكرة كبيرة 

SS => stack segment –subroutines   وحدة    المعالجة المركزية تخزن فيها العناوين 
………………………………AMIN!.................................................................POINTERS:
SI => source index – من الذاكرة  blocks يستخدم مع اوامر نقلي  
                                                       DS  يستخدم عادة مع    
DI => destination index –       ES  يستخدم عادة مع    
BP => base pointer –       (STACK SEGMENT) يؤشر على
SP => stack pointer -         with stack segment 
…………………………AMIN!.........................................................................
FLAG  REGISTERS:
zero => ZR/NZ (zero/not zero) – يخبرنا اذا كانت النتيجة صفر ام لا

sign => NG/PL (negative/positive) –هل النتيجة رقم موجب او سالب 
carry => CY/NC (carry/no carry) –carry هل يوجد
direction => DN/UP (decrement/increment) –    strings    يستخدم عادة مع اوامر
………………………………AMIN ……………………………………….

THE STACK:
                                           stack هذا شكل عام ل
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………………………………….AMIN ……………………………………

كيف يبدا التشغيل:

boot  process الشكل المجاور يوضح عملية
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……………………………………………..AMIN
…………………………………………………………………………………..
لغة الاسمبلي:                      (       
.model small

 البرنامج الاول:   
.stack 
salam from amin! يطبع على الشاشة     

.data 
message db "salam from amin!$" 

.code 
mov dx,OFFSET Message 

mov ax,SEG Message 

mov ds,ax 

 
mov ah,9 

 
int 21h 

 
mov ax,4c00h 

 
int 21h 
End
والناتج هو:
[image: image7.png]5 Finished - AMIN2

salam from amin




………………………………………………………………………………..

full screen يطبع مربع احمر صغير وسط شاشة سوداء                 المثال الثاني:

.model tiny
.code
org 100h
start:
mov ax,13 
; mode = 13h 
int 10h 
; call bios service
mov ah,0Ch 
; function 0Ch
mov al,4 
; color 4 - red
mov cx,160 
; x position = 160
mov dx,100 
; y position = 100
int 10h 
; call BIOS service
inc dx 

; plot pixel downwards
int 10h 
; call BIOS service
inc cx 

; plot pixel to right
int 10h 
; call BIOS service
dec dx 

; plot pixel up
int 10h 
; call BIOS service
xor ax,ax 
; function 00h - get a key
int 16h 
; call BIOS service
mov ax,3 
; mode = 3
int 10h 
; call BIOS service
mov ax,4C00h 
; exit to DOS
int 21h
end start
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…………………………………………………………………………………..

         conditional jumps      و هنا قائمة      
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………………………………………………………………………………….


double click
هنا تجدون ملف تعليمي:  اضغط على الملف                            
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ملف تعليمي اخر
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ملف تعليمي اخر
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parallel port interfacing   هنا ملف عن 

اضغطوا امشاهدة الملف او تحميله   


[image: image13.wmf]Interfacing to the IBM-PC Parallel Printer Port.htm


…….......AMIN!.................AMIN!.......................AMIN!................AMIN!.....                                                                
          (   لغة ال       Html:
البرنامج الاول:
<html>

<title>amin!</title>

<body>

<b>

ادخل الاسم:

</b>

<b><input type ="text" name="a" value="your name"></b>

<b>

<a href="mailto:aminn91@yahoo.com"> mail amin!</a>

</b>

/body>>

</html>
و الناتج هو
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…………………………..AMIN …………………………………………….
(     لغة    vbscript     :
<HEAD> 
<TITLE>Cool vbscript from amin!</TITLE> 

<SCRIPT language="vbscript"> 
<!-- 

msgbox "salam from amin"

//--> 
</SCRIPT> 

</HEAD>
و الناتج هو :
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…………………………………..AMIN …………………………………
هنا تجدون ملف يجمع بين ال                        html and  vbscript
اضغطوا هنا 
          
[image: image16.wmf]aminvbscript.htm


…………………………….  AMIN ………………………………………
TIPS:
********هذه خطوات عمل ملف من الدوس  من امين اليكم مباشرة!!!     الامر سهل جدا !!!!!
1- اذهبوا الى        RUN

2- اكتبوا                 command

3- اضغطوا               enter

4- اكتبوا                                copy  con  amin.txt
و اكتبوا ما تشاؤون  سيظهر على الملف   amin.txt

5- بعد كتابة ما تشاؤون     يجب ضغط على      (ctrl+Z)      ثم        enter
النتيجة: سيظهر ملف اسمه        amin.txt   في المكان الذي تستخدمونه  بمعنى اذا انتم في    drive c   سيظهر الملف  Amin.txt 
في   c  
drive.

و اذا كنتم في  D  

سيظهر هذا الملف في    D 
.............. و هكذا      

...... دعونا ناخذ مثال:

1-
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2-    
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3-    
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4-      
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النتيجة:      ظهر الملف           amin.txt      على   desktop                                     
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........................................................................................................

.........................................................................................................

مثال اخر .. ولكن ساحفظ ما يكتب الى ملف بامتداد       html     ان شاء الله:

[image: image22.png]C:\>copy con amin.html
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النتيجة : ظهر ملف      amin.html
في          drive c: 
و لكن الكتابة كالتالي !!!!
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.......................................................................................................
الامينية الثانية                                                                                TIP#2
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لمزيد من  TIPS    حملوا الموسوعة الامينية الاولى من هنا:   

اضغطوا على الملف لتحميله

[image: image25.wmf]amin.txt


…………………………………AMINN91@yahoo.com ……………………
اوامر الدوس(DOS)
***** لتخزين محتويات القرص الصلب على اقراص مرنة backup   .
مثال :

                       Backup c:a:
*** لتغيير الفهرست الحالي :

Chdir or cd
مثال :

Cd /amin/games
*** لاختبار القرص المغناطيسي والذاكرة المتاحة ...........scandisk
***** لتنظيف الشاشة :  cls
*****لمقارنة ملفين , (او مجموعتين من الملفات المتماثلة ) comp
***** copy   يستخدم في الاتي :

1-لنسخ ملف

2- لادماج ملفين معا في ملف جديد

مثال 1 :        copy file-1 a:  

مثال 2:        copy file-1+file-2 a:file-3           
***** لعرض وضبط التاريخ :date 

مثال         date 8-24-90
*****لمسح ملف من القرص :  del or erase
*****  لعرض الفهرست :       DIR
***** لمقارنة قرصين مرنين :   diskcomp
مثال:             DISKCOMP A: B:  

*****  للبحث عن حرف معين  في الملفات :       find 

*****لانشاء فهرست جديد:             MD or MKDIR 
مثال : MD folder 
والناتج هو ظهور "فولدر" باسم folder 
****لحذف الفهارس:   RD  
****لعرض وضبط الوقت في ساعة الكومبيوتر:       time   
مثال : time 13:25   
**** لعرض شجرة الفهارس الفرعية :         tree  
****لعرض محتويات ملف من الطراز اسكي على الشاشة :    type  
مثال :                   type amin.txt 
****لعرض طراز نظام التشغيل المستخدم :              ver
مثال :        ver
………………………….. AMIN    …………………………………………..
اثبات ان        1=2
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هذا مثال للتطفل على الرياضيات ... فماذا عن التطفل على الكمبيوترز؟؟
و هو موضوع كبير       >>>>             HACKING
الانترنت بدات عندما ارادت      DOD (department of defense)   الامريكية عمل شبكة 

         اتصال لاغراض عسكرية  ... ثم اخذ الموضوع يتطور حتى  وصل الى ما هو عليه الان!

         الان هذه الشبكة تصل نواحي العالم ببعضها و كما ان اهذا ايجابيات فله سلبياته طبعا

         قامت الحرب المعلوماتية و هي حرب تدور في اطار المنافسة اكثر من العداوة و تشمل اختراق الانظمة الخاصة       بشركة من قبل شركة منافسة .
و نزلت الفيروسات الى ساحة المعركة .......

Virus




Worms
Logic bombs

Electronic jamming

Trojan horses

والان الكمبيوتر جزء مهم من المعارك بين الدول .....و سمعنا عن ان امريكا (ضربت ,او هددت بضرب ) العراق 

قمبلة كهرومغناطيسية تبطل مفعول الاجهزة الالكترونية و بالتالي يتخلف العدو  100  سنة الى الوراء و يصبح ضعيفا

مهما كانت قوته!!!!!!!!!!!!

و لدى الدول المتحضرة مراكز بحث متخصصة تنفق عليها الدولة لهذه الاغراض!!!!!
…………………..   AMIN …………………………………………………. 




………………………………

النهاية.......
في امان الله!!!
……………………..

……………

……
مقدمة: يسرني ان اقدم  لكم هذا الكتاب الذي امل ان ينال اعجابكم و هو


هدية امينية  بمناسبة شهر رمضان المبارك و الاسراء و المعراج ................





� HYPERLINK "mailto:Aminn91@yahoo.com" ��Aminn91@yahoo.com�





RAMALLAH                                                        PALESTINE


            فلسطين                                                             رام الله 
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Hello again, budding Assembler programmers.  For those who missed the first

issue, get it now at my homepage.



Anyway, last issue I said we'd be discussing hexadecimal, segments + offsets,

some more instructions and some procedures containing assembler that you could

actually use.



So, here we go with segments and offsets!





 ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ



 LESSON 3 - Segments and Offsets

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



Before we delve into the big, bad world of segments and offsets, there is some

terminology you'll need to know.



   þ The BIT - the smallest piece of data we can use.  A bit - one eigth of

     a byte can be either a 1 or a 0.  Using these two digits we can make up

     numbers in BINARY or BASE 2 format.



     EG:     0000 = 0   0100 = 4   1000 = 8    1100 = 12   10000 = 16

             0001 = 1   0101 = 5   1001 = 9    1101 = 13   ...I think you

             0010 = 2   0110 = 6   1010 = 10   1110 = 14   get the idea...

             0011 = 3   0111 = 7   1011 = 11   1111 = 15



   þ The NIBBLE, or four bits.  A nible can have a maximum value of 1111 which

     is 15 in decimal.  This is where hexadecimal comes in.  hex is based on

     those 16 numbers, (0-15), and when writing hex, we use the 'digits'

     below:



     0 1 2 3 4 5 6 7 8 9 A B C D E F



     Hexadecimal is actually quite easy to use, and just as a 'fun fact', I

     think the Babylonians - some ancient civilisation anyway - used a BASE-16

     number system.  Any historians out there who want to confirm this?



     IMPORTANT >>> A nibble can hold a value up to Fh <<< IMPORTANT



   þ The BYTE - what we'll be using most.  The byte is 8 bits long - that's 2

     nibbles, and is the only value you'll be able to put in one of the 8-bit

     registers, EG: AH, AL, BH, BL, ...



     A byte has a maximum value of 255 in decimal, 11111111 in binary, or FFh

     in hexadecimal.



   þ The WORD - another commonly used unit.  A word is a 16-bit number, and

     is capable of holding a number up to 65535.  That's 1111111111111111 in

     binary, and FFFFh in hex.



     Note:  Because a word is four nibbles, it is also represented by four

            hexadecimal figures.



     Note:  This is a 16-bit number, and this corresponds to the 16-bit

            registers.  That's AX, BX, CX, DX, DI, SI, BP, SP, DS, ES, SS

            and IP.



   þ The DWORD, or double word consists of 2 words or 4 bytes or 8 nibbles or

     32-bits.  You will not use double words much in these tutorials, but

     we'll mention them later when we cover 32-BIT PROGRAMMING.



     A DWORD can hold from 0 to 4,294,967,295, that's FFFFFFFFh, or

     11111111111111111111111111111111.  I hope there's 32 one's back there.



     The DWORD is also the size of the 32-BIT extended registers, or EAX,

     EBX, ECX, EDX, EDI, ESI, EBP, ESP and EIP.



   þ The KILOBYTE, is 1024 bytes, _NOT_ 1000 bytes.  The kilobyte is equal to

     256 double-words, 512 words, 1024 bytes, 2048 nibbles or 8192 BITS.  I'm

     not going to write out all the one's.



   þ The MEGABYTE, or 1024 kilobytes.  That's 1,048,576 bytes or 8,388,608

     bits.



Now we've covered the terminology, let's have a closer look at just how those

registers are structured.  We said that AL and AH were 8-bit registers, so

shouldn't they look something like this?



                    AH                                 AL

           ÚÄÄÄÂÄÂÄÂÄÂÄÂÄÂÄÂÄÄÄ¿              ÚÄÄÄÂÄÂÄÂÄÂÄÂÄÂÄÂÄÄÄ¿

           ³  0³0³0³0³0³0³0³0  ³              ³  0³0³0³0³0³0³0³0  ³





In this case, both AH and AL = 0, OR 00h and 00h.  As a result, to work out

AX we use:  AX = 00h + 00h.  When I say + I mean, 'just put together' not

AX = AH PLUS AL.



So, if AH were to equal 00000011 and AL were to equal 0000100, to work out

AX we must do the following.



1) Get the hex values for AH and AL.



   00000011 = 03h   00010000 = 10h



2) Combine them.



   AX = AH  + AL

   AX = 03h + 10h

   AX = 0310h



And there you have it.  Not too tricky.



Okay, now lets look at a 16-bit register:





                                 AX

                     ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿

                     ³                       ³



                    AH                       AL

           ÚÄÄÄÂÄÂÄÂÄÂÄÂÄÂÄÂÄÄÄ¿    ÚÄÄÄÂÄÂÄÂÄÂÄÂÄÂÄÂÄÄÄ¿

           ³  0³0³0³0³0³0³0³0  ³    ³  0³0³0³0³0³0³0³0  ³



So from that, we can see that AX = 00000000 and 00000000, or 0000000000000000.





Now lastly, lets see what a 32-bit register looks like:



              ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿

              ³                      EAX                       ³

              ÃÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿                        ³

              ³           AX          ³                        ³

              ÃÄÄÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄÄ´                        ³

              ³ 00000000  ³  00000000 ³ 00000000     00000000  ³

              ³    AH     ³     AL    ³                        ³

              ÀÄÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ



Not too difficult either, I hope.  And if you got that, you're ready for

SEGMENTS and OFFSETS.





 A Segmented Architechture

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



Long, long ago, when IBM built the first PC, it wasn't feasible for programs

to be above 1 megabyte - heck, the first XT's had only 64K of RAM!  Anyway,

seeing as the designers of the XT didn't envisage huge applications, they

decided split memory up into SEGMENTS, measily small areas of RAM which you

can JUST fit a virtual screen for 320x200x256 graphics mode in.



Of course, you can access more than a megabyte of RAM, but you have to split

it up into segments to use it, and this is the problem.  Of course, with

32-bit programming you can access up to 4GB of RAM without using segments, but

that's another story.



Segments and offsets are just a method of specifying a location in memory.





EG:   3CE5:502A



      ^^^^ ^^^^

      SEG  OFS



Okay, here's the specs:





An OFFSET  = SEGMENT X 16

A  SEGMENT = OFFSET  / 16



Some segment registers are:



CS, DS, ES, SS and FS, GF  - Note: The last 2 are 386+ registers.



Some offset registers are:



BX, DI, SI, BP, SP, IP     - Note: When in protected mode, you can use any

                                   general purpose register as an offset

                                   register - EXCEPT IP.





Some common segments and offsets are:



    CS:IP - Addres of the currently executing code.

    SS:SP - Address of the current stack position.



    NOTE: DO NOT TAMPER WITH THESE!



So when we refer to segments and offsets, we do so in the form:



SEGMENT:OFFSET



A good example would be:



A000:0000 - which actually corresponds to the top left of the VGA screen in

            320x200x256 color mode.



            ** FUN FACT ** VGA RAM starts a A000h  :)





 ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ



Phew!  That was a lot for the second tute.  However, we're not done yet.  The

AX, AH, AL thing is a concept you may not have grasped yet, so here we go:



    MOV   AX, 0     ; AX = 0

    MOV   AL, 0     ; AL = 0

    MOV   AH, 0     ; AH = 0



    MOV   AL, FFh   ; AL = FFh

                    ; AX = 00FFh

                    ; AH = 00h



    INC   AX        ; AX = AX + 1



                    ; AX = 0100h

                    ; AH = 01h

                    ; AL = 00h



    MOV   AH, ABh   ; AX = AB00h

                    ; AH = ABh

                    ; AL = 00h





Got it yet?





THINGS TO DO:



1) Learn the BIT/NIBBLE/BYTE... stuff off by heart.

2) Go back over the segment and offset examples.

3) Make sure you understand the relationship between AX, AH and AL.

4) How about some hex addition problems?
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 The Stack

-----------



The stack is a very useful feature which we can take advantage of.  Think of

it as stack of papers in an IN tray.  If you put something on the top, it'll

be the first one taken off.



As you add something to the stack, the stack pointer is DECREASED, and when

you take it off, it is INCREASED.  To explain this better, look at the

diagram below:



    ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿

    ³    The STACK     ³

    ÃÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ´

    ³                  ³      <<< When PUSHing a byte onto the stack, it goes

    ³ þ                ³          here - last on, first off.

    ³ þ                ³

    ³ þ                ³

    ³ þ                ³

    ³ þ                ³





    ³  SP              ³      <<< The stack pointer moves downward.

    ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ





And in practice:





   MOV   AX, 03h   ; AX = 03h

   PUSH  AX        ; PUSH AX onto the stack



   MOV   AX, 04Eh  ; AX = 04Eh



                   ; Do anything...perform a sum?



   POP   AX        ; AX = 03h



Or:



   MOV   AX, 03h   ; AX = 03h

   PUSH  AX        ; Add AX to the stack



   MOV   AX, 04Eh  ; AX = 04Eh



                   ; Do anything...perform a sum?



   POP   BX        ; BX = 03h





You've just learnt two new instructions:



   þ PUSH <register>   - PUSHes something onto the stack, and



   þ POP <register>    - POPs it back off.





That's all you'll need to know about the stack - for now.
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And lastly, some procedures which demonstrate some of this stuff.  Note that

the comments have been DELIBERATELY REMOVED.  It is your task to try and

comment them, and by comment I just mean write down what each instruction is

doing.  Note also, that some new instructions are introduced.





Procedure ClearScreen(A : Byte; Ch : Char);   Assembler;



Asm     { ClearScreen }

  mov   ax, 0B800h

  mov   es, ax

  xor   di, di

  mov   cx, 2000

  mov   ah, A

  mov   al, &Ch

  rep   stosw

End;    { ClearScreen }





Procedure CursorXY(X, Y : Word);   Assembler;



Asm    { CursorXY }

   mov   ax, Y

   mov   dh, al

   dec   dh

   mov   ax, X

   mov   dl, al

   dec   dl

   mov   ah, 2

   xor   bh, bh

   int   10h

End;    { CursorXY }





Procedure PutPixel(X, Y : Integer; C : Byte; Adr : Word);   Assembler;



Asm     { PutPixel }

   mov   ax, [Adr]

   mov   es, ax

   mov   bx, [X]

   mov   dx, [Y]

   xchg  dh, dl

   mov   al, [C]

   mov   di, dx

   shr   di, 2

   add   di, dx

   add   di, bx

   stosb

End;    { PutPixel }





Procedure Delay(ms : Word);   Assembler;



Asm     { Delay }

   mov   ax, 1000

   mul   ms

   mov   cx, dx

   mov   dx, ax

   mov   ah, 86h

   int   15h

End;    { Delay }





THINGS TO DO:



1) Go over the stack example.  Make your own code example.

2) Comment the procedures above as best as you can.  Try and guess what the

   new instructions do.  It's not that hard.
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                             COMING UP NEXT WEEK:

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



           þ Many more instructions, all the JUMPS.



           þ What are flags?



           þ The above procedures with comments.



           þ An assembler-only program.  You'll need DEBUG at least,

             though TASM and TLINK would be a good idea.







If you wish to see a topic discussed in a future tutorial, then mail me, and

I'll see what I can do.
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Don't miss out!!!  Download next week's tutorial from my homepage at:



  þ http://www.faroc.com.au/~blackcat





- Adam Hyde.
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 What is Assembler?

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



Assembler has got to be one of my favourite languages to work with.  Not that

it's an easy language at first, but when you become familiar with it, you'll

realise just how logical it is.



Assembler is a low-level language which you can use to give you programs added

speed on slow tasks.  Basically it consists of statements which represent

machine language instructions, and as it's nearly machine code, it's fast.



In the early days before the 8086 came about, yes, there were humans on the

Earth back then, :), programming was not an easy task.  When the first

computers were developed, programming had to be done in machine code which was

_not_ an easy task, and so Assembler was born.





 Why use it?

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



As I said before, Assembler is fast.  It also allows you to speak to the

machine at hardware level, and gives you much greater control and flexibility

over the PC.  One of the other advantages of Assembler is that it allows you

to impress your friends by entering pages of seemingly incomprehensible code.

Watch them gather round you and be impressed/laugh at your nerdiness?   :)





 How did this tutorial come about?

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



Well, I had a couple of friends who wanted to learn Assembler to speed up

their Pascal programs, so I gave them some Assembler Tutorials I had.  While

these tutorials had all the information you'd ever need, they were not written

for the novice to easily understand, so I decided to write my own.



If you're using this tutorial and find it useful and informative, then please

mail me.  I appreciate feedback.







 LESSON 1 - Registers

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



When you're working with Assembler, you'll have to use registers.  You can

think of these as variables already defined for you.  The most common are

listed below:



   þ AX   - the accumulator.  Comprises AH and AL, the high and low bytes

            of AX.  Commonly used in mathematical and I/O operations.



   þ BX   - the base.  Comprises BH and BL.  Commonly used as a base or

            pointer register.



   þ CX   - the counter.  Comprises CH and CL.  Used often in loops.



   þ DX   - the displacement, similar to the base register.  Comprises DH and

            DL.  I think you're getting the pattern now.



These registers are defined as general purpose registers as we can really

store anything we want in them.  They are also 16-bit registers, meaning that

we can store a positive integer from 0 to 65535, or a negative integer from

-32768 to 32768.



Incidently, the matter of the high and low byte of these resgisters has caused

quite a bit of confusion in the past, so I'll try to give it some explaination

here.  AX has a range of 0 to FFFFh.  This means that you have a range of

0 to FFh for AH and AL.  (If you're a little concerned with the hex, don't

worry.  Next tutorial will cover it.)



Now if we were to store 0A4Ch in AX, AH will contain 0Ah, and AL will contain

4Ch.  Get the idea?  This is a pretty important concept, and I'll cover it in

more depth next tute.





The segment registers:  - ta da!



These are some other registers which we will not cover for the first few

tutorials, but will look at in greater depth later.  They are immensely handy,

but can also be dangerous.



   þ CS - the code segment.  The block of memory where the code is stored.

          DON'T fool around with this one unless you know what you are doing.

          I'm not all that sure that you can actually change it - I've never

          tried.



   þ DS - the data segment.  The area in memory where the data is stored.

          During block operations when vast blocks of data are moved, this is

          the segment which the CPU commonly refers to.



   þ ES - the extra segment.  Just another data segment, but this one is

          commonly used when accessing the video.



   þ SS - no, not the German army.  This is the stack segment, in which the

          CPU stores return addresses from subroutines.  Take care with this

          one.  :)



Some others you will commonly use are:



   þ SI - the source index.  Often used in conjuction with block move

          instructions.  This is a pointer within a segment, usually DS, that

          is read from by the CPU.



   þ DI - the destination index.  Again, you'll use it a lot.  Another pointer

          within a segment, often ES, that is written to by the CPU.



   þ BP - the base pointer, used in conjunction with the stack segment.  We

          won't be using it a lot.



   þ SP - the stack pointer, commonly used with the stack segment.  DON'T fool

          around with this one until you are sure you know what you are doing.



By now you should understand what registers are.  There are other registers

too, and things known as flags, but we will not go into these as yet.
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THINGS TO DO:



 1) Learn the various registers off by heart.

 2) Get a calculator that supports hexadecimal - damn handy, or a least an

    ASCII chart.  That covers 0 - 255, or 0h to FFh.
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 LESSON 2 - The 8086 instruction set:

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



Okay, so you've learnt about registers, but how do you use them, and how do

you code in Assembler?  Well, first you'll need some instructions.  The

following instructions can be used on all CPU's from the 8086 up.



   þ MOV <dest>, <value> - MOVE.  This instruction allows you to MOVE a value

                           into a location in memory.



                           EG: MOV AX, 13h



                           This would move 13h (19 decimal) into the AX

                           regsister.  So if AX had previously held 0, it

                           would now hold 13h.



                           THIS ONLY MOVES THE VALUE INTO THE REGISTER, IT

                           DOES NOT DO ANYTHING.



                           EG: (In Pascal) AX := $13;



   þ INT <number>        - INTERRUPT.  This instruction generates an interupt.

                           You can think of this as a bit like a procedure.



                           EG: INT 10h



                           Would generate interrupt 10h (16 decimal).  Now

                           what this would do depends on the contents of the

                           AH register, among other things.  For instance,

                           if AX = 13h and interrupt 10h was generated, the

                           video would be placed into 320x200x256 mode.



                           More accurately:



                           AH would equal 00  - set mode subfunction, and

                           AL would equal 13h - 320x200x256 graphics mode.



                           However, if AH = 2h, and interrupt 16h was

                           generated, this would instruct the CPU to check if

                           a keypress was waiting in the keyboard buffer.



                           If AH = 2h, and BH = 0h and interrupt 10h was

                           generated, then the CPU would move the cursor to

                           the X location in DL and the Y location in DH.



                           You can bear in mind, that AH contains the function

                           to execute, and the other registers may contain any

                           other data necessary.



                           DO NOT WORRY ABOUT THIS FOR NOW, WE WILL COVER IT

                           IN GREATER DETAIL LATER.



   þ ADD <dest> <value>  - ADD.  This instruction adds a number to the value

                           stored in dest.



                           EG: MOV AX, 0h  ; AX now equals 0h

                               ADD AX, 5h  ; AX now equals 5h

                               ADD AX, 10h ; AX now equals 15h



                           Pretty simple, huh?



   þ SUB <dest> <value>  - SUBTRACT.  I think you can guess what this does.



                           EG: MOV AX, 13h  ; AX now equals 13h  (19 dec)

                               SUB AX, 5h   ; AX now equals 0Eh  (14 dec)



   þ DEC <register>      - DECREMENTS something.



                           EG: MOV AX, 13h  ; AX now equals 13h

                               DEC AX       ; AX now equals 12h



   þ INC <register>      - INCREMENTS something.



                           EG: MOV AX, 13h  ; Take a guess

                               INC AX       ; AX = AX + 1



   þ JMP <location>      - JUMPS to a location.



                           EG: JMP 020Ah    ; Jump to the instruction at 020Ah

                               JMP @MyLabel ; Jump to @MyLabel.



                           DON'T WORRY IF THIS IS A LITTLE CONFUSING - IT GETS

                           WORSE!  THERE ARE 28 DIFFERENT JUMP INSTRUCTIONS TO

                           LEARN, MAYBE MORE.  WE'LL COVER THEM LATER.



   þ CALL <procedure>    - CALLS a subfunction.



                           EG: Procedure MyProc;



                               Begin   { MyProc }

                                  { ... }

                               End;    { MyProc }



                               Begin   { Main }

                                  Asm

                                     CALL MyProc   ; Guess what this does!

                                  End;

                               End.



                           OR: CALL F6E0h  ; Call subfunction at F6E0h



   þ LOOP <label>        - LOOPS for a period of time.



                           EG: MOV CX, 10h  ; This is why CX is called the

                                            ; COUNT register.  10h = 16



                               @MyLabel:



                               ; some stuff

                               ; more stuff



                               LOOP @MyLabel   ; Until CX = 0

                                               ; Note: CX gets decremented

                                               ; each time.  Don't DEC it

                                               ; yourself.



                           ; THIS WOULD LOOP 16 times - thats 10 in hex.





   þ LODSB               - Load a byte

     LODSW               - Load a word

     STOSB               - Store a byte

     STOSW               - Store a word



     These instructions are used to put or get something in a location in

     memory.  The ES:SI register, (remember we talked about this earlier as

     SI being the source index?),  points to the location we want to get data

     from, and ES:DI points to where we will be putting information.



     Anyway, imagine that we have the following set-up in memory:



     Memory Location ³ 06 ³ 07 ³ 08 ³ 09 ³ 10 ³ 11 ³ 12

     ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÅÄÄÄÄÅÄÄÄÄÅÄÄÄÄÅÄÄÄÄÅÄÄÄÄÅÄÄÄÄÅÄÄÄ

     Value           ³ 50 ³ 32 ³ 38 ³ 03 ³ 23 ³ 01 ³ 12



     When we use LODSB or STOSB, it returns or gets a number in AL.  So if

     ES:SI pointed to 07 and we executed a LODSB instruction, AL would now

     equal 32.



     Now, if we pointed ES:DI to 11, put say, 50 in the AL register and

     executed STOSB, then the following would result:



     Memory Location ³ 06 ³ 07 ³ 08 ³ 09 ³ 10 ³ 11 ³ 12

     ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÅÄÄÄÄÅÄÄÄÄÅÄÄÄÄÅÄÄÄÄÅÄÄÄÄÅÄÄÄÄÅÄÄÄ

     Value           ³ 50 ³ 32 ³ 38 ³ 03 ³ 23 ³ 50 ³ 12



     NOTE:  When we use LODSB/STOSB we use AL.  This is because we will be

            dealing with an 8-bit number, (a byte) only.  We can store an

            8-bit number in AL, AH, or AX, but we cannot store a 16-bit

            number in AH or AL because these are 8-BIT REGISTERS.



            As a result, when we uses LODSW or STOSW, we must use AX and not

            AL, as we will be getting/putting a 16-bit number.





   þ MOVSB - Move a byte

     MOVSW - Move a word



     As an example we'll get a byte from DS:SI and send it to ES:DI.



     At DS:SI:



     Memory Location ³ 06 ³ 07 ³ 08 ³ 09 ³ 10 ³ 11 ³ 12

     ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÅÄÄÄÄÅÄÄÄÄÅÄÄÄÄÅÄÄÄÄÅÄÄÄÄÅÄÄÄÄÅÄÄÄ

     Value           ³ 50 ³ 32 ³ 38 ³ 03 ³ 23 ³ 50 ³ 12





     At ES:DI:



     Memory Location ³ 06 ³ 07 ³ 08 ³ 09 ³ 10 ³ 11 ³ 12

     ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÅÄÄÄÄÅÄÄÄÄÅÄÄÄÄÅÄÄÄÄÅÄÄÄÄÅÄÄÄÄÅÄÄÄ

     Value           ³ 10 ³ 11 ³ 20 ³ 02 ³ 67 ³ 00 ³ 12



     If point DS:SI to location 07, point ES:SI to location 11 and

     execute MOVSB, the stuff at ES:DI will look like:



     At ES:DI:



     Memory Location ³ 06 ³ 07 ³ 08 ³ 09 ³ 10 ³ 11 ³ 12

     ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÅÄÄÄÄÅÄÄÄÄÅÄÄÄÄÅÄÄÄÄÅÄÄÄÄÅÄÄÄÄÅÄÄÄ

     Value           ³ 10 ³ 11 ³ 20 ³ 02 ³ 67 ³ 32 ³ 12





     I HOPE YOU GET THE GENERAL IDEA.  HOWEVER, OF COURSE IT ISN'T THAT

     SIMPLE.  MEMORY LOCATIONS AREN'T ARRANGED IN ARRAY FORM, ALTHOUGH I WISH

     THEY WERE.  WHEN MOVING/GETTING/PUTTING YOU BE DEALING WITH A SEGMENT/

     OFFSET LOCATION.



   þ REP - REPEAT for the number of times specified in the CX register.

           A REP in front of a MOVSB/LODSB/STOSB instruction would cause that

           instruction to be repeated.  So:



           If CX = 5, and

           if ES:DI pointed to 1000:1000h,



           then REP STOSB would store what was in the AL register in the

           location 1000:1000h 5 times.



THINGS TO DO:



1) Memorise all the instructions above - it's not hard and there's not many

   there.



2) Make sure you understand the theory behind it.
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                             COMING UP NEXT WEEK:

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



           þ Hexadecimal and what it is.



           þ Segments and offsets - we touched on them in this tute.



           þ Some more instructions.



           þ Some sample programs, and code you can use in your programs.



             Maybe a PutPixel, ClrScr, anything I think is useful.



If you wish to see a topic discussed in a future tutorial, then mail me, and

I'll see what I can do.
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Don't miss out!!!  Download next week's tutorial from my homepage at:



  þ http://www.faroc.com.au/~blackcat





- Adam.
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Adding active content to your Web site doesn't mean that you have to scrap 

the pages you've probably spent a long time writing, maintaining, and 

developing. In fact, you can do a lot very quickly and easily to improve your 

Web site with active content utilizing your current Web pages and HTML controls. 





Your current Web pages are probably filled to the brim with HTML controls and 

objects. Submit buttons, text boxes, and so on-anything that you added to the 

page using the HTML <INPUT> tag (and more besides)-are known as 

intrinsic HTML controls, and you can interface them with VBScript using the 

ActiveX Control Pad. 



HTML controls and objects don't give you anything that approximates the 

functionality of an ActiveX control, but they have the advantage of always being 

immediately available to every user, which means they will load faster. Anyone 

with a browser capable of handling scripts gets the full benefit of your Web 

page, and even those Web surfers with browsers that don't know an ActiveX 

control from a hole in the ground still see the complete page, albeit without 

the scripted functionality. 



As the Web continues its never-ending but ever-quickening development, you 

can avoid excluding certain visitors to your site by using a mixture of 

straightforward HTML Web pages, pages that combine HTML objects and active 

scripting, and pages that make full use of ActiveX controls. This chapter is 

devoted to the middle ground, helping you to recycle some of your current pages 

and bring them up to date using HTML intrinsic controls and objects linked to 

active scripting. 



[bookmark: WhatAreHTMLIntrinsicControls]What Are 

HTML Intrinsic Controls?



If you've spent more than five minutes using HTML, then you've probably used 

HTML intrinsic controls-but you might not have called them intrinsic controls. 

HTML intrinsic controls are usually associated with a <FORM> tag 

and defined in the HTML page using the <INPUT> tag, although it 

is possible to use them outside the <FORM> tag. For example, 

hyperlinks can be treated as controls. HTML intrinsic controls are not as 

flexible as ActiveX controls; after all, they were never designed to do more 

than gather simple input from the user and pass this input to the server. For 

example, you can't change the font sizes and colors of an HTML intrinsic 

control. The following list outlines the main HTML intrinsic controls: 





  		Text box: A single-line text box for data input. 

  

		Password: A single-line area to enter text; the screen output is replaced 

  by asterisks. 

  

		Submit button: A command button that instructs the browser to send the 

  matched data field names and values to the server. 

  

		Reset button: A command button that instructs the browser to reset all 

  controls in the form to their default values. 

  

		Button: Rarely used in normal HTML documents because it requires an 

  attached script to give it functionality. 

  

		Audio or radio button: A round option button used in sets when you're 

  asking the user to make a choice of one from many. 

  

		Checkbox: A square button used either singularly or in sets when you're 

  asking the user to select fixed options. 

  

		Select: A drop-down list of options; although it is not specified with the 

  <INPUT> tag, it is still treated as an intrinsic control. 







You can also treat HTML hyperlinks and anchors as intrinsic controls, 

although in the strict sense, they aren't controls. What I mean by this is that 

you must attach code to them manually because the ActiveX Control Pad doesn't 

recognize them as programmable controls. 



HTML intrinsic controls have programmable events; that is, you can attach a 

subroutine or event handler to the control so that when the user clicks a 

button, for example, the program or script executes. Again, HTML intrinsic 

controls do not give you the depth of functionality that an ActiveX control 

does, but you will find them adequate for most situations. 



[image: ] 



[bookmark: MakingHTMLControlsInteractivewithVBScript]Making HTML Controls Interactive with VBScript



To demonstrate how simply and quickly you can add ActiveX scripting to an 

HTML page, you're going to create a page that allows you to type a text or 

numerical value in one text box and then shows it in another text box when you 

press the button. You've got to start somewhere! 



First, open the ActiveX Control Pad and, using the template it offers, create 

an HTML page with some HTML intrinsic controls on it. The following code shows 

the first part: 



<HTML>

<HEAD>

<TITLE>The easy peasy VBScript page</TITLE>

</HEAD>

<BODY BGCOLOR="white">

<CENTER>

<H2>Wow...this is easy!!</H2><P>







Start the definition of an HTML form; as you can see, this is a form with a 

difference. 



<FORM NAME="Form1">







The first thing that you notice about the preceding <FORM> tag 

is that it has a name, which you do not usually give to an HTML form. You 

provide the name here so that you can easily reference the form within the 

Script Wizard. The other thing to note is that the ACTION and 

METHOD elements of the form tag are missing; because the data in this 

form isn't submitted anywhere, these elements are irrelevant. 



Enter the first of the HTML intrinsic controls, text1. The 

definition is exactly the same as you would enter for any HTML text box within 

an HTML form: 



<INPUT TYPE=TEXT NAME="text1">







Include a paragraph break, the second text box, and another paragraph break: 



<P>

<INPUT TYPE=TEXT NAME="text2">

<P>







Add an HTML button. Although you're probably accustomed to using 

SUBMIT or RESET buttons, you can use the straightforward 

BUTTON type rather than SUBMIT because you don't want the data 

to be sent anywhere. Call it cmdButton1. Set the caption on the face of 

the button to Click Me using the VALUE element: 



<INPUT TYPE=BUTTON NAME="cmdButton1" VALUE="Click Me">







Finish the rest of the normal HTML as follows: 



</FORM>

</CENTER>

</BODY>

</HTML>







Save the file as vbeasy.htm, and open it in your Microsoft Internet 

Explorer 3.0 browser. It should look like the file in Figure 2.1. 



Figure 2.1 : Your 

vbeasy.htm file as it should look in the browser. 



Create the VBScript subroutine that copies whatever you typed in the top text 

box into the bottom text box when you click the button. Attach the subroutine to 

the button, and because it should execute every time the button is clicked, link 

the subroutine to the button's OnClick event. Open the file you've just 

created (vbeasy.htm) in the ActiveX Control Pad. 



Open the ActiveX Script Wizard either by clicking the Script button (which 

looks like an ancient scroll) or by selecting Script Wizard from the Tools menu. 





In the left Events pane, you can see that the Script Wizard recognizes the 

Form1 HTML form as an object. You attach the script to the click event 

of the cmdButton1, which is contained within Form1, by 

performing the following steps: 





  		Click the plus sign to the left of the Form1 object. The Script 

  Wizard displays the contents of Form1, including the only form event, 

  OnSubmit. 

  

		Click the plus sign to the left of the cmdButton1, which displays 

  the events (or should I say, event) available for the cmdButton1 

  button. 

  

		Select the OnClick event by clicking it once. 





Your Script Wizard should look like the one in Figure 2.2. 



Figure 2.2 : The 

Script Wizard displaying the events and objects for your Form1 

HTML object. 



You want the button's click event to act upon the text2 text box, so 

specify the action that the event takes as follows: 





  		In the right Action pane, click the plus sign to the left of 

  Form1. The Script Wizard displays the objects within the form along 

  with the properties and methods available for the form. 

  

		Click the plus sign to the left of the Text2 object. You can see 

  the individual properties and methods for the Text2 object. 

  

		Double-click the Value property. 





The dialog box that is now displayed, shown in Figure 2.3, invites you to 

enter a value to be displayed in the text box. 



Figure 2.3 : Click 

on the Custom button to display the custom value dialog. 



However, you don't want to enter an explicit text string here because you 

want to display whatever is held in the value of Text1, which is a 

variable value. To enter a variable, perform the following steps: 





  		Click the Custom button. You see the dialog box shown in Figure 2.4, which 

  allows you to enter the variable name. 

  

		Enter Form1.Text1.Value in the dialog box. This Value 

  property holds the text string that has been entered into the Text1 

  textbox. When cmdButton1 is clicked, Text1's Value 

  property is assigned to Text2's Value property, thereby 

  displaying the contents of Text1 in Text2. 

  

		Click OK. 





Figure 2.4 : The 

custom dialog lets you enter variable names rather than explicit values. 





The Script Wizard generates the required <INPUT> tag for the 

button, which includes the language element that tells the browser which 

scripting engine to use, the event (in this case, OnClick), and the 

actual code itself (Document.Form1.text2.value = Form1.Text1.Value). 

Your vbeasy.htm HTML source, complete with VBScript code, should look 

like what you see in Figure 2.5. I've dropped down part of the line containing 

the button definition so that you can read it. (By default, ActiveX uses a much 

wider screen.) 



Figure 2.5 : 

vbeasy.htm in the ActiveX Control Pad. 



All you need to do is save the file and run it with your Internet Explorer 

browser. Type some text in the top text box and click the button, and if all 

goes well, the string from the top text box is copied automatically into the 

bottom text box. 
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[bookmark: SpicingUpaHomePagewithVBScript]Spicing Up 

a Home Page with VBScript



Now, you'll make a currently flat (by which I mean normal, inactively HTML 

coded) HTML home page interactive using only VBScript and HTML-not an ActiveX 

control for miles around. For an example, you're going to use the fictitious 

home page shown in Figure 2.6. You can find the current home page on the CD-ROM 

at \SOURCE\
chAPTER2\INDEX1.htm. Although the page is adequate, it's hardly 

what you'd term interactive. 



Figure 2.6 : The 

home page of the Apprentice Lumberjacks. 



In this example, you add only a text box; the rest of the page remains as it 

is, with the addition, of course, of some simple VBScript. One of the main 

things this demonstrates to you is the use of scripts attached to HTML 

hyperlinks, which can add great value to any page. 



Here's what you're going to do with this home page: 





  		Add a text box to display descriptions of the links. 

  

		Add a custom procedure for each link to display the description whenever 

  the mouse passes over the link. 

  

		Add a custom procedure to display an Alert box when the user clicks a 

  certain link. 





First, load the file into the ActiveX Control Pad, as shown in Figure 2.7. 



Figure 2.7 : The 

HTML source for the home page. 



Directly above the first hyperlink, create a simple HTML form called 

Form1 and add an HTML text box with a width of 40 and the name 

Text1. This is the text box that is used to display the descriptions of 

the links. The form is necessary in HTML to let you reference the text box from 

a script. 



<FORM NAME="Form1">

<INPUT TYPE="text" NAME="text1" SIZE=40><P>

</FORM>







[bookmark: AttachingVBScripttoanHTMLHyperlink]Attaching VBScript to an HTML Hyperlink



To attach scripts to the hyperlinks, you must give them names by including 

ID elements within the <A HREF> tags. Call the first 

link Link1, the second Link2, and so on, like this: 



<A HREF="" ID="Link1">The Lumberjack Apprentices Song</A><P>

<A HREF="" ID="Link2">Tree Felling Jokes</A><P>

<A HREF="" ID="Link3">Axe Men in the News</A><P>

<A HREF="" ID="Link4">Chainsaw Tips and Tricks</A><P>

<A HREF="" ID="Link5">Other Lumberjack Websites</A>







To attach code to HTML hyperlinks, perform the following steps: 





  		Specify which scripting engine the browser must use. 

  

		Specify the event that triggers the execution of a procedure. 

  

		Specify the name of the procedure to execute. 





After each ID reference, add the Language element and the 

OnMouseOver event-as though it too is an HTML element. Finally, 

reference the soon-to-be-created ShowDesc custom procedure: 



LANGUAGE="vbscript" OnMouseOver="ShowDesc()"







The parentheses after ShowDesc contain a value that is passed to the 

procedure and used to determine which of five different descriptions should be 

displayed. Number these from 0 to 4. Your links section should now look like the 

following code: 



<A HREF="" ID="Link1" LANGUAGE="VBScript" OnMouseOver="ShowDesc(0)" >

The Lumberjack Apprentices Song</A><P>

<A HREF="" ID="Link2" LANGUAGE="VBScript" OnMouseOver="ShowDesc(1)" >

Tree Felling Jokes</A><P>

<A HREF="" ID="Link3" LANGUAGE="VBScript" OnMouseOver="ShowDesc(2)" >

Axe Men in the News</A><P>

<A HREF="" ID="Link4" LANGUAGE="VBScript" OnMouseOver="ShowDesc(3)" >

Chainsaw Tips and Tricks</A><P>

<A HREF="" ID="Link5" LANGUAGE="VBScript" OnMouseOver="ShowDesc(4)" >

Other Lumberjack Websites</A>







As far as the HTML alterations go, that's really all you need to do. The next 

thing you need is a procedure that is executed every time the mouse passes over 

a link. 



Launch the Script Wizard either by clicking the Script button or by selecting 

Script Wizard from the Tools menu. You'll notice that the left Events pane 

contains only the window object and the text box control because the hyperlinks 

are not treated as controls or objects. 



[bookmark: AddingaCustomProcedure]Adding a Custom 

Procedure



Because hyperlinks are not treated as controls or objects, you must attach 

the code by hand as a custom procedure as follows: 





  		Right-click anywhere in the right Actions pane to display the Actions 

  pop-up menu. 

  

		Select New Procedure from the pop-up menu. The caption above the code 

  window reads "Procedure1 performs the following Actions." 

  

		Select the Code View option button at the bottom of the Script Wizard 

  dialog. The code window changes to allow you to type in code directly, as 

  shown in Figure 2.8. It is in fact two separate sections if you look closely; 

  the top section contains only the name of the procedure, known as the 

  procedure prototype, and the lower section is where you type the script. 

  

		Change the procedure name from Procedure1 to ShowDesc, 

  and inside the parentheses, enter the word LinkNo.
Figure 2.8 : The 

  script section of the Script Wizard in Code View mode.
Sub 

  ShowDesc(LinkNo) 

  

		Move to the lower section of the code window and enter the following 

  code:
Document.Form1.Text1.Value = LinkDesc(LinkNo)
I'll 

  explain the right side of the preceding code. LinkDesc is the name 

  you give to an array that holds the descriptions. LinkNo is the name 

  that you give to a variable that stores the number, which enters the procedure 

  from the link definition. Chapter 10, "Using the Power 

  of Arrays," covers arrays in detail. An array is a series of data values that 

  can be accessed individually by their ordinal numbers-that is, where they are 

  in the array. One twist is that arrays in VBScript can only start at position 

  0. As a result, the first data element of an array must be accessed using the 

  number 0. Look back at the definition you entered for the links:
<A 

  HREF="" ID="Link1" LANGUAGE="VBScript" OnMouseOver="ShowDesc(0)" >
The Lumberjack Apprentices Song</A><P> 

  
Because this is the first link, you need to pass the number 0 

  to the ShowDesc procedure, which then gets the first description 

  string from the LinkDesc array and copies it into the Text1 

  text box. 

  

		Add the following line of code, which effectively disables the status 

  message at the bottom of the browser window when the mouse passes over one of 

  the links.
Window.Status = "" 





The procedure is now complete, and your window should look like the one in 


Figure 2.9. 



Figure 2.9 : The 

completed custom procedure within the Script Wizard. 



[bookmark: AddingaGlobalVariable]Adding a Global 

Variable



You need to add the definition for the array that holds the description 

strings for each link. You want the script engine to load the data into the 

array only once as the page downloads to the browser; therefore, you need to use 

a global variable for the array. A global variable is available to all 

procedures in all scripts within the same HTML document. Global variables are 

defined outside any subroutine or function but inside the 

<SCRIPT> tags. Variables in VBScript are covered at length in Chapter 4 "Using the VBScript 

Language." The ActiveX Script Wizard makes it easy to define global variables as 

follows: 





  		Right-click in the right Actions pane of the Script Wizard to invoke the 

  Action pop-up menu. 

  

		Select the New Global Variable option to drop17=pageName+";"+MOPSLL;}

function readSBR(){var SBRC=ReadCookie("ssSBR");if((SBRC=="")||(SBRC==null)||(SBRC==undefined))SBRC="None";if(ssPNL.indexOf('watchconfirm')!=-1)prop23=SBRC+";WAT";else if(ssPNL.indexOf('bincongrats')!=-1)prop23=SBRC+";BIN";else if(ssPNL.indexOf('acceptbid')!=-1)prop23=SBRC+";BID";}

function writeSBR(){SBR=ssPNCS+";"+SBR;WriteCookie("ssSBR",SBR,ssCD,"/");}

function readFND2(){var FND2C=ReadCookie("ssFND2");if((FND2C=="")||(FND2C==null)||(FND2C==undefined))FND2C="None";if(ssPNL.indexOf('watchconfirm')!=-1)prop8=FND2C+";WAT";else if(ssPNL.indexOf('bincongrats')!=-1)prop8=FND2C+";BIN";else if(ssPNL.indexOf('acceptbid')!=-1)prop8=FND2C+";BID";}

function writeFND2(){FND2=ssPNCS+";"+FND2;WriteCookie("ssFND2",FND2,ssCD,"/");}

function ssBuyerOrSeller(){var x=ssSample.substring(0,ssSample.length-2)

if((parseFloat(x/2)+'').indexOf(".")==-1)return"B";else return"S";}

function ssCreateBIBOArray(){var CC1=readMultiCookie("reg","bibo");var CC2=readMultiCookie("reg","segF");if((CC1=="")||(CC1==null)||(CC1==undefined)){var initSegStr=" ### ### # #";CC1=initSegStr;}

if((CC2=="")||(CC2==null)||(CC2==undefined)){var initSegStr="B0#S0";CC2=initSegStr;}

ssBIBOArray1=CC1.split("#");ssBIBOArray2=CC2.split("#");var ssB2Chk=parseInt(ssBIBOArray1[0].substring(1));var ssS2Chk=parseInt(ssBIBOArray1[3].substring(1));if(((ssB2Chk>=2)&&(ssB2Chk<5))||((ssB2Chk>=11)&&(ssB2Chk<14))||((ssB2Chk>=20)&&(ssB2Chk<23)))ssBIBO2BFlag=1;if(((ssS2Chk>=2)&&(ssS2Chk<5))||((ssS2Chk>=11)&&(ssS2Chk<14))||((ssS2Chk>=20)&&(ssS2Chk<23)))ssBIBO2SFlag=1;if((ssBIBOArray1[2]=="")||(ssBIBOArray1[2]==undefined))ssBIBOArray1[2]="3";if((ssBIBOArray1[5]=="")||(ssBIBOArray1[5]==undefined))ssBIBOArray1[5]="3";}

function ssGetBIBORecency(bs){if(ssBIBOArray1=="")return"91";var ssLastActDate=new Date();var ssBIBODate=ssBIBOArray1[bs]

var ssLastDateArray=ssBIBODate.split("/")

ssLastActDate.setDate(ssLastDateArray[1]);ssLastActDate.setMonth(ssLastDateArray[0]-1);ssLastActDate.setYear(ssLastDateArray[2]);ssToday=new Date();ssLastAction=(ssToday-ssLastActDate)/86400000;return ssLastAction;}

function ssDetermineNewSegment(seg,t){if(isNaN(t))return"0";if(isNaN(seg))return"0";seg=parseInt(seg);if(seg==0){if(t<30)return"2";else if(t>=30&&t<60)return"5";else if(t>=60&&t<90)return"8";else return"52";}

else if(seg<52){if(t<30)return seg;else if(t>=30&&t<60)return seg+3;else if(t>=60&&t<90)return seg+6;else return seg+50;}

else return seg;}

function ssSetNewSegment(){writeMultiCookie("lastList","biboflag","1",ssCD,"/");if(readMultiCookie("reg","segF")==""){ssBIBOArray2[0]=ssBIBOArray1[0]=ssBIBOArray1[6]="B0";ssBIBOArray2[1]=ssBIBOArray1[3]=ssBIBOArray1[7]="S0";}

else{if(ssBIBO2BFlag){ssBIBOArray2[0]=ssBIBOArray1[0];}

if(ssBIBO2SFlag){ssBIBOArray2[1]=ssBIBOArray1[3];}

ssBIBOArray1[0]=ssBIBOArray1[6]="B"+ssDetermineNewSegment(ssBIBOArray2[0].substring(1),ssGetBIBORecency(1));ssBIBOArray1[3]=ssBIBOArray1[7]="S"+ssDetermineNewSegment(ssBIBOArray2[1].substring(1),ssGetBIBORecency(4));writeMultiCookie("reg","segF",ssBIBOArray2.toString().replace(/,/gi,"#ningful scripts. 



  		Chapter 4 "Using the 

  VBScript Language," discusses more about VBScript itself. Depending on what 

  you need to achieve, consult any or all of the chapters in Part II, "Mastering 

  the VBScript Language." 

  

		To learn more about the ActiveX Control Pad, see Chapter 13, "Implementing an 

  ActiveX Menu Control." 

  

		Chapter 10, "Using 

  the Power of Arrays," outlines more information about arrays. 

  

		To take another, in-depth look at using VBScript with HTML objects, see Chapter 5 "Interfacing 

  VBScript with an HTML Form." 

  

		Using VBScript with image maps is covered in Chapter 17, "Using 

  Client-Side Image Maps-the Easy Way." 





[bookmark: QampABR]Q&A






  

  

    		

      Q:

    		I wanted to use ActiveX controls. Are you now saying I 

      shouldn't? 



  

    		

      A:

    		Not at all. What I am saying is don't rush into tearing down your 

      current Web site to replace it all with ActiveX. Use VBScript and HTML 

      intrinsic controls as a sort of halfway house to fully active content. The 

      Web has changed very rapidly over the past few months (my head is still 

      spinning), but that doesn't mean you need to update your Web site at 

      breakneck speed. Relax. Decide which of your pages are best suited to 

      becoming all singing, all dancing, state-of-the-art ActiveX pages and 

      which ones you can progressively update with a little scripting first. 

      Then, you can add some more ActiveX later on. Don't forget that most users 

      are still on 14.4kbps or 28.8kbps modem connections and will soon tire of 

      sites that try to force a multitude of ActiveX controls on them. 
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...................................amin!..................................................







-8-    !!!!!!!  ббея—“!!!!!!!



ж«Ќѕ… гд Ў—ё «б еян— Џбм «бгж«ёЏ ен «д  ћ—»ж« е–е «ббндя  Џбм «бгжёЏ  ....«д  ж Ќўя





http://www.«бгжёЏ «бг—«ѕ  еян—е.com/.htpasswd



http://www.«бгжёЏ.com/cgi-bin/.htpasswd



http://www.«бгжёЏ.com/cgi-bin/passwords/.htpasswd



http://www.«бгжёЏ.com/cgi-bin/passwd/.htpasswd





Ё«–« Ќ’б  Џбм «ббндя гЏд«е «дя Ќ’б  Џбм «б»«”жж—ѕ ж бяд г‘Ё—.......ж «б»«ён Џбняг



..................................amin!..................................................





- 9- »Џ÷ «б»ж— “      default ports





             telnet     port  23

             

             ftp        port  21



             smtp       port  25



             http       port  80

.....................................amin!................................................'
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 еб  Џбгжд «д «б«нгнб«  «бгћ«дн… —»г« няжд «гд« гд «б«ќ—нд ж бяде бн” «гд« гд «б‘—я… дЁ”е«

 

agreement « б ж÷нЌ:            Џдѕг«  Џгб Ќ”«» Џбм «бн«еж «ж «беж гнб Ё«дяг  —жд   



      е–е «б«ћ—нгнд     Ёне« ‘—жЎ ’Џ»… ћѕ« гЋб  



                                                             «б‘—я…  ” ЎнЏ «б«Ўб«Џ Џбм «б«нгнб1



«–« я«д бя Џдж«д «нгнб ж еж гћ«дн бя ж « м ‘ќ’ гег «ж ‘—я… ж «—«ѕж« дЁ” «бнж“— днг бя ж ѕЁЏж«

гё«»б –бя г»бџ« гд «бг«б бб‘—я… Ё«д «бнж“— днг бег ж бн” бя .. «бн” ќЎн—«..њ



                                              «нгнбн Џбм «бн«еж       е«е«е«е«  !!!

‘ж «”«жн гЏн‘ Ёбж” «ѕЁЏ Џ‘«д «нгнб .....ж «н÷« «–« «—«ѕж« «б б’’ Џбн бн” бѕн «”—«—

                                             жбн” —ћб гќ«»—«  Ёег н÷нЏжд жё ег..... 

..........................amin!.......................................................
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«бжж—ѕ:  нгяд «д  ” ќѕг ѕ«ќб гбЁ «бжж—ѕ  бџ… Ёнћнж«б »н”я   

«–е» «бм 

tools    >>>>  macros >>>> visual basic editor













...................................AMIN!.............................................



 

-12-   нгяд «” ќѕ«г «бяг»нж — б«џ—«÷ «ќ—м гЋб: Ёжб гн н— ж «гн н— ж «жгн н—.. ж е–« г‘—жЏ е«—ѕжн— нЌ «ћ ћеѕ« ж «д« ёѕг  е–« «бг‘—жЏ бяг Ён гд ѕн«  «бЁ—нё «бЏ—»н бб»—гћ… ж »«гя«дяг «б«Ўб«Џ Џбм «бгж÷жЏ ж «бг‘—жЏ  г Џгбе Џгбн« Ёгд я«д н—нѕ «н «” Ё”«— Ёб« н —ѕѕ Ён г—«”б н Ё«нгнбн гжћжѕ Ён е–« «бгбЁ .. «бг‘—жЏ нЌ «ћ «бм:                                          «                         

1- parallel port of the computer

2- ADC( analog to digital converter)

3-software program( such as c++or assembly!)





................................AMIN!......................................................





-13 -     ” ЎнЏж«  ‘џнб ќѕг… «б—ѕ «б«бн Џбм «бн«еж гнб ....»гЏдм «–« ж«Ќѕ »Џ бя «нгнб н« не —ѕ г»«‘—… ж «д  г« «бя ќ’ 



я«б «бн:



»»”«Ў…  ... «–е» «бм   



 mail options    >>>>>> vacation response 



 «я » «б—”«б… «б н  —нѕ ўеж—е« «ж жг« нян« Џдѕг«  н»ЏЋ «Ќѕег бя «нгнб
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This talk is for people who are just getting started with the PC MACRO

Assembler.  Maybe you are just contemplating doing some coding in

assembler, maybe you have tried it with mixed success.  If you are here to

get aimed in the right direction, to get off to a good start with the

assembler, then you have come for the right reason.  I can't promise you'll

get what you want, but I'll do my best.



On the other hand, if you have already turned out some working assembler

code, then this talk is likely to be on the elementary side for you.  If

you want to review a few basics and have no where else pressing to go, then

by all means stay.







Why Learn Assembler?

____________________

Why Learn Assembler?

Why Learn Assembler?

Why Learn Assembler?





The reasons for LEARNING assembler are not the same as the reasons for

USING it in a particular application.  But, we have to start with some of

the reasons for using it and then I think the reasons for learning it will

become clear.



First, let's dispose of a bad reason for using it.  Don't use it just

because you think it is going to execute faster.  A particular sequence of

ordinary bread-and-butter computations written in PASCAL, C, FORTRAN, or

compiled BASIC can do the job just about as fast as the same algorithm

coded in assembler.  Of course, interpretive BASIC is slower, but if you

have a BASIC application which runs too slow you probably want to try com-
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piling it before you think too much about translating parts of it to

another language.



On the other hand, high level languages do tend to isolate you from the

machine.  That is both their strength and their weakness.  Usually, when

implemented on a micro, a high level language provides an escape mechanism

to the underlying operating system or to the bare machine.  So, for

example, BASIC has its PEEK and POKE.  But, the route to the bare machine

is often a circuitous one, leading to tricky programming which is hard to

follow.



For those of us working on PC's connected to SHARE-class mainframes, we are

generally concerned with three interfaces:  the keyboard, the screen, and

the communication line or lines.  All three of these entities raise machine

dependent issues which are imperfectly addressed by the underlying operat-

ing system or by high level languages.



Sometimes, the system or the language does too little for you.  For

example, with the asynch adapter, the system provides no interrupt handler,

no buffer, and no flow control.  The application is stuck with the respon-

sibility for monitoring that port and not missing any characters, then

deciding what to do with all errors.  BASIC does a reasonable job on some

of this, but that is only BASIC.  Most other languages do less.



Sometimes, the system may do too much for you.  System support for the key-

board is an example.  At the hardware level, all 83 keys on the keyboard

send unique codes when they are pressed, held down, and released.  But,

someone has decided that certain keys, like Num Lock and Scroll Lock are

going to do certain things before the application even sees them and can't

therefore be used as ordinary keys.



Sometimes, the system does about the right amount of stuff but does it less

efficiently then it should.  System support for the screen is in this

class.  If you use only the official interface to the screen you sometimes

slow your application down unacceptably.  I said before, don't use assem-

bler just to speed things up, but there I was talking about mainline code,

which generally can't be speeded up much by assembler coding.  A critical

system interface is a different matter:  sometimes we may have to use

assembler to bypass a hopelessly inefficient implementation.  We don't want

to do this if we can avoid it, but sometimes we can't.



Assembly language code can overcome these deficiencies.  In some cases, you

can also overcome these deficiencies by judicious use of the escape valves

which your high level language provides.  In BASIC, you can PEEK and POKE

and INP and OUT your way around a great many issues.  In many other lan-

guages you can issue system calls and interrupts and usually manage, one

way or other, to modify system memory.  Writing handlers to take real-time

hardware interrupts from the keyboard or asynch port, though, is still

going to be a problem in most languages.  Some languages claim to let you

do it but I have yet to see an acceptably clean implementation done that

way.



The real reason while assembler is better than "tricky POKEs" for writing

machine-dependent code, though, is the same reason why PASCAL is better

than assembler for writing a payroll package:  it is easier to maintain.
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Let the high level language do what it does best, but recognize that there

are some things which are best done in assembler code.  The assembler,

unlike the tricky POKE, can make judicious use of equates, macros, labels,

and appropriately placed comments to show what is really going on in this

machine-dependent realm where it thrives.



So, there are times when it becomes appropriate to write in assembler; giv-

en that, if you are a responsible programmer or manager, you will want to

be "assembler-literate" so you can decide when assembler code should be

written.



What do I mean by "assembler-literate?"  I don't just mean understanding

the 8086 architecture; I think, even if you don't write much assembler code

yourself, you ought to understand the actual process of turning out assem-

bler code and the various ways to incorporate it into an application.  You

ought to be able to tell good assembler code from bad, and appropriate

assembler code from inappropriate.







Steps to becoming ASSEMBLER-LITERATE

____________________________________

Steps to becoming ASSEMBLER-LITERATE

Steps to becoming ASSEMBLER-LITERATE

Steps to becoming ASSEMBLER-LITERATE





1.  Learn the 8086 architecture and most of the instruction set.  Learn

    what you need to know and ignore what you don't.  Reading:  The 8086

    Primer by Stephen Morse, published by Hayden.  You need to read only

    two chapters, the one on machine organization and the one on the

    instruction set.



2.  Learn about a few simple DOS function calls.  Know what services the

    operating system provides.  If appropriate, learn a little about other

    systems too.  It will aid portability later on.  Reading:  appendices D

    and E of the PC DOS manual.



3.  Learn enough about the MACRO assembler and the LINKer to write some

    simple things that really work.  Here, too, the main thing is figuring

    out what you don't need to know.  Whatever you do, don't study the sam-

    ple programs distributed with the assembler unless you have nothing

    better!



4.  At the same time as you are learning the assembler itself, you will

    need to learn a few tools and concepts to properly combine your assem-

    bler code with the other things you do.  If you plan to call assembler

    subroutines from a high level language, you will need to study the

    interface notes provided in your language manual.  Usually, this forms

    an appendix of some sort.  If you plan to package your assembler rou-

    tines as .COM programs you will need to learn to do this.  You should

    also learn to use DEBUG.



5.  Read the Technical Reference, but very selectively.  The most important

    things to know are the header comments in the BIOS listing.  Next, you

    will want to learn about the RS 232 port and maybe about the video

    adapters.
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Notice that the key thing in all five phases is being selective.  It is

easy to conclude that there is too much to learn unless you can throw away

what you don't need.  Most of the rest of this talk is going to deal with

this very important question of what you need and don't need to learn in

each phase.  In some cases, I will have to leave you to do almost all of

the learning, in others, I will teach a few salient points, enough, I hope,

to get you started.  I hope you understand that all I can do in an hour is

get you started on the way.







Phase 1:  Learn the architecture and instruction set

____________________________________________________

Phase 1:  Learn the architecture and instruction set

Phase 1:  Learn the architecture and instruction set

Phase 1:  Learn the architecture and instruction set





The Morse book might seem like a lot of book to buy for just two really

important chapters; other books devote a lot more space to the instruction

set and give you a big beautiful reference page on each instruction.  And,

some of the other things in the Morse book, although interesting, really

aren't very vital and are covered too sketchily to be of any real help.

The reason I like the Morse book is that you can just read it; it has a

very conversational style, it is very lucid, it tells you what you really

need to know, and a little bit more which is by way of background; because

nothing really gets belabored to much, you can gracefully forget the things

you don't use.  And, I very much recommend READING Morse rather than study-

ing it.  Get the big picture at this point.



Now, you want to concentrate on those things which are worth fixing in mem-

ory.  After you read Morse, you should relate what you have learned to this

outline.



1.  You want to fix in your mind the idea of the four segment registers

    CODE, DATA, STACK, and EXTRA.  This part is pretty easy to grasp.  The

    8086 and the 8088 use 20 bit addresses for memory, meaning that they

    can address up to 1 megabyte of memory.  But, the registers and the

    address fields in all the instructions are no more that 16 bits long.

    So, how to address all of that memory?  Their solution is to put

    together two 16 bit quantities like this:



      calculation  SSSS0   ---- value in the relevant segment register SHL 4

      depicted in   AAAA   ---- apparent address from register or instruction

      hexadecimal --------

                   RRRRR   ---- real address placed on address bus



    In other words, any time memory is accessed, your program will supply a

    sixteen bit address.  Another sixteen bit address is acquired from a

    segment register, left shifted four bits (one nibble) and added to it

    to form the real address.  You can control the values in the segment

    registers and thus access any part of memory you want.  But the segment

    registers are specialized:  one for code, one for most data accesses,

    one for the stack (which we'll mention again) and one "extra" one for

    additional data accesses.



    Most people, when they first learn about this addressing scheme become

    obsessed with converting everything to real 20 bit addresses.  After a

    while, though, you get use to thinking in segment/offset form.  You
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    tend to get your segment registers set up at the beginning of the pro-

    gram, change them as little as possible, and think just in terms of

    symbolic locations in your program, as with any assembly language.



      EXAMPLE:

           MOV  AX,DATASEG

           MOV  DS,AX          ;Set value of Data segment

           ASSUME DS:DATASEG   ;Tell assembler DS is usable

           .......

           MOV  AX,PLACE       ;Access storage symbolically by 16 bit address



    In the above example, the assembler knows that no special issues are

    involved because the machine generally uses the DS register to complete

    a normal data reference.



    If you had used ES instead of DS in the above example, the assembler

    would have known what to do, also.  In front of the MOV instruction

    which accessed the location PLACE, it would have placed the ES segment

    prefix.  This would tell the machine that ES should be used, instead of

    DS, to complete the address.



    Some conventions make it especially easy to forget about segment regis-

    ters.  For example, any program of the COM type gets control with all

    four segment registers containing the same value.  This program exe-

    cutes in a simplified 64K address space.  You can go outside this

    address space if you want but you don't have to.



2.  You will want to learn what other registers are available and learn

    their personalities:



       AX and DX are general purpose registers.  They become special only

        when accessing machine and system interfaces.



       CX is a general purpose register which is slightly specialized for

        counting.



       BX is a general purpose register which is slightly specialized for

        forming base-displacement addresses.



       AX-DX can be divided in half, forming AH, AL, BH, BL, CH, CL, DH,

        DL.



       SI and DI are strictly 16 bit.  They can be used to form indexed

        addresses (like BX) and they are also used to point to strings.



       SP is hardly ever manipulated.  It is there to provide a stack.



       BP is a manipulable cousin to SP.  Use it to access data which has

        been pushed onto the stack.



       Most sixteen bit operations are legal (even if unusual) when per-

        formed in SI, DI, SP, or BP.
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3.  You will want to learn the classifications of operations available

    WITHOUT getting hung up in the details of how 8086 opcodes are con-

    structed.



    8086 opcodes are complex.  Fortunately, the assembler opcodes used to

    assemble them are simple.  When you read a book like Morse, you will

    learn some things which are worth knowing but NOT worth dwelling on.



    a.  8086 and 8088 instructions can be broken up into subfields and bits

        with names like R/M, MOD, S and W. These parts of the instruction

        modify the basic operation in such ways as whether it is 8 bit or

        16 bit, if 16 bit, whether all 16 bits of the data are given,

        whether the instruction is register to register, register to

        memory, or memory to register, for operands which are registers,

        which register, for operands which are memory, what base and index

        registers should be used in finding the data.



    b.  Also, some instructions are actually represented by several differ-

        ent machine opcodes depending on whether they deal with immediate

        data or not, or on other issues, and there are some expedited forms

        which assume that one of the arguments is the most commonly used

        operand, like AX in the case of arithmetic.



    There is no point in memorizing any of this detail; just distill the

    bottom line, which is, what kinds of operand combinations EXIST in the

    instruction set and what kinds don't.  If you ask the assembler to ADD

    two things and the two things are things for which there is a legal ADD

    instruction somewhere in the instruction set, the assembler will find

    the right instruction and fill in all the modifier fields for you.



    I guess if you memorized all the opcode construction rules you might

    have a crack at being able to disassemble hex dumps by eye, like you

    may have learned to do somewhat with 370 assembler.  I submit to you

    that this feat, if ever mastered by anyone, would be in the same class

    as playing the "Minute Waltz" in a minute; a curiosity only.



    Here is the basic matrix you should remember:
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         Two operands:          One operand:

          R <-- M                R

          M <-- R                M

          R <-- R                S *

          R|M <-- I

          R|M <-- S  *

          S <-- R|M  *



      * -- data moving instructions (MOV, PUSH, POP) only

      S -- segment register (CS, DS, ES, SS)

      R -- ordinary register (AX, BX, CX, DX, SI, DI, BP, SP,

                              AH, AL, BH, BL, CH, CL, DH, DL)

      M -- one of the following

               pure address

               [BX]+offset

               [BP]+offset

               any of the above indexed by SI

               any of the first three indexed by DI



4.  Of course, you want to learn the operations themselves.  As I've sug-

    gested, you want to learn the op codes as the assembler presents them,

    not as the CPU machine language presents them.  So, even though there

    are many MOV op codes you don't need to learn them.  Basically, here is

    the instruction set:



    a.  Ordinary two operand instructions.  These instructions perform an

        operation and leave the result in place of one of the operands.

        They are



        1)  ADD and ADC -- addition, with or without including a carry from

            a previous addition



        2)  SUB and SBB -- subtraction, with or without including a borrow

            from a previous subtraction



        3)  CMP -- compare.  It is useful to think of this as a subtraction

            with the answer being thrown away and neither operand actually

            changed



        4)  AND, OR, XOR -- typical boolean operations



        5)  TEST -- like an AND, except the answer is thrown away and nei-

            ther operand is changed.



        6)  MOV -- move data from source to target



        7)  LDS, LES, LEA -- some specialized forms of MOV with side

            effects



    b.  Ordinary one operand instructions.  These can take any of the oper-

        and forms described above.  Usually, the perform the operation and

        leave the result in the stated place:



        1)  INC -- increment contents
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        2)  DEC -- decrement contents



        3)  NEG -- twos complement



        4)  NOT -- ones complement



        5)  PUSH -- value goes on stack (operand location itself unchanged)



        6)  POP -- value taken from stack, replaces current value



    c.  Now you touch on some instructions which do not follow the general

        operand rules but which require the use of certain registers.  The

        important ones are



        1)  The multiply and divide instructions



        2)  The "adjust" instructions which help in performing arithmetic

            on ASCII or packed decimal data



        3)  The shift and rotate instructions.  These have a restriction on

            the second operand:  it must either be the immediate value 1 or

            the contents of the CL register.



        4)  IN and OUT which send or receive data from one of the 1024

            hardware ports.



        5)  CBW and CWD -- convert byte to word or word to doubleword by

            sign extension



    d.  Flow of control instructions.  These deserve study in themselves

        and we will discuss them a little more.  They include



        1)  CALL, RET -- call and return



        2)  INT, IRET -- interrupt and return-from-interrupt



        3)  JMP -- jump or "branch"



        4)  LOOP, LOOPNZ, LOOPZ -- special (and useful) instructions which

            implement a counted loop similar to the 370 BCT instruction



        5)  various conditional jump instructions



    e.  String instructions.  These implement a limited storage-to-storage

        instruction subset and are quite powerful.  All of them have the

        property that



        1)  The source of data is described by the combination DS and SI.



        2)  The destination of data is described by the combination ES and

            DI.



        3)  As part of the operation, the SI and/or DI register(s) is(are)

            incremented or decremented so the operation can be repeated.
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        They include



        1)  CMPSB/CMPSW -- compare byte or word



        2)  LODSB/LODSW -- load byte or word into AL or AX



        3)  STOSB/STOSW -- store byte or word from AL or AX



        4)  MOVSB/MOVSW -- move byte or word



        5)  SCASB/SCASW -- compare byte or word with contents of AL or AX



        6)  REP/REPE/REPNE -- a prefix which can be combined with any of

            the above instructions to make them execute repeatedly across a

            string of data whose length is held in CX.



    f.  Flag instructions: CLI, STI, CLD, STD, CLC, STC.  These can set or

        clear the interrupt (enabled) direction (for string operations) or

        carry flags.



    The addressing summary and the instruction summary given above masks a

    lot of annoying little exceptions.  For example, you can't POP CS, and

    although the R <-- M form of LES is legal, the M <-- R form isn't etc.

    etc.  My advice is



    a.  Go for the general rules



    b.  Don't try to memorize the exceptions



    c.  Rely on common sense and the assembler to teach you about

        exceptions over time.  A lot of the exceptions cover things you

        wouldn't want to do anyway.



5.  A few instructions are rich enough and useful enough to warrent careful

    study.  Here are a few final study guidelines:



    a.  It is well worth the time learning to use the string instruction

        set effectively.  Among the most useful are



                REP MOVSB           ;moves a string

                REP STOSB           ;initializes memory

                REPNE SCASB         ;look up occurance of character in string

                REPE CMPSB          ;compare two strings



    b.  Similarly, if you have never written for a stack machine before,

        you will need to exercise PUSH and POP and get very comfortable

        with them because they are going to be good friends.  If you are

        used to the 370, with lots of general purpose registers, you may

        find yourself feeling cramped at first, with many fewer registers

        and many instructions having register restrictions.  But, you have

        a hidden ally:  you need a register and you don't want to throw

        away what's in it?  Just PUSH it, and when you are done, POP it

        back.  This can lead to abuse.  Never have more than two

        "expedient" PUSHes in effect and never leave something PUSHed

        across a major header comment or for more than 15 instructions or
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        so.  An exception is the saving and restoring of registers at

        entrance to and exit from a subroutine; here, if the subroutine is

        long, you should probably PUSH everything which the caller may need

        saved, whether you will use the register or not, and POP it in

        reverse order at the end.



        Be aware that CALL and INT push return address information on the

        stack and RET and IRET pop it off.  It is a good idea to become

        familiar with the structure of the stack.



    c.  In practice, to invoke system services you will use the INT

        instruction.  It is quite possible to use this instruction effec-

        tively in a cookbook fashion without knowing precisely how it

        works.



    d.  The transfer of control instructions (CALL, RET, JMP) deserve care-

        ful study to avoid confusion.  You will learn that these can be

        classified as follows:



        1)  all three have the capability of being either NEAR (CS register

            unchanged) or FAR (CS register changed)



        2)  JMPs and CALLs can be DIRECT (target is assembled into instruc-

            tion) or INDIRECT (target fetched from memory or register)



        3)  if NEAR and DIRECT, a JMP can be SHORT (less than 128 bytes

            away) or LONG



        In general, the third issue is not worth worrying about.  On a for-

        ward jump which is clearly VERY short, you can tell the assembler

        it is short and save one byte of code:



                   JMP SHORT  CLOSEBY



        On a backward jump, the assembler can figure it out for you.  On a

        forward jump of dubious length, let the assembler default to a LONG

        form; at worst you waste one byte.



        Also leave the assembler to worry about how the target address is

        to be represented, in absolute form or relative form.



    e.  The conditional jump set is rather confusing when studied apart

        from the assembler, but you do need to get a feeling for it.  The

        interactions of the sign, carry, and overflow flags can get your

        mind stuttering pretty fast if you worry about it too much.  What

        is boils down to, though, is



                JZ        means what it says

                JNZ       means what it says

                JG reater this means "if the SIGNED difference is positive"

                JA bove   this means "if the UNSIGNED difference is positive"

                JL ess    this means "if the SIGNED difference is negative"

                JB elow   this means "if the UNSIGNED difference is negative"

                JC arry   assembles the same as JB; it's an aesthetic choice
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        You should understand that all conditional jumps are inherently

        DIRECT, NEAR, and "short"; the "short" part means that they can't

        go more than 128 bytes in either direction.  Again, this is some-

        thing you could easily imagine to be more of a problem than it is.

        I follow this simple approach:



        1)  When taking an abnormal exit from a block of code, I always use

            an unconditional jump.  Who knows how far you are going to end

            up jumping by the time the program is finished.  For example, I

            wouldn't code this:



                   TEST     AL,IDIBIT       ;Is the idiot bit on?

                   JNZ      OYVEY           ;Yes.  Go to general cleanup



            Rather, I would probably code this:



                   TEST     AL,IDIBIT       ;Is the idiot bit on?

                   JZ       NOIDIOCY        ;No.  I am saved.

                   JMP      OYVEY           ;Yes.  What can we say...

              NOIDIOCY:



            The latter, of course, is a jump around a jump.  Some would say

            it is evil, but I submit it is hard to avoid in this language.



        2)  Otherwise, within a block of code, I use conditional jumps

            freely.  If the block eventually grows so long that the assem-

            bler starts complaining that my conditional jumps are too long

            I



            a)  consider reorganizing the block but



            b)  also consider changing some conditional jumps to their

                opposite and use the "jump around a jump" approach as shown

                above.



    Enough about specific instructions!



6.  Finally, in order to use the assembler effectively, you need to know

    the default rules for which segment registers are used to complete

    addresses in which situations.



    a.  CS is used to complete an address which is the target of a NEAR

        DIRECT jump.  On an NEAR INDIRECT jump, DS is used to fetch the

        address from memory but then CS is used to complete the address

        thus fetched.  On FAR jumps, of course, CS is itself altered.  The

        instruction counter is always implicitly pointing in the code seg-

        ment.



    b.  SS is used to complete an address if BP is used in its formation.

        Otherwise, DS is always used to complete a data address.



    c.  On the string instructions, the target is always formed from ES and

        DI.  The source is normally formed from DS and SI.  If there is a

        segment prefix, it overrides the source not the target.
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Learning about DOS

__________________

Learning about DOS

Learning about DOS

Learning about DOS





I think the best way to learn about DOS internals is to read the technical

appendices in the manual.  These are not as complete as we might wish, but

they really aren't bad; I certainly have learned a lot from them.  What you

don't learn from them you might eventually learn via judicious disassembly

of parts of DOS, but that shouldn't really be necessary.



From reading the technical appendices, you learn that interrupts 20H

through 27H are used to communicate with DOS.  Mostly, you will use inter-

rupt 21H, the DOS function manager.



The function manager implements a great many services.  You request the

individual services by means of a function code in the AH register.  For

example, by putting a nine in the AH register and issuing interrupt 21H you

tell DOS to print a message on the console screen.



Usually, but by no means always, the DX register is used to pass data for

the service being requested.  For example, on the print message service

just mentioned, you would put the 16 bit address of the message in the DX

register.  The DS register is also implicitly part of this argument, in

keeping with the universal segmentation rules.



In understanding DOS functions, it is useful to understand some history and

also some of the philosophy of MS-DOS with regard to portability.  General-

ly, you will find, once you read the technical information on DOS and also

the IBM technical reference, you will know more than one way to do almost

anything.  Which is best?  For example, to do asynch adapter I/O, you can

use the DOS calls (pretty incomplete), you can use BIOS, or you can go

directly to the hardware.  The same thing is true for most of the other

primitive I/O (keyboard or screen) although DOS is more likely to give you

added value in these areas.  When it comes to file I/O, DOS itself offers

more than one interface.  For example, there are four calls which read data

from a file.



The way to decide rationally among these alternatives is by understanding

the tradeoffs of functionality versus portability.  Three kinds of porta-

bility need to be considered:  machine portability, operating system porta-

bility (for example, the ability to assemble and run code under CP/M 86)

and DOS version portability (the ability for a program to run under older

versions of DOS>.



Most of the functions originally offered in DOS 1.0 were direct descendents

of CP/M functions; there is even a compatibility interface so that programs

which have been translated instruction for instruction from 8080 assembler

to 8086 assembler might have a reasonable chance of running if they use

only the core CP/M function set.  Among the most generally useful in this

original compatibility set are
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  09   --  print a full message on the screen

  0A   --  get a console input line with full DOS editing

  0F   --  open a file

  10   --  close a file (really needed only when writing)

  11   --  find first file matching a pattern

  12   --  find next file matching a pattern

  13   --  erase a file

  16   --  create a file

  17   --  rename a file

  1A   --  set disk transfer address



The next set provide no function above what you can get with BIOS calls or

more specialized DOS calls.  However, they are preferable to BIOS calls

when portability is an issue.



  00   --  terminate execution

  01   --  read keyboard character

  02   --  write screen character

  03   --  read COM port character

  04   --  write COM port character

  05   --  print a character

  06   --  read keyboard or write screen with no editing



The standard file I/O calls are inferior to the specialized DOS calls but

have the advantage of making the program easier to port to CP/M style sys-

tems.  Thus they are worth mentioning:



  14   --  sequential read from file

  15   --  sequential write to file

  21   --  random read from file

  22   --  random write to file

  23   --  determine file size

  24   --  set random record



In addition to the CP/M compatible services, DOS also offers some special-

ized services which have been available in all releases of DOS.  These

include



  27   --  multi-record random read.

  28   --  multi-record random write.

  29   --  parse filename

  2A-2D -- get and set date and time



All of the calls mentioned above which have anything to do with files make

use of a data area called the "FILE CONTROL BLOCK" (FCB).  The FCB is any-

where from 33 to 37 bytes long depending on how it is used.  You are

responsible for creating an FCB and filling in the first 12 bytes, which

contain a drive code, a file name, and an extension.



When you open the FCB, the system fills in the next 20 bytes, which

includes a logical record length.  The initial lrecl is always 128 bytes,

to achieve CP/M compatibility.  The system also provides other useful

information such as the file size.
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After you have opened the FCB, you can change the logical record length.

If you do this, your program is no longer CP/M compatible, but that doesn't

make it a bad thing to do.  DOS documentation suggests you use a logical

record length of one for maximum flexibility.  This is usually a good

recommendation.



To perform actual I/O to a file, you eventually need to fill in byte 33 or

possibly bytes 34-37 of the FCB.  Here you supply information about the

record you are interested in reading or writing.  For the most part, this

part of the interface is compatible with CP/M.



In general, you do not need to (and should not) modify other parts of the

FCB.



The FCB is pretty well described in appendix E of the DOS manual.



Beginning with DOS 2.0, there is a whole new system of calls for managing

files which don't require that you build an FCB at all.  These calls are

quite incompatible with CP/M and also mean that your program cannot run

under older releases of DOS.  However, these calls are very nice and easy

to use.  They have these characteristics



1.  To open, create, delete, or rename a file, you need only a character

    string representing its name.



2.  The open and create calls return a 16 bit value which is simply placed

    in the BX register on subsequent calls to refer to the file.



3.  There is not a separate call required to specify the data buffer.



4.  Any number of bytes can be transfered on a single call; no data area

    must be manipulated to do this.



The "new" DOS calls also include comprehensive functions to manipulate the

new chained directory structure and to allocate and free memory.







Learning the assembler

______________________

Learning the assembler

Learning the assembler

Learning the assembler





It is my feeling that many people can teach themselves to use the assembler

by reading the MACRO Assembler manual if



1.  You have read and understood a book like Morse and thus have a feeling

    for the instruction set



2.  You know something about DOS services and so can communicate with the

    keyboard and screen and do something marginally useful with files.  In

    the absence of this kind of knowledge, you can't write meaningful prac-

    tice programs and so will not progress.



3.  You have access to some good examples (the ones supplied with the

    assembler are not good, in my opinion.  I will try to supply you with

    some more relevant ones.
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4.  You ignore the things which are most confusing and least useful.  Some

    of the most confusing aspects of the assembler include the facilities

    combining segments.  But, you can avoid using all but the simplest of

    these facilities in many cases, even while writing quite substantial

    applications.



5.  The easiest kind of assembler program to write is a COM program.  They

    might seem harder, at first, then EXE programs because there is an

    extra step involved in creating the executable file, but COM programs

    are structurally very much simpler.



At this point, it is necessary to talk about COM programs and EXE programs.

As you probably know, DOS supports two kinds of executable files.  EXE pro-

grams are much more general, can contain many segments, and are generally

built by compilers and sometimes by the assembler.  If you follow the lead

given by the samples distributed with the assembler, you will end up with

EXE programs.  A COM program, in contrast, always contains just one

segment, and receives control with all four segment registers containing

the same value.  A COM program, thus, executes in a simplified environment,

a 64K address space.  You can go outside this address space simply by tem-

porarily changing one segment register, but you don't have to, and that is

the thing which makes COM programs nice and simple.  Let's look at a very

simple one.



The classic text on writing programs for the C language says that the first

thing you should write is a program which says



      HELLO, WORLD.



when invoked.  What's sauce for C is sauce for assembler, so let's start

with a HELLO program of our own.  My first presentation of this will be

bare bones, not stylistically complete, but just an illustration of what an

assembler program absolutely has to have:



HELLO  SEGMENT                  ;Set up HELLO code and data section

       ASSUME CS:HELLO,DS:HELLO ;Tell assembler about conditions at entry

       ORG  100H                ;A .COM program begins with 100H byte prefix

MAIN:  JMP  BEGIN               ;Control must start here

MSG    DB   'Hello, world.$'    ;But it is generally useful to put data first

BEGIN: MOV  DX,OFFSET MSG       ;Let DX --> message.

       MOV  AH,9                ;Set DOS function code for printing a message

       INT  21H                 ;Invoke DOS

       RET                      ;Return to system

HELLO  ENDS                     ;End of code and data section

        END  MAIN                 ;Terminate assembler and specify entry point





First, let's attend to some obvious points.  The macro assembler uses the

general form



   name    opcode    operands



Unlike the 370 assembler, though, comments are NOT set off from operands by

blanks.  The syntax uses blanks as delimiters within the operand field (see

line 6 of the example) and so all comments must be set off by semi-colons.
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Line comments are frequently set off with a semi-colon in column 1.  I use

this approach for block comments too, although there is a COMMENT statement

which can be used to introduce a block comment.



Being an old 370 type, I like to see assembler code in upper case, although

my comments are mixed case.  Actually, the assembler is quite happy with

mixed case anywhere.



As with any assembler, the core of the opcode set consists of opcodes which

generate machine instructions but there are also opcodes which generate

data and ones which function as instructions to the assembler itself, some-

times called pseudo-ops.  In the example, there are five lines which gener-

ate machine code (JMP, MOV, MOV, INT, RET), one line which generates data

(DB) and five pseudo-ops (SEGMENT, ASSUME, ORG, ENDS, and END).



We will discuss all of them.



Now, about labels.  You will see that some labels in the example end in a

colon and some don't.  This is just a bit confusing at first, but no real

mystery.  If a label is attached to a piece of code (as opposed to data),

then the assembler needs to know what to do when you JMP to or CALL that

label.  By convention, if the label ends in a colon, the assembler will use

the NEAR form of JMP or CALL.  If the label does not end in a colon, it

will use the FAR form.  In practice, you will always use the colon on any

label you are jumping to inside your program because such jumps are always

NEAR; there is no reason to use a FAR jump within a single code section.  I

mention this, though, because leaving off the colon isn't usually trapped

as a syntax error, it will generally cause something more abstruse to go

wrong.



On the other hand, a label attached to a piece of data or a pseudo-op never

ends in a colon.



Machine instructions will generally take zero, one or two operands.  Where

there are two operands, the one which receives the result goes on the left

as in 370 assembler.



I tried to explain this before, now maybe it will be even clearer:  there

are many more 8086 machine opcodes then there are assembler opcodes to rep-

resent them.  For example, there are five kinds of JMP, four kinds of CALL,

two kinds of RET, and at least five kinds of MOV depending on how you count

them.  The macro assembler makes a lot of decisions for you based on the

form taken by the operands or on attributes assigned to symbols elsewhere

in your program.  In the example above, the assembler will generate the

NEAR DIRECT form of JMP because the target label BEGIN labels a piece of

code instead of a piece of data (this makes the JMP DIRECT) and ends in a

colon (this makes the JMP NEAR).  The assembler will generate the immediate

forms of MOV because the form OFFSET MSG refers to immediate data and

because 9 is a constant.  The assembler will generate the NEAR form of RET

because that is the default and you have not told it otherwise.



The DB (define byte) pseudo-op is an easy one:  it is used to put one or

more bytes of data into storage.  There is also a DW (define word)

pseudo-op and a  DD (define doubleword) pseudo-op;  in the PC MACRO assem-

bler, the fact that a label refers to a byte of storage, a word of storage,
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or a doubleword of storage can be very significant in ways which we will

see presently.



About that OFFSET operator, I guess this is the best way to make the point

about how the assembler decides what instruction to assemble:  an analogy

with 370 assembler:



  PLACE    DC   ......

           ...

           LA   R1,PLACE

           L    R1,PLACE



In 370 assembler, the first instruction puts the address of label PLACE in

register 1, the second instruction puts the contents of storage at label

PLACE in register 1.  Notice that two different opcodes are used.  In the

PC assembler, the analogous instructions would be



  PLACE    DW   ......

           ...

           MOV  DX,OFFSET PLACE

           MOV  DX,PLACE



If PLACE is the label of a word of storage, then the second instruction

will be understood as a desire to fetch that data into DX.  If X is a

label, then "OFFSET X" means "the ordinary number which represents X's off-

set from the start of the segment."  And, if the assembler sees an ordinary

number, as opposed to a label, it uses the instruction which is equivalent

to LA.



If PLACE were the label of a DB pseudo-op, instead of a DW, then



           MOV  DX,PLACE



would be illegal.  The assembler worries about length attributes of its

operands.



Next, numbers and constants in general.  The assembler's default radix is

decimal.  You can change this, but I don't recommend it.  If you want to

represent numbers in other forms of notation such as hex or bit, you gener-

ally use a trailing letter.  For example,



           21H

  is hexidecimal 21,

           00010000B

  is the eight bit binary number pictured.



The next elements we should point to are the SEGMENT...ENDS pair and the

END instruction.  Every assembler program has to have these elements.



SEGMENT tells the assembler you are starting a section of contiguous mate-

rial (code and/or data).  The symmetrically named ENDS statement tells the

assembler you are finished with a section of contiguous material.  I wish

they didn't use the word SEGMENT in this context.  To me, a "segment" is a

hardware construct:  it is the 64K of real storage which becomes address-

able by virtue of having a particular value in a segment register.  Now, it
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is true that the "segments" you make with the assembler often correspond to

real hardware "segments" at execution time.  But, if you look at things

like the GROUP and CLASS options supported by the linker, you will discover

that this correspondence is by no means exact.  So, at risk of maybe con-

fusing you even more, I am going to use the more informal term "section" to

refer to the area set off by means of the SEGMENT and ENDS instructions.



The sections delimited by SEGMENT...ENDS pairs are really a lot like CSECTs

and DSECTs in the 370 world.



I strongly recommend that you be selective in your study of the SEGMENT

pseudo-op as described in the manual.  Let me just touch on it here.



  name     SEGMENT

  name     SEGMENT  PUBLIC

  name     SEGMENT  AT  nnn



Basically, you can get away with just the three forms given above.  The

first form is what you use when you are writing a single section of assem-

bler code which will not be combined with other pieces of code at link

time.   The second form says that this assembly only contains part of the

section;  other parts might be assembled separately and combined later by

the linker.



I have found that one can construct reasonably large modular applications

in assembler by simply making every assembly use the same segment name and

declaring the name to be PUBLIC each time.  If you read the assembler and

linker documentation, you will also be bombarded by information about more

complex options such as the GROUP statement and the use of other "combine

types" and "classes."  I don't recommend getting into any of that.  I will

talk more about the linker and modular construction of programs a little

later.  The assembler manual also implies that a STACK segment is required.

This is not really true.  There are numerous ways to assure that you have a

valid stack at execution time.



Of course, if you plan to write applications in assembler which are more

than 64K in size, you will need more than what I have told you; but who is

really going to do that?  Any application that large is likely to be coded

in a higher level language.



The third form of the SEGMENT statement makes the delineated section into

something like a "DSECT;" that is, it doesn't generate any code, it just

describes what is present somewhere already in the computer's memory.

Sometimes the AT value you give is meaningful.  For example, the BIOS work

area is located at location 40 hex.  So, you might see



  BIOSAREA  SEGMENT AT 40H      ;Map BIOS work area

            ORG  BIOSAREA+10H

  EQUIP     DB   ?              ;Location of equipment flags, first byte

  BIOSAREA  ENDS



in a program which was interested in mucking around in the BIOS work area.



At other times, the AT value you give may be arbitrary, as when you are

mapping a repeated control block:
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  PROGPREF SEGMENT   AT 0      ;Really a DSECT mapping the program prefix

           ORG   PROGPREF+6

  MEMSIZE  DW   ?              ;Size of available memory

  PROGPREF ENDS



Really, no matter whether the AT value represents truth or fiction, it is

your responsibility, not the assembler's, to get set up a segment register

so that you can really reach the storage in question.   So, you can't say



         MOV  AL,EQUIP



unless you first say something like



         MOV  AX,BIOSAREA   ;BIOSAREA becomes a symbol with value 40H

         MOV  ES,AX

         ASSUME ES:BIOSAREA



Enough about SEGMENT.  The END statement is simple.  It goes at the end of

every assembly.  When you are assembling a subroutine, you just say



         END



but when you are assembling the main routine of a program you say



        END label



where 'label' is the place where execution is to begin.



Another pseudo-op illustrated in the program is ASSUME.  ASSUME is like the

USING statement in 370 assembler.  However, ASSUME can ONLY refer to seg-

ment registers.  The assembler uses ASSUME information to decide whether to

assemble segment override prefixes and to check that the data you are try-

ing to access is really accessible.  In this case, we can reassure the

assembler that both the CS and DS registers will address the section called

HELLO at execution time.  Actually, the SS and ES registers will too, but

the assembler never needs to make use of this information.



I guess I have explained everything in the program except that ORG

pseudo-op.  ORG means the same thing as it does in many assembly languages.

It tells the assembler to move its location counter to some particular

address.  In this case, we have asked the assembler to start assembling

code hex 100 bytes from the start of the section called HELLO instead of at

the very beginning.  This simply reflects the way COM programs are loaded.

When a COM program is loaded by the system, the system sets up all four

segment registers to address the same 64K of storage.  The first 100 hex

bytes of that storage contains what is called the program prefix; this area

is described in appendix E of the DOS manual.  Your COM program physically

begins after this.  Execution begins with the first physical byte of your

program; that is why the JMP instruction is there.



Wait a minute, you say, why the JMP instruction at all?  Why not put the

data at the end?  Well, in a simple program like this I probably could have

gotten away with that.  However, I have the habit of putting data first and

would encourage you to do the same because of the way the assembler has of

assembling different instructions depending on the nature of the operand.
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Unfortunately, sometimes the different choices of instruction which can

assemble from a single opcode have different lengths.  If the assembler has

already seen the data when it gets to the instructions it has a good chance

of reserving the right number of bytes on the first pass.  If the data is

at the end, the assembler may not have enough information on the first pass

to reserve the right number of bytes for the instruction.  Sometimes the

assembler will complain about this, something like "Forward reference is

illegal" but at other times, it will make some default assumption.  On the

second pass, if the assumption turned out to be wrong, it will report what

is called a "Phase error," a very nasty error to track down.  So get in the

habit of putting data and equated symbols ahead of code.



OK.  Maybe you understand the program now.  Let's walk through the steps

involved in making it into a real COM file.



1.  The file should be created with the name HELLO.ASM (actually the name

    is arbitrary but the extension .ASM is conventional and useful)



2.



      ASM   HELLO,,;



    (this is just one example of invoking the assembler; it uses the small

    assembler ASM, it produces an object file and a listing file with the

    same name as the source file.  I am not going exhaustively into how to

    invoke the assembler, which the manual goes into pretty well.  I guess

    this is the first time I mentioned that there are really two

    assemblers; the small assembler ASM will run in a 64K machine and

    doesn't support macros.  I used to use it all the time; now that I have

    a bigger machine and a lot of macro libraries I use the full function

    assembler MASM.  You get both when you buy the package).



3.  If you issue DIR at this point, you will discover that you have

    acquired HELLO.OBJ (the object code resulting from the assembly) and

    HELLO.LST (a listing file).  I guess I can digress for a second here

    concerning the listing file.  It contains TAB characters.  I have found

    there are two good ways to get it printed and one bad way.  The bad way

    is to use LPT1: as the direct target of the listing file or to try

    copying the LST file to LPT1 without first setting the tabs on the

    printer.  The two good ways are to either



    a.  direct it to the console and activate the printer with CTRL-PRTSC.

        In this case, DOS will expand the tabs for you.



    b.  direct to LPT1: but first send the right escape sequence to LPT1 to

        set the tabs every eight columns.  I have found that on some early

        serial numbers of the IBM PC printer, tabs don't work quite right,

        which forces you to the first option.



4.



          LINK  HELLO;



    (again, there are lots of linker options but this is the simplest.  It

    takes HELLO.OBJ and makes HELLO.EXE).  HELLO.EXE?  I thought we were
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    making a COM program, not an EXE program.  Right.  HELLO.EXE isn't

    really executable; its just that the linker doesn't know about COM pro-

    grams.  That requires another utility.  You don't have this utility if

    you are using DOS 1.0; you have it if you are using DOS 1.1 or DOS 2.0.

    Oh, by the way, the linker will warn you that you have no stack

    segment.  Don't worry about it.



5.



          EXE2BIN  HELLO HELLO.COM



    This is the final step.  It produces the actual program you will exe-

    cute.  Note that you have to spell out HELLO.COM; for a nominally

    rational but actually perverse reason, EXE2BIN uses the default exten-

    sion BIN instead of COM for its output file.  At this point, you might

    want to erase HELLO.EXE; it looks a lot more useful than it is.

    Chances are you won't need to recreate HELLO.COM unless you change the

    source and then you are going to have to redo the whole thing.



6.



          HELLO



    You type hello, that invokes the program, it says



          HELLO YOURSELF!!!



    (oops, what did I do wrong....?)







What about subroutines?

_______________________

What about subroutines?

What about subroutines?

What about subroutines?





I started with a simple COM program because I actually think they are easi-

er to create than subroutines to be called from high level languages, but

maybe its really the latter you are interested in.  Here, I think you

should get comfortable with the assembler FIRST with little exercises like

the one above and also another one which I will finish up with.



Next you are ready to look at the interface information for your particular

language.  You usually find this in some sort of an appendix.  For example,

the BASIC manual has Appendix C on Machine Language Subroutines.  The

PASCAL manual buries the information a little more deeply:  the interface

to a separately compiled routine can be found in the Chapter on Procedures

and Functions, in a subsection called Internal Calling Conventions.



Each language is slightly different, but here are what I think are some

common issues in subroutine construction.



1.  NEAR versus FAR?  Most of the time, your language will probably call

    your assembler routine as a FAR routine.  In this case, you need to

    make sure the assembler will generate the right kind of return.  You do

    this with a PROC...ENDP statement pair.  The PROC statement is probably
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    a good idea for a NEAR routine too even though it is not strictly

    required:



              FAR linkage:        |            NEAR linkage:

                                  |

    ARBITRARY SEGMENT             |  SPECIFIC  SEGMENT  PUBLIC

              PUBLIC THENAME      |            PUBLIC THENAME

              ASSUME CS:ARBITRARY |            ASSUME CS:SPECIFIC,DS:SPECIFIC

    THENAME   PROC FAR            |            ASSUME ES:SPECIFIC,SS:SPECIFIC

              ..... code and data |  THENAME   PROC NEAR

    THENAME   ENDP                |            ..... code and data ....

    ARBITRARY ENDS                |  THENAME   ENDP

              END                 |  SPECIFIC  ENDS

                                  |            END





    With FAR linkage, it doesn't really matter what you call the segment.

    you must declare the name by which you will be called in a PUBLIC pseu-

    do-op and also show that it is a FAR procedure.  Only CS will be ini-

    tialized to your segment when you are called.  Generally, the other

    segment registers will continue to point to the caller's segments.



    With NEAR linkage, you are executing in the same segment as the caller.

    Therefore, you must give the segment a specific name as instructed by

    the language manual.  However, you may be able to count on all segment

    registers pointing to your own segment (sometimes the situation can be

    more complicated but I cannot really go into all of the details).  You

    should be aware that the code you write will not be the only thing in

    the segment and will be physically relocated within the segment by the

    linker.  However, all OFFSET references will be relocated and will be

    correct at execution time.



2.  Parameters passed on the stack.  Usually, high level languages pass

    parameters to subroutines by pushing words onto the stack prior to

    calling you.  What may differ from language to language is the nature

    of what is pushed (OFFSET only or OFFSET and SEGMENT) and the order in

    which it is pushed (left to right, right to left within the CALL state-

    ment).  However, you will need to study the examples to figure out how

    to retrieve the parameters from the stack.  A useful fact to exploit is

    the fact that a reference involving the BP register defaults to a ref-

    erence to the stack segment.  So, the following strategy can work:



      ARGS     STRUC

               DW   3 DUP(?)  ;Saved BP and return address

      ARG3     DW   ?

      ARG2     DW   ?

      ARG1     DW   ?

      ARGS     ENDS

           ...........

               PUSH BP                 ;save BP register

               MOV  BP,SP              ;Use BP to address stack

               MOV   ...,[BP].ARG2     ;retrieve second argument

               (etc.)
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    This example uses something called a structure, which is only available

    in the large assembler; furthermore, it uses it without allocating it,

    which is not a well-documented option.  However, I find the above

    approach generally pleasing.  The STRUC is like a DSECT in that it

    establishes labels as being offset a certain distance from an arbitrary

    point; these labels are then used in the body of code by beginning them

    with a period; the construction ".ARG2" means, basically, " +

    (ARG2-ARGS)."



    What you are doing here is using BP to address the stack, accounting

    for the word where you saved the caller's BP and also for the two words

    which were pushed by the CALL instruction.



3.  How big is the stack?  BASIC only gives you an eight word stack to play

    with.  On the other hand, it doesn't require you to save any registers

    except the segment registers.  Other languages give you a liberal

    stack, which makes things a lot easier.  If you have to create a new

    stack segment for yourself, the easiest thing is to place the stack at

    the end of your program and:



         CLI                      ;suppress interrupts while changing the stack

         MOV  SSAVE,SS            ;save old SS in local storage (old SP

                                  ; already saved in BP)

         MOV  SP,CS               ;switch

         MOV  SS,SP               ;the

         MOV  SP,OFFSET STACKTOP  ;stack

         STI                      ;(maybe)



    Later, you can reverse these steps before returning to the caller.  At

    the end of your program, you place the stack itself:



             DW   128 DUP(?)          ;stack of 128 words (liberal)

    STACKTOP LABEL WORD





4.  Make sure you save and restore those registers required by the caller.



5.  Be sure to get the right kind of addressibility.  In the FAR call exam-

    ple, only CS addresses your segment.  If you are careful with your

    ASSUME statements the assembler will keep track of this fact and gener-

    ate CS prefixes when you make data references; however, you might want

    to do something like



                    MOV AX,CS      ;get current segment address

                    MOV DS,AX      ;To DS

                    ASSUME DS:THISSEG



    Be sure you keep your ASSUMEs in synch with reality.
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Learning about BIOS and the hardware

____________________________________

Learning about BIOS and the hardware

Learning about BIOS and the hardware

Learning about BIOS and the hardware





You can't do everything with DOS calls.  You may need to learn something

about the BIOS and about the hardware itself.  In this, the Technical Ref-

erence is a very good thing to look at.



The first thing you look at in the Technical Reference, unless you are

really determined to master the whole ball of wax, is the BIOS listings

presented in Appendix A. Glory be:  here is the whole 8K of ROM which deals

with low level hardware support layed out with comments and everything.



In fact, if you are just interested in learning what BIOS can do for you,

you just need to read the header comments at the beginning of each section

of the listing.



BIOS services are invoked by means of the INT instruction; the BIOS occu-

pies interrupts 10H through 1FH and also interrupt 5H; actually, of these

seventeen interrupts, five are used for user exit points or data pointers,

leaving twelve actual services.



In most cases, a service deals with a particular hardware interface; for

example, BIOS interrupt 10H deals with the screen.  As with DOS function

calls, many BIOS services can be passed a function code in the AH register

and possible other arguments.



I am not going to summarize the most useful BIOS features here; you will

see some examples in the next sample program we will look at.



The other thing you might want to get into with the Tech reference is the

description of some hardware options, particularly the asynch adapter,

which are not well supported in the BIOS.  The writeup on the asynch adapt-

er is pretty complete.



Actually, the Tech reference itself is pretty complete and very nice as far

as it goes.  One thing which is missing from the Tech reference is informa-

tion on the programmable peripheral chips on the system board.  These

include



      the 8259 interrupt controller

      the 8253 timer

      the 8237 DMA controller and

      the 8255 peripheral interface



To make your library absolutely complete, you should order the INTEL data

sheets for these beasts.



I should say, though, that the only I ever found I needed to know about was

the interrupt controller.  If you happen to have the 8086 Family User's

Manual, the big book put out by INTEL, which is one of the things people

sometimes buy to learn about 8086 architecture, there is an appendix there

which gives an adequate description of the 8259.
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A final example

_______________

A final example

A final example

A final example





I leave you with a more substantial example of code which illustrates some

good elementary techniques; I won't claim its style is perfect, but I think

it is adequate.  I think this is a much more useful example than what you

will get with the assembler:



          PAGE 61,132

          TITLE SETSCRN -- Establish correct monitor use at boot time

;

;         This program is a variation on many which toggle the equipment flags

;         to support the use of either video option (monochrome or color).

;         The thing about this one is it prompts the user in such a way that he

;         can select the use of the monitor he is currently looking at (or which

;         is currently connected or turned on) without really having to know

;         which is which.  SETSCRN is a good program to put first in an

;         AUTOEXEC.BAT file.

;

;         This program is highly dependent on the hardware and BIOS of the IBMPC

;         and is hardly portable, except to very exact clones.  For this reason,

;         BIOS calls are used in lieu of DOS function calls where both provide

;         equal function.

;





OK.  That's the first page of the program.  Notice the PAGE statement,

which you can use to tell the assembler how to format the listing.  You

give it lines per page and characters per line.  I have mine setup to print

on the host lineprinter; I routinely upload my listings at 9600 baud and

print them on the host; it is faster than using the PC printer.



There is also a TITLE statement.  This simply provides a nice title for

each page of your listing.  Now for the second page:



          SUBTTL -- Provide .COM type environment and Data

          PAGE

;

;         First, describe the one BIOS byte we are interested in

;

BIOSDATA  SEGMENT   AT 40H    ;Describe where BIOS keeps his data

          ORG       10H       ;Skip parts we are not interested in

EQUIP     DB        ?         ;Equipment flag location

MONO      EQU       00110000B ;These bits on if monochrome

COLOR     EQU       11101111B ;Mask to make BIOS think of the color board

BIOSDATA  ENDS                ;End of interesting part

;

;         Next, describe some values for interrupts and functions

;

DOS       EQU       21H       ;DOS Function Handler INT code

PRTMSG    EQU       09H       ;Function code to print a message

KBD       EQU       16H       ;BIOS keyboard services INT code

GETKEY    EQU       00H       ;Function code to read a character

SCREEN    EQU       10H       ;BIOS Screen services INT code

MONOINIT  EQU       02H       ;Value to initialize monochrome screen
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;COLORINIT EQU       03H       ;Value to initialize color screen (80x25)

COLORINIT EQU      01H       ;Value to initialize color screen (40X25)

;

;         Now, describe our own segment

;

SETSCRN   SEGMENT             ;Set operating segment for CODE and DATA

;

          ASSUME CS:SETSCRN,DS:SETSCRN,ES:SETSCRN,SS:SETSCRN    ;All segments

;

          ORG       100H      ;Begin assembly at standard .COM offset

;

MAIN      PROC      NEAR      ;COM files use NEAR linkage

          JMP       BEGIN     ;And, it is helpful to put the data first, but

;                             ;then you must branch around it.

;

;         Data used in SETSCRN

;

CHANGELOC   DD      EQUIP     ;Location of the EQUIP, recorded as far pointer

MONOPROMPT  DB      'Please press the plus ( + ) key.$'    ;User sees on mono

COLORPROMPT DB      'Please press the minus ( - ) key.$'   ;User sees on color





Several things are illustrated on this page.  First, in addition to titles,

the assembler supports subtitles:  hence the SUBTTL pseudo-op.  Second, the

PAGE pseudo-op can be used to go to a new page in the listing.  You see an

example here of the DSECT-style segment in the "SEGMENT AT 40H".  Here, our

our interest is in correctly describing the location of some data in the

BIOS work area which really is located at segment 40H.



You will also see illustrated the EQU instruction, which just gives a sym-

bolic name to a number.  I don't make a fetish of giving a name to every

single number in a program.  I do feel strongly, though, that interrupts

and function codes, where the number is arbitrary and the function being

performed is the thing of interest, should always be given symbolic names.



One last new element in this section is the define doubleword (DD) instruc-

tion.  A doubleword constant can refer, as in this case, to a location in

another segment.  The assembler will be happy to use information at its

disposal to properly assemble it.  In this case, the assembler knows that

EQUIP is offset 10 in the segment BIOSDATA which is at 40H.



          SUBTTL -- Perform function

          PAGE

BEGIN:    CALL      MONOON                  ;Turn on mono display

          MOV       DX,OFFSET MONOPROMPT          ;GET MONO PROMPT

          MOV       AH,PRTMSG                     ;ISSUE

          INT       DOS                           ;IT

          CALL      COLORON                 ;Turn on color display

          MOV       DX,OFFSET COLORPROMPT         ;GET COLOR PROMPT

          MOV       AH,PRTMSG                     ;ISSUE

          INT       DOS                           ;IT

          MOV       AH,GETKEY               ;Obtain user response

          INT       KBD

          CMP       AL,'+'                  ;Does he want MONO?

          JNZ       NOMONO
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          CALL      MONOON                  ;yes.  give it to him

NOMONO:   RET

MAIN      ENDP





The main code section makes use of subroutines to keep the basic flow sim-

ple.  About all that's new to you in this section is the use of the BIOS

interrupt KBD to read a character from the keyboard.



Now for the subroutines, MONOON and COLORON:



          SUBTTL -- Routines to turn monitors on

          PAGE

MONOON    PROC      NEAR                ;Turn mono on

          LES       DI,CHANGELOC        ;Get location to change

          ASSUME    ES:BIOSDATA         ;TELL ASSEMBLER ABOUT CHANGE TO ES

          OR        EQUIP,MONO

          MOV       AX,MONOINIT         ;Get screen initialization value

          INT       SCREEN              ;Initialize screen

          RET

MONOON    ENDP

COLORON   PROC      NEAR                ;Turn color on

          LES       DI,CHANGELOC        ;Get location to change

          ASSUME    ES:BIOSDATA         ;TELL ASSEMBLER ABOUT CHANGE TO ES

          AND       EQUIP,COLOR

          MOV       AX,COLORINIT        ;Get screen initialization value

          INT       SCREEN              ;Initialize screen

          RET

COLORON   ENDP

SETSCRN   ENDS                          ;End of segment

          END       MAIN                ;End of assembly; execution at MAIN





The instructions LES and LDS are useful ones for dealing with doubleword

addresses.  The offset is loaded into the operand register and the segment

into ES (for LES) or DS (for LDS).  By telling the assembler, with an

ASSUME, that ES now addresses the BIOSDATA segment, it is able to correctly

assemble the OR and AND instructions which refer to the EQUIP byte.  An ES

segment prefix is added.



To understand the action here, you simply need to know that flags in that

particular byte control how the BIOS screen service initializes the adapt-

ers.  BIOS will only work with one adapter at a time; by setting the equip-

ment flags to show one or the other as installed and calling BIOS screen

initialization, we achieve the desired effect.



The rest is up to you.
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