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Assenbl y Language Progranm ng Standard
For 680X0 Processors

1.0 | NTRODUCTI ON

Thi s docunent defines a codi ng standard which you shoul d
foll ow when witing assenbly | anguage prograns. You wll get
several benefits by using this standard:

a) Your code will be well docunented,;
b) It will be easier to find bugs;
c) Code reused on subsequent assignments will be nmore uniform

Consi stency in coding and docunentation are particularly
i nportant when you are part of a project team |If you follow the
sanme coding practices as the other nenbers of the team they wll
find it nmuch easier to read, understand, and use your code. The
sof tware produced by the nenbers of the teamw || be easier to
i ntegrate together. Producing consistent code neans follow ng
t he sane coding style, adopting the same nam ng conventions, and
foll ow ng uniform docunentati on practices.

Anot her inportant reason for adopting a consistent coding
style is software mai ntenance. |If a programis to be maintained
over a period of tinme, it is inportant that you follow a
consi stent style when nmaki ng changes and enhancenents. O herw se
the programw || soon becone difficult to read, understand, and
nodi fy.

2.0 SUBRCQUTI NE HEADERS

Each program and subrouti ne nust have a header which
describes what it does, identifies its [imtations, and lists its
i nput and out put paraneters. The header shoul d contain enough
information to allow a progranmer to use the subroutine wthout
having to read the code itself.

An outline of the header format and the information it
shoul d contain is given on the next page.



Headers For Assenbly Language Progranm ng

One program header is required for each assignment. The header will contain:

/****************************************************************

FI LENAMNE:

STUDENT NAME ( AUTHOR) :
STUDENT NUMBER:

STUDENT E- MAI L ADDRESS:
LAB SECTI ON:

ASS| GNVENT NUVBER AND NAMNE:
PROFESSOR S NAME:

PURPOSE: be brief but conplete

****************************************************************/

A subroutine header must be included for each subroutine. The header will contain:

/****************************************************************

H STORY
Date of creation of the routine and the nane of the author.
For code that undergoes several officially rel eased
revisions, this section also contains the date of the
revision, the author of the revision, and a short
description of each revision.
FUNCTI ON
Nane of the routine and a concise 1 or 2 line description of
what it does. Any constraints (limtations of the algorithm
used or restrictions on the use of the routine) nust be
not ed.
DESCRI PTI ON
A pseudocode version of the routine consisting of a H GH
LEVEL, structured, English |anguage description. “Hi gh
| evel ” neans that a |ine of pseudocode m ght represent on
average 3 to 5 lines of code. “H gh level” neans that the
processor’s registers are NOT normally nentioned in the
code. “Hi gh level” nmeans that you EXPLAI N what the code is
doing rather than wite code-like statenents. For exanple,
i n pseudocode you do NOT write:
FOR Colum = 1 to 80:
Do sonet hi ng.
ENDFOR
You DO write:
FOR each columm on the screen:
Do sonet hi ng.
ENDFOR



Use structured constructs (IF...ELSE... END F, FOR ..ENDFOR,
VWHI LE. .. ENDWHI LE, etc.)to describe | oops and conditional
statenents. The keywords used in these constructs (WH LE,
ELSEI F, ENDFOR, etc.)nust be entirely in upper case.

For every construct, there nust be a keyword at the
beginning (eg: IF) and another at the end (eg: END F).
Statements within the structured construct should be
i ndented by 3 spaces. Using less than 3 does not delimt
the construct clearly enough. Using nore than 3 noves
nested constructs too fast to the right of the page.

| NPUTS
Alist of the inputs required by the routine. This includes
paranmeters, passed in registers or on the stack, AND
vari ables stored in nenory. For each input, you nust
specify the register or variable name AND provide a short
description of what the input represents. It is NOT
sufficient just to list the registers containing inputs.

QUTPUTS
A list of all the outputs produced by the routine. This
i ncludes registers, variables stored in the nmenory, and
flags or condition codes. For each output, identify the
source (the register, variable or flag) AND include a short
description of what it represents.

EXTERNAL | NPUTS
Alist of all inputs received fromthe keyboard or a file.
Descri be each external input.

EXTERNAL OUTPUTS
Alist of all outputs witten to the screen or a file.
Descri be each external output.

REG STERS DESTROYED
A list of the general purpose registers destroyed by the
routi ne AND by any subroutines it calls.

****************************************************************/

3.0 NAM NG CONVENTI ONS

One of the keys to witing code that is easily read and
understood is to choose neani ngful nanes for vari abl es,
subroutines, and synbols or constants. The follow ng rules
shoul d help you do this. Note that you should follow the sanme
rul es whether you wite in assenbler or a high |evel |anguage
such as C++ or PASCAL.

1. Choose variable and synbol nanes that clearly identify what
the variable or synbol represents. Simlarly, choose
subroutine nanmes that describe what the subroutine does.

2. Use NOUNS for variable and synbol nanes. Use VERBS for
subrouti ne nanes.



3.

4.0

In general, do not abbreviate nanmes unl ess the abbreviation
is famliar to nost programmers. For exanple, use
“MenuTitle” rather than “MTtl”. However you coul d use
“ctr” for “counter”, “MenuPtr” for “MenuPointer”, etc.
Choose neani ngful nanes that are not excessively |ong since
t hey coul d becone a typing burden, and can neke the code
difficult to read.

Begin names with a letter. The only exception is a nane
whi ch for codi ng reasons nust begin with an underscore.

Use | ower case with the possible exception of the first

| etter of each word for the name of variables, |abels, and
subroutines. Were a nane consists of several words,

hi ghl i ght the begi nning of each word. This will make the
nane easier to read. You can do this in one of two ways:

a) Capitalize the first letter of each word (eg: MenuPtr);
b) Separate each word with an underscore (eg: nenu_ptr.).

The first nethod is better because it mnimzes the | ength
of the nane.

Use upper case for ALL the letters in the nane of macros and
constants or synbols (typically defined using the . MACRO =,
and . SET directives in assenbler and the #define statenent
in C++). Separate individual words in the nane with an
underscore. For exanple:

FALSE = 0

ESCAPE = 27 | ASCI| escape characters
MAX_ COLUWN = 80 | Max no of col unms on screen
DATA_RATE = 9600 | Data transm ssion rate

Choose MEANI NGFUL synbol names. I T is USELESS to wite:
El GHT = 8

The nane EI GHT defeats the purpose of representing a nunber
by a nane to indicate what the nunber is used for. Here is
an exanpl e of a synbol nane that describes what the nunber 8
means in sone context:

BI TS_PER BYTE = 8
CODI NG STYLE
Make your subroutines short. On average, you should have no

nore than 50 executabl e statenents per subroutine and
definitely no nore than 100.



Never put nore than 80 characters on a line. Every line
shoul d be fully visible on a standard vi deo di splay term nal
Aline in a listing should have no nore than 132 characters
so that it can be printed on one line on a 132-col umm
printer.

Define synbols at the beginning of a file. Better yet, put
the synbol definitions, especially those used in nore than
one file, in a separate I NCLUDE file.

Declare variables in a separate data area at the begi nning
of a file after synbol definitions but before any code.
This puts the data for the subroutines in one spot and

m ni m zes forward references.

Don’t use nunbers (with the possible exception of 0 and 1)
in the body of your code. Define a synbol for each nunber
and use the synbol in the code.

Make the assenbler do any arithnetic at assenbly tine rather
than doing it yourself especially when it makes the code
easier to understand. For exanple:

MAX CHAR ON SCREEN = 80* 25 | No of char on the screen
The definition above is nmuch better than:
MAX CHAR ON SCREEN = 2000 | No of char on the screen

There are two reasons for this. First, the assenbler is
much less likely to nake arithmetic errors than you are.
Second, the first statenent inmediately tells the reader
exactly what size of display the programis witten for.
Its 80 colums, not 132. Its 25 rows, not 24, 43 or 50.

Use | ower case for processor instructions and registers.
Use upper case for assenbler directives and operators. For
exanpl e:

Val ue: . LONG 0x12345678 | Vari abl e decl aration
DI SPLACE = 0x24 | Symbol decl aration

move.w  dl, (DI SPLACE, al, d2.w)
add. | d4, (Val ue)

Put a comment above each “bl ock” of code in a subroutine
that carries out a specific task. The comment should
expl ain what the bl ock of code does. Use proper English,
and format the coment as follows:

| This comment explains the block of code that follows.



10.

11.

12.

13.

An in-line comrent is used to explain what sonme instruction
is doing or to explain the purpose of a variable or synbol
that is being declared. As the name inplies, an in-line
comment appears on the sane line as the instruction or

decl aration. Because of the Iimted space, you can nake
in-line coments terse.

Use a comment to explain the purpose of EVERY variable you
use i n your program when you declare it. The comment should
ei ther precede the declaration or be in-line. Here are
exanpl es:

| Pronpt asking user to type in the second nunber

I
Pronpt : . ASCl Z “Enter the next nunber:”

Avoi d over-comrenti ng and redundant or USELESS comrents. In
t he exanples below, the in-line comments are USELESS because
they provide NO MORE information than the instruction
itsel f:

novem 1 dl,-(a7) |Put dl register on stack
adda. w d4, al | Add d4 to al

For instructions that can operate on bytes, words, or |ong
wor ds, always specify the size extension (.b, .w, or .1).
You always indicate explicitly what you want to do, and the
reader never has any doubt about the intended size of the
oper ands.

The branch instructions (Bcc and BSR) for 16-bit nenbers of
the 680x0 fam |y (68007, 68000, 68010, etc.)support 8-bit
and 16-bit displacenents. To explicitly specify the size of
t he di splacenent, Mdtorola used .s for short (8-bit)and .1
for “long” (16-bit). The 32-bit nenbers of the 680x0 famly
support branches with 8-, 16-, and 32-bit displacenents. To
accommodate 32-bit replacenents, Mditorola revised the
assenbler syntax to .b (8-bit), .w (16-bit), and .1 (32-
bit). There is usually an assenbler directive (NOOLD for

t he Avocet assenbler) to distinguish between the two

opti ons.

I f the assenbl er supports it, use the new style in
preference to the old when you want to specify the size of
the di splacenent explicitly. Note that you don’'t have to
specify the size. For backward references, the assenbler
w Il calculate the size and reserve enough bytes for it.

For forward references, the assenbler will typically reserve
a word for the displacenent.



14. |If the assenbler supports it, use the new or 32-bit style of
speci fying nmenory addresses rather than the old or 16-bit
style. Exanples of both styles are given bel ow

nove. 1 Ox12(al,d4 .w), 0x1234(a3) |Ad style
nove. 1 (0x12,al,d4.w), (0x1234,a3)| New style

In the new style, all conponents of the addressing node are
w thin parentheses. The conponents are separated from each
ot her with comas.

5.0 EXAMPLE

/****************************************************************

H STORY
11 Jun 91 Witten by Leopol d Beaudet.
20 May 02 Modified (comrents & directives) for gnu gas
conpatibility by Shawn MBri de
FUNCTI ON
Print Msg
Sends a null-term nated string whose address is in a0 to the
out put port.
DESCRI PTI ON
VWHI LE t he next character of the string NE O:
Transmt the next character of the string.
ENDVHI LE
| NPUTS
ao. | Pointer to Null-term nated string.
QUTPUTS
None.
EXTERNAL | NPUTS
none.
EXTERNAL OUTPUTS
String which a0.l points to wll be displayed on screen.
REQ STERS DESTROYED
None.

****************************************************************/

Print Msg: novem | a0/ do, - (a7)
PrnD1: nove. b (a0) +, dO

beq. s P02 | Nul | term nator found

bsr Consol eQut

bra.s P01 | More bytes left in nessage
PnD2: novem | (a7) +, a0/ do

rts



