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For assembly project... EmbeddedCrait

crafting of intelligent systems

 Make a new project of asm type

 Assembly source file .s51

o Select appropriate microcontroller derivative

« Change the general options for assembly project
Do notinclude CLIB or DLIB libraries

« Change the program entry option in linker option tab
e Generation of list file and map files (optional)



Using Assembly Lanquage Embﬂegide‘gCIj{aft

Create Mew Project

Toal chain: | 8051 |

Froject templates:

¢ Emply project -
= asm
-- C++

Project > Create New Project -

Select asm D: o =l
EECTIpon:

OK Emphy pure azzembler project.

And save the project file

)4 Cancel




Asm project: option settli

Nngs

EmbeddedCrait

crafting of intelligent systems

Project general options > Target Tab > Select microcontroller directive

Options for node “tryasm™

y default no derivative is selected

To Select Derivati"e/
Click here

Cateqony:

General Options

Azzembler

Cuztom Build

Build Achions

Link.er

Debugger
Third-Party Ciriver

Chipzon
| covme

Analog Devices
Silabz
Sirnulatar

eative information
Drenative: rivative selected J
CPU core: —EH - 'i
| =

T arget | Data F'n:uinterl Arithmetic Uit | Code Eankl Elutputl Library C 4 I 'I

Code maodel * Do not use extended stack
[Near I ¢ Euendedstock o [e002000
Data model Calling convention

ISmaII j IID.-“-‘-.T.-‘-‘-. stack. reentrant j

% Fbd memany
" ROM mapped as data
" CODE memany

Mumber of wirtual registers: IE vI |7

Location for constants and strings—‘

Ok

Cancel




Asm project: select directive EmbeddedCraft

crafting of intelligent systems

= X
Suppose AT89S51 :
TE7C5112
TB9C5115
=| AT3ILP4052 =| AT3953252 =| TEaCs1z21
=| aT89L551 =| AT5958253 =| TROCS1ACE
=| aTEaLssz =] Tancs112 TE9C51CC01
=| aT39L553 =| TE3C5101 =| TEaC51CC02
| ] ;
. . = i e I.-‘\TE_C!C:I:'I —) Rpen
CIICk Open by Mebwork P, : —
Files of type: Iderivative description file [%.i51) j Cancel

] | Cancel




Asm project: derivative selected EmbeddedCraft

crafting of intelligent systems

il Options for node “tryasm™
I

Categaory:
General Options
C/C++ Compiler Target | Data Painter | Arithmetic: Unit | Code Bark | Output | Library €4 | » |
Azzembler S .
Custorn Buid Derivative information
uztarm Bui
Build Actions Derivative: & TE9551 J
Linker -
CPU g Plain -
Drebugger Fars I J
Third-Party Driver
Chipcan d Code madel * Do not use extended stack
ROM-Manitar INEE" j = Extended|stack at: IDHDDEDDD
Analog Devi
Sirl-l.:bzg =ik Data model Calling convention
Simulator ISmaII j I [DATA, stack reentrart j
i Location for conztants and strings

g ; : ' R&M memar
Mumber of wirtual registers: I vI L4
8 " ROM mapped az data

" CODE memary

ak. Cancel




Asm Project: Not to include library EmbeddedCraft

crafting of intelligent systems

Options for node “tryasm™

Cateqon:

General Optiohz
CAC++ Compiler Code Bank | Output  Library Configuration | Library options | Stack/He <]

Agzembler . o
Cuztam Build Library: Dezcription:

Build Actions I Mone j Do not link. with & rustine libran.

. Link.er
It IS None Drebugger

. Third-Party Diriver
by default in Chipeon

asm project temp|ates ROM-Maritar Library file:

Analog Devices |
Silabs
Sirulatar

Eorfiguration file:

e

ak. Cancel




Asm Project: program entry option 1

EmbeddedCrait

crafting of intelligent systems

Default Setting —

Options for node "asmled™

Categary:

General Options
C/C++ Compiler
Azzembler
Cugtorn Build
Build Actions

Debuager

Third-Party Drriver

i~

Wﬂ

I:Iutputl Extra Dutputl ﬂdefinel Diagnostics | List

Linker command file

Factory Settings

Cianfig |F'r-:u:e 4 I hI

[ Owverride default

|$T QOLEIT_DIR $#hconfighlnk Sl ew. xcl

N

[ Owenide default program entry

ROk-kdonitor
Analog Devices
Silabs

Sirnulator

B I_pr-:ugram_start
" Defined by application
Search paths [one per ling)

FTOOLEIT_DIRESLIB

— Faw binary image

-
L

File: Symbal;

Segment:  Align:

I

ok

Caricel




Asm Project: program entry option 2 EmbeddedCraft

crafting of intelligent systems

Options for node “asmled™

Cateqany: Factamy Settings
General Options
C/C++ Compiler Clutput I Extra Output I fdefine I Diagnostics | List Config | Proce 4 | r |
Azzembler . Linker command file
g“i&':":' Ef'-"l'j [ Owerride default
[$TOOLKIT_DIR$\config\InkE1 2w, ucl J
A=)
Debugger
H Third-Party Drriver
Change settl ng \ Lhipcon ¥ Overide default program entry
jtor i Enty label I_prn:ngram_start
Analog Devices [T (* Defined by application
Silabs Search paths [one per line]
Simulator $TOOLKIT_DIRSALIEY -
— Raw binam image
File: Symbal:  Segment;  Align;

] Cancel




Asm Project: Include header files EmbeddedCraft

crafting of intelligent systems

asmled

1 Ardinclude <ioff5l ke —
2 51i0ATE9CEZ. 0 —
Jsbitdef.h /¥ to dccess bits of S5FREs

a5 HAME l main
& PUBLT main
7 DR 0000k
dmain clr Fl1.0

a acall delay
10 seth F1.0

11 acall delay
12 ajmp main

13 delay movr rl,#200
14 looprl mov rZ2,#200
15 looprsd dInz rZ,looprd

1la dinz rl,looprl
17 ret
15 EHD main

e |L|J

10



Asm Project: Build program EmbeddedCraft

crafting of intelligent systems

{ /7 IAR Embedded Workbench IDE

. File Edit “iew Project  Simulator  Tools  wWindow  Help

: : : D@ & s 2R o FS S = [
Right click project Workspace « ot |

> Rebuild All |Debug [

1 Se#ginclude <iof08

Files | & | BR, 5 Z $i0AT39C52.h
. Jghitdef.h /. to access b
SR asmiqppmineniam—— v |
Cptions., ., i 4
& @ asm - HRME  main
B0u  Make L6 PUBLIC nain
Compie | 7 ORG 0000k
Rebuild All | ! Swmain  clr Pl.0
lean g q acall delay
=t Buld Coo10 geth PL.0
2 Lo acall delay
Add Files.. . ' 12 ajmy main
Add Group... 0 13 delay mow rl, #200
E 14 looprl mov x2,#200
Remave ! 15looprz djnz rZ,looprz
L1 a3 1,1 1
Source Code Conkral  k 0 e ri:z e
File Properties. ., ' 13 EHD» main
Sel a5 ackive :
Owerview  zemled Iseries I tr_l,lasml “:Illl |“|
x .
| kessages File

Changed settings forces afull rebuild..
I Febuilding configuration: asmled - Debug

11



Asm Project: Output file EmbeddedCrait

crafting of intelligent systems

27 1AR Embedded Workbench IDE

File Edit “iew Project Simulakor  Tools  Window  He

NeHdd & BR[|

Waorkspace el
IDEI::ug j
Files BES
=] ElSﬂ'llEd -Debug™ v
& asmled.sh1
L= 03 Output
Falasmiled.d51

Owerview  azmled I zeMes I tr_l,lasml

12



Output Formats EmbeddedCrait

crafting of intelligent systems

: Output | Extra Output | #define | Diagnostics | List Canfig P'ru:n:eﬂ
IAR Xlinker generate 30 O/P formats | | | | | |

- UBROF (lIAR proprietary)

] — Dutput file
- Pentica [ Overide default Secondary output file:
- Intel Standard (H EX) Iasmled.aE'I [Mone for the selected format)
- Motorola etc Format

™ Debug information for C-5P%
¥ with runtime contrel modules
W ith A0 emulation modules
™ | Buffered terminal output
[T Allow E-5Fv-specific extra output file
& Other

Output format: | intel-extended

k|4

Format variant; [
intel-standard

. rillenium
todule-local symbals: F otorola g
motorala-z19
motorala-s28
motorala-s37
mpdsz
mpdz-code bl

13



Output Formats: Generation of Hex file Embeddedcraﬂ

crafting of intelligent systems

. . i Options for node “asmled™ x|
Project options |

g LI " ke r Categon: _

>0 utp ut Factary Settings

General Options

> Formats C/C++ Compiler Output I Extra Output I Hdefine I Dliagnnstics | Lizt | Canfig | Proce_ 4 | * |
Agzzembler
Cugtomn Build .
Build Actions - Output file~ .
[~ Ovenide default Secandary outpuk file:
Debugaer IaSmIed.aE'I [Mone for the selected format)
E:?rd-F’arty Chriver  Fomat
Fil::ilc-i“lnunitar ™ Debug information for C-5F

¥ with runtime cantral modules
¥ with /0 emulation modules
I Buftered terminal output

\ [T &llow CSF-specific extra output file
* Other

Sirnulatar

Cutput farmat; Iintel-extended

Format variant; INDHE

Module-lozal symbols: Ilnclude all

Led Led Lo

0k Cancel

14



Output Formats: Generation of Hex file EmbeddedCraft

crafting of intelligent systems

Change default nam

Options for node “series™

to .hex name

x|

Category: Factory Settings |

General Dptions

C/C++ Compiler Clutpet | Extra Outp I ﬂdefinel Diagnnsticsl Lizt I Ennfigl Proce 4 I ’I
Agzembler
Cuztomn Build :
Build Actions L il
v Dvernfdefault Secondany output file:

Diebugger Iseries.he:-: [Mone for the zelected format)
Th?n:l-F"art_I,I Drriver ~ Format

Chipean . " Debug information for C-5FY

HDM-MDmtgr ¥ with runtime control modules

.-’-'-._naln:ng Devices ¥ | with /00 emulation modules

g::':zlzmr ™| Butfered terminal autput

[T dllow C-5FY -zpecific extra output file
& Other

Cutput farmat; Iintel-e:-:tended

Farmat wariant; I Mone

Led Lefle

Module-local symbiols: IInu:qu:Ie all

| )4 I Cancel |

15



Output Formats: Generation of Hex file

Rebuild the project
check the hex file at output

EmbeddedCrait

crafting of intelligent systems

1R Embedded Workbench IDE

File Edit Wew Project Simulator Tools  Window Help

il

D@ &4 2Rl

IDel:uug j

Files || b |
@ series - Debug* [v | |
[&] tutar.c

& utilities.c

L= 0w
QD sermsne

bukor |

Qweriew | genasm  seres |tr_|,|E|S 4 | pl

lfol 1

1 rf:é:i-fi-i—i—:éi—ii—i:i—:i—f:ﬁ-i

= %
3 # IAR EMEEDDED W
4 * ¢ tutoriazl. Ir
_5 *

6 * Copyright 2003
':,' *

8 # gRevision: 1.4
9 *

_'|_|:| FEELFLELLLLLXLLE
11

12 #include Mutilici
13

1dint call_count;
15

1la 7%

17 Increase the
15 #~

19 woid next_counter
20 f

Z1 call_count += 1
Z2 1

23

24 7+

25 Increzse the
26 Get and print

4|

16



Output Formats: Generation of

Here is setting for extra o/p ——

Enable extra output file

By default it is disable

Options for node “series™

EmbeddedCrait

crafting of intelligent systems

X

Categony:

\

General Options
C/C++ Compiler
]

Build Actions

Debugger
Third-Party Diriver
Chipzon
R Ok -t onitor
Analog Devices

T
Simulator

Ouitput | Extra Dutputl ﬂdefinel Diagnn:nstin::sl Lizt I En:nnfigl Proce 4 | *l

Factom Settings |

— Clutput file
[ Ovenide default Secondary output file:
Iseries.d51 [Mane far the zelected format)
— Farmat

= Debug information for C-5PY
¥ Wwith runtime control modules
v with 1/0 emulation modules
[T Buffered terminal output

[ Allow C-5P-specific extra output file

" Other

[ZLtput farmat; Iintel-e:-ctended

Farmat wariant: I M one

hodule-lozal symbols: IInu:qu:Ie all

L L L

o]

Cancel |
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Output Formats: Gen_eration of Embeddedcraﬂ

crafting of intelligent systems

i Options for node "series™

Categony: Factary Settings

General Dptions

C/C++ Compiler Output  Extra Output | ﬂdefinel Diagnustic&l List | I:-:nnfigl Proce 4 I "l
Azzembler

Custom Build enerate extra autput file Change

o
Build Actions ~ Dutput file — 1 default name
F Owveride defau'/
Debugoer -
.h

Third-Party Driver ISE”E& =

Chipzan . — Format e \\

ROk -k onitar N

tnalog Devices tput Format: Iintel-e:-:tended j N

g::z;tm rmak wariant: INune j ’)

ak. Cancel

18



Output Formats: Generation of both

Rebuild the project

Debug file
Hex file

37 1AR Embedded Workbench IDE
File Edit “iew Project Simulabor  Tools

EmbeddedCrait

crafting of intelligent systems

Wiindow  Help

Yy Ee ®d

D & ) R o

tutor  series.hex |

[

Files B

B @lseries - Debug* v
[&] tutar.c
@ utilities ¢
3 Output
& =eties.dsl
> Eilzcrics hex

Overview | genasm  series |tr_l,las A

2

W00 -1 R L)

10
11
1z
13
14
15
la
17
15
19
20
21
22
23
24
25

L2
R

ltDEDDDDD4DDDDFA

:1000000002004EQ00000080FEL20057B200030200FE
:1000100045E479217516E500025004F709DSFCO0EA
10002000000 148828RE39002567801790158015E421
100030009 534A38CE 24D G 35A820B0 3F0ASARGZARE32S
:100040005C528DE5DEESDOETLIZ01521 20003750052
: 10005000007 581C0020005790122000022C3E498E3
:10006000FEE499F212009ES026C3E49AFARAOEFELY
:10007000ESZ0EVESLZ009EE495FSE4AS0F222C5E444d
1000800095 FSE4AS9F9 1 Z2009EE4S5FEE499FOC3EL20
1000900094 FARASEFEZ ZEEZ0EY CFESZ0EYEOESOOES
:1000400010BEOO0SESSAFOS4FSALFOZZEAFECEFA4S
:1000E000Z2EEYOZ2TE10C833C5C9533C95335007C34]
:1000C0009AC3DEFZ5006945001 ZADEEACS33FACEEF
:10000000Ce33FACoFAZZYSFO0OSE4CE33C8C0953C972
:1000E00035C90ACO9ES004C02AC 9 SED SFOECFECSSY
:1000F00035F4C8E4CoFAZ 2D 055D 05 ZCECOEOEFCOSE
:10010000E0COZ07805Ee05CO0EODEFAEAY3CODOYAEE
:100110000% ZFDOD0FSD0EOFGe 15D FFADOZ0DOEOFFDE
1100120000 0EQFEZZ27521E62401 FalsEeSd00FaZ22E
$1001300074021200F 77 821E6FANSERFELZ01EZ845F
:100140000558E0912012488084R091201D37FOZ020D0
$10015000010DY521760005760012017350031201ES
$1001e000307821C3E6940A08E6940042D 265003321
$1001700040ECZ27823760108760078257601087a0F
6110018000007 C025026 Y SFO0ZECAL2421FOYSFO0ZAF

19



Project Configuration EmbeddedCrait

crafting of intelligent systems

 Two project configurations (settings for
particular o/p formats) T
— Debug (O/P for debug) LR ENLIAT AR ARl

— Release (O/P for download)

=]
E}® asmled - Debug *
@ asmled.sq1
(1 Output

Any new configuration can also be added

20



New project configuration-1/3 EmbeddedCraft

crafting of intelligent systems

1 1AR Embedded Workbench IDE
File Edit ‘iew | Projeck Simulator  Tools  Window  Help

Project D W@ Addfes.. I Y Y-
1 H H Add Group. ..
> Edit Configuration - el Cnled |
Edit Configurations... | 1 Se#include 108051 ke
Files | 24i0AT89CSZ.h
Dasmled Remave : 3sbitdef.h /7 to access bits of SFRs
- LD Create Mew Praject E 4
B asmle S TTEIRE l 5 HAME  main
[:IDutpu Add Existing Project., .. E . IC wain
Optians. . atFr |7 ORG 0000k
©  Bmain  clr PL.O
Saurce Code Cantral K g acall delay
Make F7 10 seth P1.0
Compie ctrl+F7 | ié acall delay
| i ajmp main
Rebuild Al '
Clean ! 13 delay mov rl, #2200
Batch bild - ¢+ ldlooprl mov rZ,#200
AREN DU 0 15 looprZz dAjnz r2,looprz
Stap Build E 16 djnz rl,looprl
; 17 ret
Debug Chrl+D : 15 EHD TeEle
Make & Restart Debuager E
Owerview  zzmled I ZEMES | tr}lasml | Fi']l | n
x .
I | bMessanges | File | L.

21



New project configuration-2/3

EmbeddedCrait

crafting of intelligent systems

Configurations for “asmled™

Configurations:; ] 4

Releaze

Femaove

=
[a1]
\_ =

Click new

=

Enter the name of configuration

Select base configuration —

Mew Configuration

M arne: K

Cancel

T ool chair:

| 3051

=~

> Bazed on configuration:

Debug |

Factomy zettings
|7 * Debug

" Release

22



New prqiect configuration-3/3 EmbeddedCraﬂ

crafting of intelligent systems

Customize configuration modify project options

Options for node “tryasm™ ﬂ

Category:
General Options
C/C++ Compiler Target | Drata Pointer | Anithirnetic LlnitI Code Bankl Elutputl Libran ELI_*I
Azzembler T .
) Drerivative infomation
Cuztom Build -
Build Actions D erivative: J
Link.er 2
CFU : Plain hd
Debugger cors I J
Third-Party Driver
) : Code model {* Do not use extended stack
Chipcion
ROk -tonitor INEE" J € Estended stack at: IEI:-:EIEIEEIEIEI
Analag Devi
Sir;:bzg EvieEs D ata model Calling convention
Simulatar ISmaII j IID.-'l'-.T.-'i'-. gtack reentrant j
Location for constantz and strings

MHumber af wirtual registers: IE TI I!E Eghh: 'T'E'T"I'L'r'd dat
mapped az data

" CODE memary

] Cancel

23



Generation of assembly file from C file -1/5 EmbeddedCraft

crafting of intelligent systems

Create a new project name as “genasm?”, add utilities.c file in the project
Ol x|

7 IAR Embedded Workbench IDE
File Edit Yew Project Simulakor Tools  Window  Help

DedE & & EBER| oo Iy mEe odBETERL|D

RO, L 2 utilitiesl T
{Debug Rl T ZI

War }::5 pace

Files Elm | | | 38 char buf[s], *p, ch:
= [&lgenasm - Debug * W : ia p = buf:
B utilities.c x 4l spit = E,;
L@ 3 Output L a4z
. 43 do
44
45 *p+ = '0' 4+ walue % 10:

45 value f= 10;

47 lyhile [ walue '= 0 );

45

43 Fp+H+ = '‘n':

50

2l while | (ch = *--p) !'= 0]
52 putchar [ ch ):

531

54

Elvewiewl asmled  genasm I sefies I tr_l,lasml ‘ |F[:]| | 4] ILI—

24



Generation of assembly file from C file -2/5 EmbeddedCraft

crafting of intelligent systems

Right click the “utilities.c” file

File Edit “iew Projeck  Simulakor  Tools  Window  Help

Select Options _
P Dedd & smilo | B
tilties |
IDE':IL,IQ j E 3?{
Files BE e - P
B [Elgenasm - Debug * Cou b = buf;
F : ’
Ootions L4l tpht = O;
3 Qutput Cptions. . Lo F
Make © 43 do
Zompile L4
Rretuild &l E 45 v = '0' + wa
Clean : 45 walue f= 10;
© 47 while { walue !=
Stap Build : 43
Add Files. . :3 pH = 'hn's
add Group, .. '
P 0 51 while | (ch = -
Remove ' 52 putchar [ ch I1:
. 53
Source Code Control  # ' ca

File Properties. .,

Selb as Ackive

Dvewiewl azmled  gepazm | ZENEE I tr_lrlasml : |F[:]| |*|

25



Generation of assembly file from C file -3/5 EmbeddedCraft

crafting of intelligent systems

Override the default option for utilities.c file in order to generate assembly file

Options for node “genasm™ ﬂ

™ Exclude from build

Cateqary: [T Overide inherited settings Factory Settings |
C/C++ Compiler
Custarm Build Languagel Code I Optimizations | Output  List Preprncessnrl DA
™| Dutput list file
[T fszembler mnemonics
[T Diagnostics

[T | Dutput assembler file
[T Include source
[T Include compiler callframe information

aF. Cancel

26



Generation of assembly file from C file -4/5 Embeddedcraﬂ

crafting of intelligent systems

Override the default option for utilities.c file in order to generate assembly file

Options for node "genasm" 5'

[T Exclude from build

Categony: (|7\I:I enide inhernited zettings Factory Settings |

C/C++ Compiler

Cusgtorn Build Languagel Code I Optimizations | Output  List F'repru:u:essu:url I L

[ Output list fil
[T idzzembler mnemonics
™| Diagnostics

put azzembler file
clude source
™ Include compiler call frame information

Ok, I Cancel

27



Generation of assembly file from C file -5/5

ompile Project

Project directory
Ist directory

/P file is
tilities.s51

EmbeddedCrait

crafting of intelligent systems

ukilities | ukilities |

I Debug j

/ 1AR Embedded Workbench IDE =10l x|
File Edit “iew Project Simulator Tools  Window Help

Diﬂﬁl%léﬁhﬁlﬂﬂll Sy S=Ee e BRx S (D

Warks Space - x

Files B

2 [Blgenasm - Debug v

—1 [E] utilities.c *
—= 3 Output

— @ utilities.phi
=B

— @ stdu:u h
— [# sysmach
L [@ utilities h
= 3 Output

Owerview  genasm I tr_l,lasml

"\ 70,/ 12 char i;
P 7lss 13
'« 72// 14 Fibonacci[0] = 1:
CT73 HOY RO, #73fibonacci
Co74 MoV BRO, #0x1
©75 THC R0
©T76 MOV RO, $0x0
©77// 15 fibomaccill] =
C78 HOY RO,#{??fibonacci + 2)
©78 MOV BRO, #0x1
©ED IHC 201
8l MoV FRO, #0x0
bogz s 16
| B3,/ 17 for ( i=Z ; i<MAX FIB ; ++i)
Y MOV R, $0x2
85 SIMP  srinit fib 0
L 8ess 14 fibonacei[i]
| 87 ¢7init fib 1:
T MOV B, #0x2
L a9 MOV i,R4
boan MUL LB
-1 ADD A, #(77fibonacci - 2)
- MOV Rl,A
L 93 MOV B, #0x2
L 94 MOV i,R4
Lol 14

= fibondoci[i-1] + fibomaceoi [1-2];

28



Mixing asm file with c file-1 EmbeddedCrait

crafting of intelligent systems

_ Start a new em pty pl'01601 A7 IAR Embedded Workbench IDE

File Edit M“iew Project  Simulator  Tools  Window  Help

H 11 7
Name It as “useasm T IR B Y Y Y
Workspace x m
IDE':IUQ j E 1 ll_f*i-*i-*i-i-:i-i-:i-i-:i-i-:i-i-*i-*i-*i-*i-*i*i******i*i*i*i*i*i*iﬂ
Files | ‘ | = i 2 : IAR EMREDDED WOREEENCH TUTORTAL
. EugEﬂsm_DEhug* v E 4 # 0 tutorizld. DMrint the Fibonacel mumbers.
- Add tutor.c file & tutor.c 5
diutilities 551 | & # Copyright 2003-2005 IAR Systems. 211 rights 2
= [0 Output 7
- Add utilities.s51 file 5 ¢ erevisions 13 ¢
i 10 #FFEELLLLLLLL LSS LLLLLLLLLLLLSLLLLLLLLLLLLLLLLLSLS
E 11
0 12 #include "utilities.h”™
C 13
¢+ ldint call count;
0 15
C16
17 Incredse the 'call coumt' variable by one.
0 18 ##
19 woid next_counter (woid)
Loand
0 Z1  rcall_count += 1: SE frop d £ p #S
L zz2)
23
| 24 1%
E Z5 Incredse the 'call count' variable.
Dverviewl genasml trvasm ugeasml_‘ IF[']I Iirl A S e e

29



Mixing asm file with ¢ file-2 EmbeddedCraft

R | | [ crafting of intelligent systems

% 18R Embedded Workbench IDE o [m] |
File Edit “iew Project  Simulator  Tools  SWindow  Help

" Focd 5 oo ot
Dlﬁ'nﬁ|§|3ﬁﬁ|““” Sy S =Ee a0 NEE S
cltn * I:ul:l:url T
j : l /:{-:(-:é:(-:(-:(-:(-:9:(-:(-:(-i-i—:(-:(-:(-i-i—:9:(-i—i—i—:9:(-i—i—i—i—*i-************************ [—
1 FY
. . * —_—
Files | & | B
0 3 # IAR EMREDDED WORFEENCH TUTORIAL
By useasm Opkions. .. E 4 # (0 tutorial, Print the Fibonaccl numbers.
@ tutar.c : c s
[ utiliies.s ~ Make | 6 * Copyright 2003-2005 IAR Systems. A11 rights reserved.
L@ [ 0utput  Comple L g s
Rebuid Al : B # fRevision: 1.8 §
Clean : g =
: 10 :{-:{-:G:{-:{-:{-:{-:G:(-:{-:{-:{-:{-:(-:{-:{-:{-:{-:G:{-:{-:{-:{-:G:(-:{-:{-:{-:{-:(-:{-:{-:{-**********************J}
Shop Build i
1L
Add Files, ., i 12 #include "atilities.h”
Add Group... 13 o
. ldint call count;
Remowve ! 15
i %
Source Code Conkral # | I )
! 17 Increase the 'call cownt' variable by one.
Filz Properties. .. i 15 £
) E 19 woid next_counter (woid)
Seb as Ackive ! 20
q 2l rcall count += 1; A% from d £ p o *s
22y
23
0 24 1
E 25 Increase the 'call count' varizble. -
Dvewiewl genasml tryazm useasml_‘ |F[I]| |T| - . SR SR . . |L|J
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Mixin.q asm file with c file-3 Embeddedcraﬂ

P fl I W I I ner crafting of intelligent systems

7 1AR Embedded Workbench IDE
File Edit “iew Project  Simulator  Tools  Window  Help

DeEHEE 4 BER| = o FIS S mEe o &0 EDERE S

Workspace = [ ror | -
IDEtIUg j : _'L f:(-:i-:é:(—:(—:(-:(-:(-:i-:é:(—:(—:(-:(-:(-:i-:é:(-:(—:(-:(-:(-:(-:G:(—:{-:(-:(-:(-:(-:i-:é:(-:(—:(-:(-:(-:i-:é:(—:(—:{-:(—:{-:i—:é:{-:{-:{-:{-:{-:i—:é:{-:{- —
0 Y
Files | : | = 2 : TAR EMEEDDED WORNEEENCH TUTORIAL r
= = i . . . :
B} useasm - Debug - 0 4 * © tutorial. Lrint the Fibondoci numbers.
= Bl tutor.c : 5 =
@ [{ utilities.s51 '\ B+ Copyright 2003-2005 IAR Systems. A11 rights reserved.
FETCutput 0 7 &
B useasm.d5l § * §Revisiom: 1.8 §
; 9 #
E _'|_|:| :(-:i-:é:(-:(-:(-:(-:(-:i-:é:(—:{-:(-:(-:(-:i-:é:(-:(—:(—:(-:(-:(-:G:(-:(—:(-:(-:(-:(-:i-:é:(—**i*******i***********};
i 11
i 12 #include "utilities.h"™
[ e o
¢+ ldint call count;
0 15
C 16 %
E 17 Increase the 'call count' vrariable by one.
0 158 £~
i 13 void next_counter (woid)
E 20§
g 2l call_count += 1: A% from d £ p S
L2z
23
g 24 /*

25 Increase the "call count' variable. -
Dverviewlgenasmltryasm '-"SEEISITII_‘ (ol |H*F| - Ca s C s : . ILI_I
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Generation of Library Modules
and
Working with Library
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EmbeddedCral

IAR XLIB : Library builder
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Task EmbeddedCrait

crafting of intelligent systems

Two values are assigned in R1 and R2 register

Max routine is called to load maximum value in R1 register
Min Routine is called to load minimum value in R1 register
Files used

Main.s51 : mail assembly file

Maxmin.s51: subroutines for max and min subroutines

34



Files: Maxmin.s51 EmbeddedCrait

crafting of intelligent systems

Maxmin * |
Lz RSEG  NEAR_CODE
E 23 max:
Coz4 MOV 4i,R1
- CLE Oy
-1 SUBB L, B2
v27 JHC max_in rl
-1 MOV L, B2
©z29 MOV Rl,4
i J0max_in rl:
i 3l s Rebtwrn to caller, result in R1
©oaz RET
i 33 s End of the 'max'" module
T EHDMOD
T e
: 36 s This iz the 'min' module
. a7 e
T MODULE min
: 39 ; Make fmin' accessible to other modules
©4D PUBLIC min
: 41 s Subroutine 'miznt
© 4z RSEG  NEAR_CODE
43 min:
© 44 MOV A,R1
© 45 CLE Oy
C 46 SUBB A,RZ
© 47 Jc nin_in rl
© 43 MOV A,RZ
© 49 MOV RL,A
E S0min_in_rl:
E 3l ;s Retwrn to caller, result in R1
. 52 RET
E 53 ;s End of the ‘min' module
T EHD
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Files: Main.s51 EmbeddedCrait

crafting of intelligent systems

Mazrmin Mainl T
E _'|_|:| :(-:(-:(-:i-:é:(—:(—****************:{-if******************i*****}j j
; 11 ; Label this program
: 12 HAME main
© 13
E 14 ; Some needed definitions
i 15 EXTERN max
© 16
E 17 ; locdte @ Jump o prograk stdrt in the reste recior
i 15 COMMOH INTVEC
© 19 LIMP  main
E 20
5 21 ;

E 22 ; Code Ffor the mdin prograk

23 ;

i 24

-1 RSEG  HNEAR_CODE

E 26

: 27 main:

E 28 MOV Bl #0x:20 ; Darameter #1: 2 simple ook
E Z9 MOV B2, #0x30 ; Rarameter #2: another consi
. an LCALL ek ; return MAX(RI.EZ) in k1
©oal

E 32 ; The simulator end-of-prograp lahel

i 33 #C_EXIT:

E Jdexit:

Loas LOMP  exit

-1

LT EHD
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Creating library module 1/4 EmbeddedCraft

crafting of intelligent systems

. . 7 1AR Embedded Workbench IDE ]
Make a prOJECt (trygenllb) and add File Edit Wiew Project Simulator Tools Window  Help
axmin.s51 in th iect JD@EﬁI%IJ&EIln“H Iy mEe Ak
. . . . ! Wiorkspace x - x
File location is tutor direC [Dehus =]

Files HE
=@ trygenlib - De...
Fu axmin.sh1
L@ 3 Output

ZEMEs I tyasm  tygenlib | LIZE. 4 | p|

x

| Meszages File
oK o
= Build | Debug Log =
Ready I_IMI— P
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Creating library module 2/4 EmbeddedCraft

crafting of intelligent systems

Set following options
- derivative AT89S51
- No standard library (CLIB and DLIB)
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Creating library module 3/4 EmbeddedCraft

crafting of intelligent systems

Set Output generation option to Library

Options for node “trygenlib™ 5[
Categony:
General Options
C/C++ Compiler Targetl Data PAinter | Arithretic Lnit | Code Bank — Output I Libram C_4 I *I
Agzembler
Cuztomn Build
Build Actions
Library Builder
— Output directonies
Executables:
IDel:uug"-.E HE
Ohbject files:
|DebughObi
Ligt files:
|DebughList

k. I Cancel
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Creating library module 4/4 EmbeddedCraft

crafting of intelligent systems

2 1AR Embedded Workbench IDE

File Edit “iew Project  Simulator  Tools  wWindow  Help

Build the project P wH@ S R |
IDEI::ug j
Files B
=] trygenlib - Debug v | |
B Maxrmin.s51
|—|$_||_[:| Output
; i B trygenlib.da?
lerary File >3 [@ trygenlib.ra

File will be available in
EXE directory

FEMNES | tvasm  tygenlib | uﬁasml <] *i

x

| hessages

Total nurmber of errors: 0
Total number aof warnings: 0

a4l
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Using library module 1/2

Make a project (uselib) and add
llowing files in the project

- main.s51 ( main asm file)

- trygenlib.r51 (library module)
roject options will be following
derivative AT89S51

Program entry as defined in application

disable standard libraries

EmbeddedCrait

crafting of intelligent systems

#2 1AR Embedded Workbench IDE

File Edit “iew Project  Simulator  Tools  Window  Help

D Hdd & BR[|

=SS

IDebug j
Files BHES
=@ uselib - Nehug

T (2] hain.sh1
@ trygenlib.ral
L= e

[+ |_T=m

* Maxmin Mainl

bryazm tr_l,lgenlil:ul uzeasm  yzelb | Llﬂ |FrI1| 171

10 FEEEEEEEELLLLLLLLLELES

11 ; Label this pr
12 HAME main

13

14 ; Some needed d
15 EXTERH max

1c

17 ; locate a jump
18 COMMOH INTVEC
14 L.JMPF main

20

21 ;

2Z ; Code for the main pro
=3 N

24

25 BRSEG NEAR_CO
26

27 main:

28 MOV Rl #0x2
29 MOV B2, #0x3
30 LCALL max

3l

3z ; The simulator
33 C_EXIT:

3dexit:

35 L.JMPF exit

36

37 EHD
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Using library module 2/2 EmbeddedCrait

crafting of intelligent systems

= IAR Embedded Workbench IDE

BL“Id the prOJeCt File Edit %iew Project Simulator  Tools  Window  Help
Dedd &S5 BR|e o =%
. ) EECTT * | Mamin m
Output flle WI” be generated IDeI:nug j E 1 ##FFEEEEELELFEELLL LS
Files | & | B, | ' 11 ; Label th;'.s o
Gl uselib - Debug [~ [ | IERES T e
i |"-.-"|ﬂ|ﬂ.551 P14 ; Some needed
F & trygenlibes L 1s EXTERH  max
.%}%utput T
uselib.dbl ; 17 ; locate a jum
i 15 COMMOHN INTVEC
15 LJMP main
z0
21 ;
22 Code for the main pr
23 ;
24
Z5 RSEG NELR_C
Z6
27 main:
28 MoV Rl #0x
29 MoV Rz, #0x
30 LCALL maw
3l
3z ; The simulato
33 *C_EXIT:
3dexit:
35 L.JMP exit
36
: : _— 37 EHD»
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