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l.Lab 2: Con3 guration of the Visual
Community 2019 for dll libraries writ
MASM.

1.1Creating the project with dlIl library written in
assembler

In the beginning, we can create a project in which the main program will
Language) like C++, and the library written in assembler will be linked d\

L]
L]

Creation of libraries written in assembly language, with ful
application written in a chosen high-level language is curre
assembler use.

The conB guration process presented in the following slides can
versions of Visual Studio and is identical to the main program v
The screenshots used are from the DLL <conB guration
languages, but the diBerences are usually secondary a
environment con3d guration process.

1.1.1Creating of the new project

During this laboratory, we’'ll show how to create and use dll (dynamically
assembler in that application written in C++ We start by creating a new C
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We'll create the console application, written in C++, for execution in the

What would you like to do?

Open recent Gel started

A% you use Visual Studio, any projects, Tolders, or files that you open will show up here for quick p

SC0ESE,

Connect to a COdE‘SpﬂCC‘
= rage cloud-pe

You can pin anything that you open frequently so that it's abways st the top of the hist,
Clone a repository

Open a project or solution

Open a local Visust Studo proect or sin file

Dpen a local folder

Mavigate and edit code withan any lolder

Create a new projec

We need to deB ne that name for the project. We suggest the name Lab2_
left with default values.
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Skl Eaplaner

Create a new project

Recent project templates

At this stage the solution will be created including the project
template.

L]

1.1.2Adding the assembly part to the solution

To add a library written in assembler to our solution, we add a new proje
on the solution and select add new project.
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Configure your new project

Console App G Windows  Domoie
wt rame
Lt | epp
Lecation

Yimary' S urkace \mrmow e p

e rame @

Fow ctpat from: | Dby

LT Thin it o Rt AURHOIT Ersyiaing
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Selution Byrers

y

= @ Sohinon Eploer
¥ i
| Seuiinn Labid alb cpgd’ (1 ol 1 prewert)
4 % ab2
boem

Luh2 dll cpp Sofubion Fropare
% F
L
Lak? dE cpp
Dahugjets

Labiz_dfl cpp

¥ Adim Seune Conared = iy

We create our new assembler project as a C++ compatible library project
Windows operating system. From the list of available options, we select

(DLL).
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P Lab2_dll_cpp

Solition Bpltne

A L, i ey (7wl 1 oonject|
L dll_cpp

LabZ dil_spp
Drebug |06

Labid dll cpp

R TH i doen NOC LR RiEsAAn ® Ad i Esuicd Conpiar =

We name the project e.g. JaAsm and create it leaving the default path.

Add a new project

Recent project templates Windews Library

; s Diedaab Wisnd
B Console App (.NET Framework) Windows Deskhop Wizard

Windows app using a wizard
Windows Desking Consale Library
Diyrarric-Lenk Library (DLL)
Beild a .dii that can be shared between multiple runmimg Windows apps
Ces Windows Library
Rabc Library
Bunild 3 lib that can be packaged inside ot
Cee Windows Library
Fhored items Project
& Shared lterms project = uned for shar ng fi les befbwesn multiple project
Ces Windows Angrokd 105 Lisyux Desitop Console

Library WP Games Maobile

Makefile Project

Bring yourown build system to compiie T+

Ces Windows Desklop Consale Library
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2026/11/07 00:52 7128
Both parts of our solution will be placed as subfolders in one
to the name of the solution, in our case Lab2 dll _cpp . Each
take the name of the respective projects, i.e. Lab2 _ dll _cpp
C++ and JaAsm for the part written in assembler.

1.1.3Setting dependencies in the solution

The next step is to set up the project dependencies so that compiling the
automatically forces the assembly library to be compiled. To do this, righ
project, select the Build dependencies menu, and then select Project d

Configure your new project

Dynamic-Link Library (DLL) €++  Windows  Library

Project name

SLLsersn: urcelrepo silaProy

Create
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2 Lakd 8 cpp

= % Sohifion Esplorer

Lah2 dll cpi Project Propa e
2 F
iisc

T Tk it A0 Ml DO Ereeing F Adim Seune Conared = iy

In the newly opened window, select our JaAsm library and click OK

P Lk i cpp

T This il dnms mon SO prevaing ¥ i Sounce Contgl = iy

L ‘ Once this dependency is set, when you compile a project or pr
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k ‘ the assembler Ble will also be recompiled automatically.

1.1.4Changing the type from a C++ library to an assembler one

First, you need to remove the automatically created C++ projectRBles. To
header and source Bles, then right-click and choose Remove or click De

Dby T Aralyre ool Elermiie W ¥ Hel ¥ =) laPraj Sgnin B

Dietniey

= B Sofotion Explorer

A frameveorkh
k. U pchh
4 Beoisce Flies
& ma Soaice e
¥ + dllmarapg
" pehcpp

For the library, it is necessary to customize the compilation as an MASM
right-click the library project and select Build dependencies from the Ii
customization
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L]

Soecifses the project name.

{7 This ibern does not Support presesng # Add to Source Cordrol = '_-

g L 0O [
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¥ =) laPraj

= @ Soiotion Bxplores

& N RS found

L]

Specifaes the project name

{7 This ibern does nok support preseusng ® Add to Source Comtrol « ';

3 L0 0O & ™ 1 roL 1z B

In the newly opened window, select masm and conBrm our selection wit!
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Sagn in
Dieiieg

= @ Soiotion Bxplores

Wisual C++ Build Customérstion Files

Availzhin Build Cunomization Files

W image oncern Taski tmgers, gr...
[ bci narges, props)

WC TargetsPath Build Customizsteons'lc targets
1 marmzmy targets, .propsi
(| target

MV TargeisPeth]\ Buid Customizabonsimarmazmitargets

1] maaeni targets, propl
erfent Taskd targeta, pro.. SV TargetsDathl

' iMes hCankent Lisk. targ et
7] ShaslerGraghic conbend Task . targe... §

W Rarg et et )\ Build Custormizatrani® ShadecGra phCartant ek s

Ferdd Exintting — Refravh Lim

L]

{7 This ibern does nok support preseusng T Souree Comtrol « '_-
= 2 O = ™ 1 oL 1xe B

The next step is to add the source Bles in the assembler and the deR nitic

this, right-click on the JaAsm library again, then select Add and New
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Build Debiyg T Aralyie Trnhi x LErTy T W T ‘o ¥ =) laPraj

Dietniey

= @ Soiotion Bxplores

& N RS found

L]

Socifes

{7 This ibern does not Support presesng # Add to Source Cordrol = '_-

g L 0O -] ] oL 105 @

We repeat this operation twice, each time selecting Utility and the text
JaDll.asm and JaDll.def
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Sagn in

Add Mew itemn - Jatom

vart by Defsult

I_I#‘ Regishration )

Code Anahmes Bule Sat
Tt File {lt)
Chans Dlagessy

vivusication fie (nstvis!

Cr s uaer cow

L]

Speifaes the project name

® Add to Source Comtrol « '_-

~ oL 1= B

If you perform the activities in the order given above, it is hi
shown in the next 3 gure will not be necessary.

In order for the compiler to know that the created assembler 3le is assoc
must be indicated. This step is necessary when we use a C++ source B le
extension to *.asm. By clicking the work key on the *.asm B le, we select

type to Microsoft Macro Assembler.
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JA1.asm Property Pages 7 X
Configuration: | Debug v Platform: | Active(Win32) v Configuration Manager...
4 Configuration Properties .m
General Excluded From Build
Content Yes
Item Type Microsoft Macro Assembler w |
Item Type
Item type determines the build tool or the file,

1.1.5Setting the compilation mode

Compilation should be done in 64-bit mode (x64). To do this, set this mo
Right-click on our solution and select Properties
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tal, et JaDfiazm

JaPreg
Dhesbong sy CPLY

L]

Tha narmee of the

{7 This ibern does nok support preseusng ';

g L 0O [
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View  Gi Build Debiyg T Aralyie Trnhi x LErTy T W T ‘o ¥ =) laPraj

& Deiizg

IsDfiazm Programi.cs = @ Soiotion Bxplores

Alt=Erter

L]

Tha rasrree of

{7 This ibern does nok support preseusng
= I o N - ]

In the newly opened window, go to the ConB guration properties ! ConB
click ConB guration manager
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View G Build  Debiry
=g [y

JaDfiazm Program.cs

Solution ‘FaProf’ Property Pages

Cemlgursiicr i.:tr.e{Dlmlgl Plaiferrm:  Activeliny CPL) Canbgursion Mirage..,

P Cammaor Properties Project condets [check the project cordiguratoons o bulld or deploy]
# Configueation Proparties

Confipration Praject: Configuration Pratfoare

laPraj Bebug fueyy TR

JaPreg
Dhesbong sy CPLY

L]

Tha rasrree of

{7 This ibern does nok support preseusng ';

g L 0O [

In the new window, we indicate the x64 platform everywhere (if a given o
select New from the available list, and then create the x64 platform by
Any CPU). You should also enable compilation (Build) for both parts of tl
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tal, et JaDtfiazm

Canly
Configuration Menager

Hctwe dahdtion conlgursiinee Axtivs noduban plaiferme
Ay CPU
Propect conients {check the praject tonfeguistions 16 build of deplogl
Configuration
Debug
Diebiag

JaPreg
Debuag sy CPU

(Mamee)

Tha P of

7 Thisitern does nok support. presewsing
2 Q B m
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Canly
Configuration Menager

L3 A

Hctwn dalution confgursiinee

|

Diebug

Atres noduban plaiferrs

Ay CPU
Propect conents {check the praject confeguistion 1o build of deplog)
Project

Configuration
L

Platfomm
Debug L]
FaPiry Diebiag Ay
Ay CPL
::> il
«Edit

JaPreg

Dhesbong sy CPLY

L]
{7 This ibern does nok support preseusng
= I o N - ]

Tha P of
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Vi [ Bl ;"i-!ll..'J
& Deiizg

IsDfiazm Programi.cs = @ Soiotion Bxplores

Coanfi

{
. Actwe salution confgursiinee Atres noduban plaiferrs

Diebug Ay CPU
Fropect conbents {check the praject confeuistions 1o build o dephog)
Praject Heasis Project Platform

g

M platform
FaPyoy F

i
Cipy setten i frears
Any CPU

] Croate rww sobuticn platforms

JaPreg
Dhesbong sy CPLY

laPrej

L]

Tha rasrree of

# AddioSource Comtrol & &,

After that, we make sure once again that the platform indicated everywhe
window. The x64 option should automatically be set in the main menu b
worth checking and modifying it if necessary.

RAUG6 Dokuwiki - https://dokuwiki.zmitac.aei.polsl.pl/



2026/11/07 00:52 22/28 Programming in Assembler Labor:

Viewy Build Debig T Aralyie Trnhi x LErTy T W T i ¥ =) laPraj

& Deiizg

IsDfiazm Programi.cs = @ Soiotion Bxplores

JaPreg
Dhesbomg el

L]

Tha rasrree of

# AddioSource Comtrl = &F;

1.1.6Final setup of the assembly library

We proceed to conB gure the library. To do this, right-click on the library
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-

JsDfiasm

L]

Soecifses the project name.

{7 This ibern does not Support presesng # Add to Source Cordrol = '_-

g L 0O [
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View  Gi Build Debiyg T Aralyie Trnhi x LErTy T W T ‘o ¥ =) laPraj

- Dietisg

IsDfiazm Programi.cs = @ Soiotion Bxplores

L]

Socifes

{7 This ibern does not Support presesng # Add to Source Cordrol = '_-

® L 0 o - ' oL 122 B

In the newly opened window, go to Linker ! Input and in the Module d
the name of ourBle *.def . In our case, JaDll.def . ConBrm the entry.
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-

IsDfiasm .o = @ Soiotion Bxplores

Jadamn Property Pages
Cemlgursiicr i.:tr.e{Dlmlgl Plaiferme  Actiwelufd) Canbgursion Mirage..,

4 Configurstion Proparties & &dditions] Dependencies kerne 32 ibouserd2 ik gdi 32 Abpwinspoodlibcomdig 12 itsadhi

(eresnl Ignore All Default Libanes

Advanced Igaore Specific Default Libranes
VE++ Dimericsies Al Wil to nuemibty

& Linker
Grersernd

" Force Syminof References
it =
% Dielwy Loaded Dils

Rban#es Fils
i Agzambly Link Respurce

Embed Managed Resourcs File

ey
Syntern
Lptimisation
Embedded IDL
Windows Metdata
Advanced
Al Cyprbmeny
Commiard Lne
hland'est Tool
ML Dracumvent Ganara
B |7l gireiatiop
Build Everts Module Definition File
Custom Buid Sten w | | The /DEF cption passes 8 modube-definition fle [ def] to the inker. Gnly e def file can be sp
_-. LIFK

aK

L]

Speifaes the project name

{7 This ibern does nok support preseusng ® Add to Source Comtrol « ';

M O 0O o = | oL x5 B

The B nal step in the conB guration is to disable the library entry point. T
tab and select Advanced and select Yes (/INOENTRY) in the No entry
settings and close the window.
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Sagn in M,
-

IsDfiasm Programcs = @ Soiotion Bxplores

Jadamn Property Pages

Cemlgursiicr i.:tr.f{Dlmlgl Plaiferme  Actiwelufd)

& Configurtion Propertizs & Entry Pomt
ryessl M Entry Pt Yes. [NCIENTRY) c:
Advanced Set Cheecksum Na
Dabiigging Bese Adddress
Vv’ Diirerioien i Easa Acdrey Y (FDVRAMICBASE
Foed Bawn Acddres
Data Evecution Preveston [DEF] Wes (/MK CORPAT)
Turn Cff Ascemily Generation Ko
Uréoed deley loaded DAL
Moband debay iosded DLL
Impet Liboary HOurt w3 Tanget Mamel lib

Cptimisation

Embarided IDL Menge Sections
Windows Mendata Targe Mathing Maghanax s (MACHNE XS
hefvanced Peofile ha
Al Cptsony CLR Thread Atbribute
Camimvand Line CLR Image Type Default mmage type
hland'est Tool Key File
SML Bacument Ganera Key Cortainer
B |7l gireiatiop Dieler Sian

Build Events i Emtry Foimi

Customn Buiid Step w | | The MHOENTRY option is required for cresting & resoure-only hs aptian to. prevert LK from
3 Enking o reference to _mam into the DLL.

aK Cianced Apply

L]

Specifaes the project name

A dlIl library, unlike a main program, does not have a starting p
operating system uses to start the program. It only provide:
other programs.

1.2Using a dll library written in assembler

1.2.1Biblioteka asemblerowa dll

Biblioteka dIl zawiera funkcje, kt re mo|na u|ly w innych programach. Pie
biblioteki b dzie udost pniaBa jedn funkcj , zwracaj ¢ staB warto[ . War
odczytamy w pliku C++. PrzykBadowa zawarto[ pliku asemblerowego (Jal
nast puj co.

.code

MyProc proc
mov RAX, 2021
ret

MyProc endp
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end

Z plikiem kodu programu nierozerwalnie zwi zany jest plik delR nicji (JaDlI
nazw biblioteki DLL jako agrument dyrektywy LIBRARY, oraz list nazw f
moduB w poprzedzonych dyrektyw EXPORTS. Aby nasza funkcja MyProc |
C++ musimy j zadeklarowa jako eksportowan . Plik JaDIll.def w naszym
nast puj co.

LIBRARY JaAsm
EXPORTS MyProc

Cz sto chcemy wykorzysta przekazane do funkcji parametry. Przypomnijn
konwencji wywoBaD pierwsze cztery parametry s umieszczane bezpojred
Szczeg By s opigatraukcji do pierwszeg.ol nakzaemia parametry typu caBkov
umieszczone w rejestrach RCX i RDX. Funkcja, kt a zwraca sum dw ch ai
wygl daBaby w nast puj cy spos b.

MyProc proc
mov RAX, RCX
add RAX, RDX
ret

MyProc endp

Argumenty typu zmiennoprzecinkowego nale|y przekaza przez rejestry XI
zwr ci przez XMMO. Oczywi[cie nale|y u|y instrukcji rozszerzeD MMX/SS

FloatProc PROC
addsd xmmO, xmm1l
ret

FloatProc ENDP

1.2.20dwoBanie do biblioteki dIl z programu C++

Aby program napisany w C++ m gB wykorzysta funkcj z biblioteki nale]y

.Przygotowa typ funkcji zgodny z jej p zniejszym wywoBaniem,
.ZaBadowa bibliotek funkcj LoadLibrary uzyskuj c jednocze[nie jej u
.Odczyta aktualny adres interesuj cej nas funkcji wywoBuj ¢ GetProc!/
.Uly funkcji odwoBuj ¢c si do jej adresu.

A OWN P

PrzykBadowy kod m gBby wygl da tak:

#include <windows.h>
#include <iostream>
typedef int(_stdcall* MyProc)();
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HINSTANCE dllHandle = NULL;

int main()

{
difHandle = LoadLibrary(TEXT("JaAsm.dlI"));
MyProc procedura = (MyProc)GetProcAddress(dlIHandle, "MyProc");
std::cout << procedura();

}

U|ycie funkcji z parametrami wymaga nieco zmodyll kowanych del3d nicji typ
uwag na typ warto[ci zwracanej przez funkcj . Pami ta nale|y, |e w przy,
zmiennoprzecinkowych, rozmiar rejestr w XMM0O, XMM1 to 64 bity. Odpow
zmiennoprzecinkowej podw jnej precyzji, czyli w j zyku C++ typowi doubl

typedef int(_stdcall* MyProc)(int, int);
typedef double(_stdcall* FloatProc)(double, double);

1.2.3Zadanie do zrealizowania w ramach laboratorium

Nale|y napisa bibliotek DLL w asemblerze i program w C++ demonstruj
Biblioteka Dnhd udost pnia funkcje wykonuj ce i zwracaj ce wynik podstaw
arytmetycznych (dodawanie, odejmowanie, mno|enie i dzielenie) na parac
parametry ich wywoBania. Funkcje powinny mie wersj staBo- i zmiennop
funkcji).

Program w Cma wywoBywa wszystkie funkcje przekazuj ¢ przykBadowe w
wy[wietli wyniki na ekranie. Nie jest wymagany interfejs u|ytkownika - w
by umieszczone w kodzie programu.
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