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Programowanie BasicCard

* Przygotowanie do zajec
— dokumentacja ZeitControl BasicCard
— srodowisko programistyczne
— karta BasicCard

* Potrzebne wiadomosci

— jezyk angielski w stopniu pozwalajgcym
na czytanie dokumentacji technicznej

— sktadnia polecen i odpowiedzi APDU
— podstawowa znajomosc sktadni jezyka Basic



Programowanie BasicCard

* Oprogramowanie

— srodowisko ZeitControl
* Professional Development Environment (zcpde.exe)
e ZC-Basic Compiler (ZCMBasic.exe)
e BasicCard Program Debugger (ZCMDCard.exe)
* Terminal Program Debugger (ZCMDTerm.exe)
MultiSimulator (ZCMSIM.EXE)
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Programowanie BasicCard

* Rodzaje plikow
— aplikacje (*.BAS)
— obrazy (*.IMG)
— pliki debuggera (*.DBG)
— pliki programow karty (*.ZCC)



Programowanie BasicCard

e Stany karty
— NEW
— LOAD, PERS, TEST
— RUN

* miedzy stanami LOAD, PERS, TEST mozna
przechodzi¢ dowolng liczbe razy

e po przejsciu do stanu RUN nie mozna przejsc
do innego stanul!



Programowanie BasicCard

* Rodzaje zmiennych

— eeprom
* pamiec stata, odpowiednik ,twardego dysku”,

* dostepna globalnie
(dostepna dla kazdej procedury w programie)

— public

e pamiec ulotna (RAM), dostepna kiedy karta jest
zasilana,

* dostepna globalnie
(dostepna dla kazdej procedury w programie),



Programowanie BasicCard

* Rodzaje zmiennych

— static

e pamiec ulotna (RAM), dostepna kiedy karta jest
zasilana,

* dostepna lokalnie (dostepna dla procedury w ktore;
zostata zadeklarowana),
— private

e pamiec ulotna (RAM), dostepna w czasie wykonywania
procedury, w ktorej zostata zadeklarowana,

» dostepna lokalnie (dostepna dla procedury w ktoérej
zostata zadeklarowana)



Programowanie BasicCard

Elementy jezyka Basic

— typy danych
* Byte, Integer, Long, Single, String, String™n
* Tablice

— deklaracje danych

Eeprom S1 As String*5 = "ABC" ' Padded with two NULL bytes
Public S2 As String*3 = &H81, &H82, &HS83

Private S3 As String*7 = 3, 4, "Xyz"
Dim Al ()

Rem This is equivalent to:
Rem Private S3 As String*7 = 3, 4, 88, 89, 90, 0, O



Programowanie BasicCard

* Elementy jezyka Basic

— wyrazenia
X + 5 " Apply '+' (addition) to terms X and 5

A(I) * Rnd " Apply '*' (multiplication) to terms A(I) and Rnd
S$ + "0" ' Apply '+' (concatenation) to terms S$ and "0"

— przypisania

Let Y = X + 5

— polecenia kontrolujgce dziatanie programu
Exit
labell: GoTo labell
label2: GoSub label?
If X = 0 Then GoTo 100
If X =0 Then Y =0 : If Z = 0 Then GoTo 100 ' Can be nested
If X < 0 Then
X =0
ElselIf X > 50 Then X = 50



Programowanie BasicCard

* Elementy jezyka Basic

— polecenia kontrolujgce dziatanie programu

For T =1 To 2 : For Jd =1 To 2
Print 10*I + J : Exit For
Next I, J

While ... Wend

Do ... Loop

Select Case ... End Select
On ... GoTo ...



Programowanie BasicCard

* Elementy jezyka Basic

— procedury, funkcje, polecenia, blok inicjujacy
(poza definicjg procedury, funkcji lub polecenia)

Function Square (X!) As Single
Square = X! * X!

End Function

Sub S ()
Y! = Square (5.5)

End Sub

Command &H20 &HOO HelloWorld (ReturnValue$)



Programowanie BasicCard

* Elementy jezyka Basic
— polecenia specyficzne dla Terminala

Cls
Print

InKey$S ...
CardReader, CardInReader, ResetCard

WriteEeprom



Programowanie BasicCard

* Przyktady

— program karty

Declare ApplicationID = "HelloWorld"

Public SHelloWorld As String = "Hello World!,

Command &H20 &HOO HelloWorld (ReturnValue$)
ReturnValue$ = SHelloWorld

End Command

— program terminala

#Include CARDUTIL.DEF

#Include COMMERR.DEF

Declare Command &H20 &HOO HelloWorld (ReturnValue$)
Public S$ as String

Call WaitForCard()

ResetCard : Call CheckSWISW2 ()

Call HelloWorld(S$S) : Call CheckSW1SW2 ()

Print S$



Programowanie BasicCard

e Zadania

— program ,,Hello <student>" (3 warianty)
* symulator (program i screeny)
 karta (logi komunikacji z kartg)
* BalanceReader (program + foto, ew. demonstracja)

e przestanie na adres:
— marek.goslawski@put.poznan.pl

Zadanie 1: , Hello <student>"” — symulator wystacé na adres:
Zadanie 2: ,Hello <student>" — karta marek.goslawski@put.poznan.pl
Zadanie 3: ,Hello <student>" — BalanceReader



Programowanie BasicCard

* Uruchomienie srodowiska karty
(ZCMDCard.exe)

— kompilacja

BasicCard Program Options

[

Card type
" Compact

% Enhanced
" Professional
" Multitpplication

Card state: | Test -

Source file: |D.\T empHello\yorld BAS

Compiler I com F'nr;s}

Include paths:

Browse

Pre-defined constants:

J Output files
=

[~ Image [IMG)

|
[~ P-Code stack size:

J [~ Listing (L5T)
I~ Map[MAF)

BasicCard Program Optians

Card type
" Compact

&+ Enhanced
" Professional
" Multitpplication

Card state: | Test -

Source file: |D'\T empHello\world BAS

Compiler  COM Parts l

IV Wittual Card Fidader {8

Physical Card Reader. | CORM1 A

Browse...

Aomatically ingerts the caidin a
“irthal Reader when the BasicCard
pfogram is loaded

This COM port is used by default
when a real, physical card reader is
opened. e.q. for download

Ok Cancel

Zadanie 1:
Zadanie 2:
Zadanie 3:

Cancel

,Hello <student>" — symulator
,Hello <student>" — karta
,Hello <student>" — BalanceReader

=4| BasicCard Program

E] |-

BasicCard Program...

File View Run Card [thions ﬂglp

Hide Buttons

Compilation Successful ﬁ

EEFPROM uzed: 410 bytes out of 8096
| [T |

wystac na adres:

marek.goslawski@put.poznan.pl



Programowanie BasicCard

* Uruchomienie srodowiska karty v8

(ZCMDCard.exe)

Card Type Preferences
L] L] . .
k | Family Type Revisian Card State [ TEST =
O I I I p I a CJ a Enhanced BasicCard ZC4.5A ~ | | REV M ~ ; 5
Professional BasicCard ZC45D TRV e Ep— -
. FMultiApplication BasicCard | | ZC5.4 REVJ YIRHaTREader
BasicCard Pragram — O X o REV H PhiysicaTroees
File  Application  View Run  Card = Settings = Help Z05.6 REVF COML00: Broadcom Corp Contacted SmartCard 0 7
ZC74 REV E

> G L JEL I BasicCard Program... 775 .| [Reve .
Environment... p—— -

Application
Input Options

Saource File |D:'l,Temp'l,Basic'l,HeIIoWorId.BAS | .. |

Include Paths | |

Caonstants | |

Compilation Successful x CLkpUE Files Advanced Cptions
EEPROM used: 112 bytes out of 16353 Debug File (0BG [ Map File (. MaF) Stack Size |
[ image File (IMG() [ Listing File {.LST} Heap Size

| 1%
Application File { . APP) Executable | EXE)

Compile Close

Zadanie 1: , Hello <student>"” — symulator wystacé na adres:
Zadanie 2: ,Hello <student>" — karta marek.goslawski@put.poznan.pl
Zadanie 3: ,Hello <student>" — BalanceReader



Programowanie BasicCard

e Uruchomienie srodowiska terminala
(ZCMDTerm.exe)

K, Terminal Program

File View

Include Paths

| [5izp 0ve]

Lizt of Include paths:

d:4TemphB azicCard\Lib
d:ATempsB asicCardiing

Terminal Program Options

Source file; |D A TempiHelloWworldT erm.BAS

Campiler ] Rurrtime | Card Readers |

Output files
| |d:'\Temp'\BasicCard'\Lib;d:\Temp\BasicEard\Inc Debug [[DBG]
P TErT—— [ Ewecutable [EXE)

=
Browsze. .

| [ Image [IMG]
[ Listing [L5T)
[~ P-Code stack size: [~ Map [ MAPF)
Compile
(]8 | Cancel

. |

Terminal Pregram Options

Source file: |D: T emphHellow/orldT e BAS

s
Browsze...

Compiler  Run-time l Card Headers]

COM pdit: [COM21 -

Log file: |d:\temp\H elloworldT erm.log

k5 initial walue of ComPort wariable

Browse. ..

Parameters: |

[~ Save Terminal EEFROM

o ]

Cancel

3

Run | Opticns | Help

Terminal Program...
COM Port...
Hide Buttons

Zadanie 1:
Zadanie 2:
Zadanie 3:

,Hello <student>" — symulator
,Hello <student>" — karta
,Hello <student>" — BalanceReader

wystac na adres:

marek.goslawski@put.poznan.pl




Programowanie BasicCard

e Uruchomienie srodowiska terminala v8

(ZCMDTerm.exe)

E Include file search paths ?

c\Program Files (x86)\BasicCardvEiIng
ki\Program Files (x86)\BasicCardvaiLib

& Terminal Pragram

File  View Run Settings Help

L L JI COM Port

e

ol
Terminal Pragram...

Enviranment...

E Campilation Successful X
Code size: 2843 | 4%

el
Data size: 3208 || 5%

Zadanie 1: , Hello <student>"” — symulator
Zadanie 2: ,Hello <student>" — karta
Zadanie 3: ,Hello <student>" — BalanceReader

B Terminal Settings

Compiler Options
Input Options

Source File |D:'l,Temp'l,Basic'l,HeIIoWorIdTerm.BAS | | ..

Include Paths E ExSGHBasicCardVBlInc‘c:'l,Program Files ExﬁﬁﬁBasicCardVB}Lih

Conskanks | |

Cutput Files Advanced Options
Debug File {.DBGE)
[ 1mage File {.IMGE)

[ Map File {MAR)
[ Listing File {.LST)

Heap Size
Application File {,4PFY ] Executable {.EXE)
Run-time Options
Parameters |
Log File | ,-‘__--\

[ save EEPROM  Initial Com :‘E COMZ01: Virtual Readsr 201 )

Card Reader Options

COML Aute ™ COM3 Auto ™

COMZ Auto ™ COM4 Auto ™

Compile

Close

wystac na adres:
marek.goslawski@put.poznan.pl




Programowanie BasicCard

E Terminal Program Console

=.4| BasicCard Program on COMZ201

E, Terminal Program

File View BRun Card Options Help

[ B [

D TempiHelloWorld . BAS

I_.:.@_z:;_}

=] B

File View Run Options Help

Run | Step [nto |Step Return| Step to Card |

$Include CARDUTIL.DEF
#Include CCMMEER.LDEF

Declare Command &H20 &H00 HelloWorld (ReturnvValuss)

Public 5% as String

"Gy Call WaitFoxrCard()

. ResetCard : Call CheckSW1EW2 ()

. Call HelloWorld(5%) : Call CheckSW1SW2()
. Print 5%

D\ Temp'\HelloWorldTerm.BAS

Zadanie 1: , Hello <student>"” — symulator
Zadanie 2: ,Hello <student>" — karta
Zadanie 3: ,Hello <student>" — BalanceReader

wystac na adres:
marek.goslawski@put.poznan.pl




Programowanie BasicCard

e Zatadowanie programu do pamieci karty

— *.img lub *.dbg

— kompilacja dla wtasciwej wersji karty!

=4| BasicCard Program on COM201

=

5] |-

File View PRun |Card | Options Help

| S Insert in Virtual Reader 3 |_ |

Remowve from Virtual Reader

Download to Real Card... flo World!"

D:\Temp'\HelloWorld BAS

Download Progress L-S_E-J

Downloading to Eroadcom Corp Contacted SmartCard 0 on CORT01
WHRITE EEPROM 8140

Zadanie 1: , Hello <student>"” — symulator
Zadanie 2: ,Hello <student>" — karta
Zadanie 3: ,Hello <student>" — BalanceReader

wystac na adres:
marek.goslawski@put.poznan.pl



Programowanie BasicCard

* Sprawdzenie dziatania programu na karcie

Iso 7816-3

[S5c)

Card touse

¢ st card (" 2nd card " 3rd card

Reader Commands

Connect Reader

Card Commands

Deconnect Reader

El'f Power Up ‘ El'f Wwiarm Reset

+ Power Off ‘

PPS | - Send
APDU jJ send_|

% Easy Reader - Freeware - Anonymous

File Configuration

Commands

Tools Help

4 Din| .

Connected
Power up 1
Atr

REeader 1

PC/SC - Broadcom Corp Contacted SmartCard 0 - 5.00 ¥V - 4.00 MH=z

3B

EF 00 FF 81 31 20 75 42 61 73 &9 63 43

6l T2

64 20 SR 43 33 2ZE 37 Bt

Time 78 ms~

Header 20 00 00 00

Status Word 90 00

Time 63 ms~

Header 20 00 00 00

Le 80

Response 48 &5 &C &C &F 20 57 &€F 72 &C &4 21

Status Word 6l OC

Time 47 ma~

Fi 1 k
5.00V, 4.00MHz FiDe 01

LDR Scripts
LDR |D:\DokumentyhPP_Studia doktorancki - | J Evecuts
Cloze ‘ Help ‘
Zadanie 1: , Hello <student>"” — symulator
Zadanie 2: ,Hello <student>" — karta
Zadanie 3: ,Hello <student>" — BalanceReader

wystac na adres:

marek.goslawski@put.poznan.pl



Programowanie BasicCard

e BalanceReader
— command &HC8 &HOO PRDisplay

4% BasicCard®

The first smart cord you
<on progrom in BASIC

ZeiControl cardsystoms GrbH

zrédto: http://www.basiccard.com/

Zadanie 1: , Hello <student>"” — symulator wystacé na adres:
Zadanie 2: ,Hello <student>" — karta marek.goslawski@put.poznan.pl
Zadanie 3: ,Hello <student>" — BalanceReader



Programowanie BasicCard

e BalanceReader

— emulator ©

Zadanie 1: , Hello <student>"” — symulator
Zadanie 2: ,Hello <student>" — karta
Zadanie 3: ,Hello <student>" — BalanceReader

& BalanceReader Emulator

Choose your reader:

OMNIKEY CardMan 5x21 0

Read Values |

- Reload |

wystac na adres:
marek.goslawski@put.poznan.pl




marek.goslawski@put.poznan.pl
+48 61 665 3680
+48 694 949 750

pl. Marii Sktodowskiej-Curie 5 (Wilda)
Budynek B1 (Rektorat), pok. 405

http://mcp.poznan.pl/



