Tai liéu ROP
Tai liéu ROP—-ASM
(Danh cho nX-U8/16 , n&u la VN thi la 580
YNX)
Tap 1

>Nhithg thit co ban:

[.Lo1i néi dau

—ROP, hay con goi la lap trinh hudéng tra

vé (Return Oriented Program}) la hudng lap
trinh sit dung chinh nhithg ham cé san trén

phuong tién lap trinh d4& tao lap ra mot
chwong trinh khac.

-Lay vi du may tinh Casio, néu ta st dung
mdét ham cap nhat man hinh {(print va
render?) thi ta c6 thé dang chinh ham day
d& tao ra mdt man hinh in chit theo ¥ cua
minh, khéng bat budc phal chay theo chuong
trinh mac d&inh ma may tinh d4a 14ap ra.

—Cach thitc thuc hién: Sit -.dung cac 15 héng
trén phuong tién lap trinh.

II. ROP d8i vdi mav tinh Casio
—La phuong tién gigp ngudl ding lap trinh

theo ¥ mudn ma khéng chiu tac ddéng tu
hudong lap trinh mac dinh ciaa may.

—Hay noi cach khac, lap trinh ROP trén
Casio la viéc'can thiép wvao chuong trinh
chay cna may d& tao ra chuong trinh riéng
cua ban than.

III.Ngoén neit lap trinh trén casio

=NgHn ngit lap trinh duoc st dung trén ni
U8/16 1a Assembly ¢ goi tat la ASM )
IV.Cac 1¥ thuvét can biét :

1. Thanh ghi ( register >la gi %

—Thanh ghi la noi luwu giit dit 1iéu vdéi nhiéu muc
dich khac nhau.

—M&i thanh ghi déu ¢é kha nang luwu trit khac
nhau.

1.1.Cac thanh ghi co ban dac biét va tac dung
—Thanh ghi co ban
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L.Loali thanh ghi |[Luwu trit duoc {(bvtes)
Rn (R ) 1 bvtes
Ern { ER ) 2 bytes
XBRn ( XR ) 4 bhytes
GEn ¢ OR ) B8byvtes
Voi dieu kién 0<n<16
—Thanh ghi dac biét
Loai thanh ghi Tac dung
EA Tuong tuw thanh ghi théng
thudéng nhung chiu.anh hudéng
khi goi l1énh c¢é chiva <[EA1+>
hoac «“[EA]l-= va mdt s& lénh
khac
LR Thanh ghi cé tac dung giit 1é&nh
quay vé ham chinh Kkhi hoan
thanh Xong ham phu
(Link register?)
PC Giap chay truc tiép cau lénh
tai dia chi ROM duoc luu é
chinh thanh ghi nay
{Program Counter?)
SP Thanh ghi gian tiép chay cau
l2nh trén may tinh

-1 s6 1énh phd bién

=T

Puwa gia tri tua thanh ghi vao dia
chi trong RAM.

L

Pua gia tri tir dia chi trong RAM
vé thanh ghi.

MUL

Nhan gia tri cua hai thanh ghi
vgl nhau hoac thanh ghi vé&éi moét
gia tri cd dinh.

DIV

Chia gia tri cua 2 thanh ghi v01
nhau hoac 1 thanh ghi v6i 1 gia
tri cd dinh.

PUSH

Pay gia tri tua thanh ghi thoéng
thudong ra dia chi trén RAM duoc
luvu & thanh ghi S5P.
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ditng sau POP.

Khi d6 SP sé& duoc tru Ién tuong
ithg voi s6 byte cia thanh ghi

ghi théng thudng.

ditng sau POP.

ADD Cong hai gia tri cua thanh ghi
voi 1 gia tri coé dinh.

SUB Trit 2 gia tri cua thanh ghi vdi 1
gia tri cdé dinh.

CMP So sanh gia tri 2 thanh ghi voi 1
gia tri cdé dinh.

POP Pua gia tri tiw dia chi trén RAM
duoc luu & thanh ghi SP vao thanh

Khi 4 SP sé duoc cong-lén tuong
itng voli s6 byte cua thanh ghi

thanh ghi khac.

MOV Pua gia tri ti thanh ghi nay sang

*»Huong dan ROP :

I.In chit 1 d&n 4 line co ban (
printline » :

-Trong rhan nay ban sé lam quen voi lénh mdi
va nhiéu thir nita!l

org 0Oxe9e0 ( #dia chi cua programs vd
e9e0, d¥30 )

setlr ( #setAalink register )
setsfr { #reset sfr 7

buffer_clear ( #xéa tat ca vang hién thi ,
hay la man hinh casio )

print: ¢ #trong comp cai nay giup d& nhan bt
dc_dag 1lm Jj ko phai lénh :))

XrQ = hex 0Oa 01 , adr_of text ( # ¢ day bo
ODaCfont chit > 01 (vi tri/line pos) vao
gadget xr0 , sau d6 la adr_of (ndéi don gian
la gol tén cho lénh d6 d& gigp programs gan
gon—tdi1 ko bt giai thich ntn nita , text o
day la label/tén dat j cung dc nhung ¢ cudi
phai goi diang ¥ tén ma ban dat »

smallprint ¢ # & dayv la lénh in chit
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render. ddd4 { #néi don gian la hién lén man
hinh >

loop: ¢ # vong lap , lap lai moi thit tu dau
programs J

Xxr0=0xd184d630 ( #cai ni tHi ko bt nai

BL strcpy ( #fcai ni toi ko bt noei 2
er6=0xd62e ( #cai ni toi ko bt noi 2
sp=erb6,pop er8 ( #cai ni to6i ko bt noi I
text: ( # goli lai label d4& bd text )

str «Text~here» ( # str la string{(tu tim) sau
do thi « va bdé text vaol/ko bdé dc tiéng wiét
dau, a ma nhdé két thac bang dong ngoac nhé~

0x00 (# noi don gian la ngan cachmd vs text
hoac gi khac )
-Note : Trong ROP dau ~ la dau cach ,

0Ox nhu hex ,nhung hex can cach va
viét thang con 0x phai dao lai va
viét lién vd hex 04 02 = 0x0204

Line pos/vi tri chit

01 = line 1

11 = line 2 21
= line 3

31 = line 4

——van c6 thé dung dc line pos khac nhung phai
tix 01->31, tuy nhiéu sé bi cat chit !

1.2 in chit 4 line
org 0OxeSel

setlr

setsfr
buffer_clea

r print:

XrQg = hex 01 30, adr_of text
printline

Xr0 = hex 11 30, adr_of text2 ( #in line 2 )
printline (# in line 2 )
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xr0 = hex 21 30, adr_of text3 ( #in line 3 )
printline ( #in line 3 )

Xxr0 = hex 31 30, adr_of textd { #in line 4
)

printline ( #in line 4 )

render. ddd4

text:

str”1”

0x00

text2:

str*2”

0x00

text3:

str”3”

0x00

textd:

str”4”

0x00

-2,3 line tuw suy ra ! ( bang cach nhu vay ta
suy ra 8 line ! )

II.In chit 8 line {( smallprint »>:

—smallprint cing. in chit nhi printline chi
Ehac la néc chinh dc font con printlinr thi
o

1. 1.In chit 1 line font

0Ja org 0Oxe8el setlr

setsfr buffer_clear

print:

xr0 = 0x010a, adr_of font_0Oa
smallprint

render. ddd4

font_0Oa:
hex 30 61
00
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-0 day tH6i1 dung 0%, hex d& thay dc nd khac
nhau !

—tuwong tuw 4 line ta can X8 1lén la dc

Font cho 08 : ( vdi 0Oa thi cai nay diang line
nhu Oe cx dc

Line : Hex

Q0 =] S O = L B
LA L B By =t = D
(0 bt £ Pt E0 =t )

1.2, in chit 8 line font
08
org 0xe8el
Screen:
setlr
setsfr
buffer_clear
xr0 = 0x0001d113
[er0] = r2
xr0 = 0x00151031
[er0] = r2 spell:
xr0 = 0x0108, adr_of textl
smallprint
xr0) = 0x0908, adr_of text2
smallprint
xr0 = 0x1108, adr_of text3
smallprint
xr0 = 0x1908, adr_of text4d
smallprint

xr0 = 0x2108, adr_of text5
smallprint

xrd = 0x2908, adr_of textt
smallprint
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xr0 = 0x3108, adr_of text?
smallprint
xr0 = 0x3908, adr_of
text8
smallprint
render. ddd4
textl:
str*11111111111111111111111111 111111111
text2:
STr¥2222222222222222222222222222222222"
text3:
Sstr”3333333333333333333333333333333333”
textd:
Str”4444444444444444444444444444444444%
texth:
st r”5555555555555555555555555555555555"
textB:
St r”6666666666666666666666666666666666™
text7:
= A S A A A A A A A A A S A A A AT A AT A A AT A AT A A A A AT A AT A A
text8:
ST r”888888888888838883888388B3888388838888”
—Trong phan ASM nay cé 1 doan
xr0 = 0x0001d113
[er0] = r2 xr0 =
Ox00151031
Ler0]l = r2
—Thé& né la cai gi 7
—-d6 la cursor no flash ( an con tréo )!
I11.Hinh thanh ki&n thitc méi !:
l.1.waitshift/waishift_blank:

-noi don gian la chd ngudi dang bam pham
shift méi tiép tuc thuc hién lénh !
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Va nd dc dung nhwy sau

—hd noég trudc cac lénh ma ban mudn phai an
shift!

Vd:an shift hién chit
org 0Oxe9e(

home :
setlr
setsfr
buffer_clear
Xro =
0x0001d113
[er0] = r2
xro =
0x00151031
[er0] = r2
print:

Xxr0 = 0x110e, adr_of
text_1
waitshift
render. ddd4
text_1:

hex 31 31 31 31 31

1. 2. Invert ( bdi den )

—day la lénh giap bdi den 1 thir gi 46 ma
ban mudén ! V¥d cach diang : xrg =
0x0004d138 call 203d2

—trong phian code nay cé call 203d2 7
Call cing gidéng nhw lénh vay

Cach dung call + hex cia 1énh 46 !
1.3.tat invert

—sau khi ban invert ma mudn tat thi day la
hudéng dan!
Yd cach tat:

setlr
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buffer_clear

xrQ0 = 0xdl138, 0x01, O0x30
[er0] = r2

1.4.delay

—nhut tén tixc lam cham 1énh ké&

tiép

¥d cach dung

er0 = 0x0000

delay

—0000 1la hex ma ban mudn delay bao lau

l1.5.scroll

-no lam cho cudn xudngslén ca man hinh !
¥d cach dung

er2 = 0x0101 (#0101 la lén , ffff la xudneg )
er8 = O0xf039
call 09cal
0x30303030
1.6.1line_draw 5 )
-nhut tén noé dc dung d4& vé 1 duong thang
ngan/doc/nghiéng
¥d cac dung:
Xxr0 = hex x1 ¥1 x2 ¥2
BL. line_draw

—ta cd =

+ x1 = vi tri ngang bat dau
+ ¥1 = vi tri doc bat dau

+ x2 = vi tri ngang k&t thuc
+ v2 = vi tri doc K&t thac

—Tai sao tdpi lal dung BL line_draw thay vi la
line_draw 7 _ _ ) )
—0 day BL duoc dung kKhi ¢ nhiéu lénh (chi ap dung
vs 1 8§86 nhu line_draw,printline,smallprint)
—Ap dung tix 1 1énh tr¢o 1lén
1.7. render_bitmap )
—render_bitmap la lénh cho phép sit dung dc hinh
anh hay bitmap ( nhung ko dc qua gidi han man hinh
casio nhé
¥d cach dung

setlr

setsfr

‘buffer_clear
bitmap: _ _

Xxr0 = hex x1 ¥l sizZe—X SizZe-¥

render_bitmap

er0 = adr_of bitmap

render. ddd4
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bitmap:
hex 3c 7e ff ff ff ff 7e 3c )
# x1,¥1 nhu da noei vi tri theo x va ¥
—5ize x : la kich c0 cua bitmap ngang
—size ¥ ¢ la KkKich c& cua bitmap doc
>cach bt dc size la dec>hex trong menu 3 casio
# & phan hex bitmap hay dich tranh sang hex (bang
cach dung hmtl, va néu ko da bitmap theo hex thi
bitmap sé 161 h1nh I

1.8.1ine_print__call__ )
—chi don gian la in chit nhung c6é thé can 1é
¥d cach dgng :

Xxrg0 = adr_of txt, O0OxYY, O0x00

call Z2edca

render. ddd4

brk
txt:
str "Helllo”

Ox00
-YY la vi tri

—00 = r3 :
Phan R3. _ L N _
+ R3 = 0 => in chit can 1& phai
+ R3 £ 0 => in chit can 1& giita
1. 9.Cach diung calc_func_verify

—-nht tén cai nay giup xac minh

¥d cach dang :

xr0 = adr_of adrcalc 4 adr_of output
calc_func_verify ( that ra calc_func cx dc
¥ call 13344 btw

adrcalc:
adr_of calc
calc:

[Phép tinh 11L
FBO1 /FBO2/FBO3
[Ox00]

output : ~ ) ~ . )
{tra vé num 1 n&u Phép tinh 1 hop d&au vdi phép
tinh 2, khéng hop tra vé num 0. Chi ti&t vao MENU
B, tht 3=3 va xem RAM ché D16C

Calc_func_verify example

Virdu: so sanh x+1 > ¥

org 0Oxe9el

xr( = adr_of adrcalc , 0xdl6c

calc_verify

call 33030

adrcalc:

adr_of calc

calc:

hex 48 a6 31 fb 02 49 00

{>¥=2= lan luot la

dau .
{FBO4/FBOS5/AS51[Phép tinh 21
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=+ Sau khi chay calc_verify, thi dia chi D16C sé

chita num 1 néu thdéa man x+1 > ¥, num 0 néu Kkhoéng

thoa man. ) _

Chu _¥: vi output dang num nén phai d4& wvung output

khoang 10 hex (14 hex n&u la CWII), o

gac¥ : Cai nay dung 4& so phép tinh dang/sali cling
c |

2.0, input_func

-Dung d& lay ki tuw nhap tik ban phim, va thuc hién
phép tinh, k&t qua luu tai vi tri goi input func -
32 {(dec)

¥d cach dung :

xr0 = 0Oxdll14, Oxla, 0x30 . °
[erO]=r2 # Cai nay d& cho ngudl dung khi lam
syntax ERROR, vi tri sé khdong thay déi.

xr0 = 0OxdlOe, Ox42, 0x30 _
[erO]=r2 # N&u ko cé cal nay thi con tro sé ko
hoat doéng _

call 2f210 #input_func )

Nhuoc diém @ nhap dc téi da 100 num/sé6

2.1.Ea_switchcase hay getscankeycode _ i
-noi don gian n¢ giap_cod cac Key d4& thuc hién lénh
cho tung Kkey riéng biét
check_key:
er0) = adr_of kew
setlr
getkey
ea = adr_of kev_table
pop erQ
kKey:
hex 00 00
call 09c20
call 1c64a
setlr
Sp = erBspop er8 ) .
- sau d6 la cac chitc nang cina tung key |
key_table: ]
hex ( 4 86 _tuong cho s& tuong ung vs key )
'a?r_nf [-2]1 label chitc nang key ma ban chon cho
ng lam
ASM cua mouse by me ( byrio
org 0Oxd7v30
home :
setlr
setsfr
buffer_clear
xr0 = 0x0001d113

[er0] = r2
®xr0 = 0Ox0015f031

[er0] = r2
mouse :

Xr0 = hex 58 17 10 10
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render_bitmap
erd = adr_of @
render. ddd4

check_key:
erd) = adr_of kew
getkey
ea = adr_of kev_table
an ergQ
hex 00 00
call 09c20
call 1c6da
Sp = er6,pop er8
1 up:
er2 = Oxffo0
er8 = adr_of [+47881 mouse
call 09cal
0Ox30303030
goto loop
2_down:

erz2 = 0x0100

er8 = adr_of [+4788]1 mouse
call 09ca0

0Ox30303030

goto loop

3_right:
erz 0Ox0001
ers adr_of [+47881 mouse
call 09ca0
0x30303030
goto loop
4 left:
er2 = Oxffff
er8 = adr_of [+47881 mouse
call 09cal
0x30303030
. goto loop
invert:
®xr0) = 0x0004d138
call 203d2
goto loop
off _invert:
setlr
buffer_clear
xrd = 0Oxdl38, 0x01, O0x30
Ler0] = r2

loop:
®xr0 = 0xd184d630
BL strcpy

erld = OxdB62e

sp = er14 pop erld
keyv_table
0330303030393030303030
0Ox0201
adr_of [-2]1 off_invert
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0Ox0101
adr_of [-2]1 invert

adr_of [-2]1 1_up
g [-2]1 2_down
? [-2]1 3_right
? [-2]1 4_left
adr_n? [-2]1 loop

@ :
hex 0OC 00 0A 00 09 00 08 80 08 40 08 20 08 10 08
08 08 04 08 3C OB 20 0D 20 00 90 00 90 00 60 00 00

Tap 1 chi d4&n day théi ! Hen mn vao
, tap 2
Trach nhiém vé ndéi dung
~_@byriooo ( Nhat Huy )
Bién soan/téng hop noéoi dung
) _ @byriooo ( Nhat Huy ) ‘
Cach ndi dung trong day dugc tham khao tu
) nhiéu nguén ROP _
=== Néu cd sal so6t hay _lién he voi toHl ===
~¥a cam on mdét s& nguoi d4a hd tro tHi !
Hi vong tai liéu nay sé gidéng ban hi&u thém
vé ROP-ASM trén casio 580!

~ Trong thoi gian toi lam tap 2 v
Nho doc thém ASM cua nhing ngudi gidéi ROP
d& hoc thém!

Hé&t !
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