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FEFRICEF L, RE AP L T 724901k 98Note %
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HITBILEMELAEICESTVET.
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BIEHO F L7z, LIEHOCPUMEATLE ST
IFAKI-80 M MEA /AN OIRTT A, E5%5
FRCAIEZA, THEEHETEI LB E
5T,

WEDZD [280a 7+F4] (TMP-015) 1,
RELUK, BZOL EVEIoTERLERDR
9. KA, ZBODEARYF A usr &z, EH»
EFA4 vV AEZTITCEHIVE - V=X %fEoT
THENWTTh B,
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NECOHViE, HrLWCPUHMiAH TE T\ T,
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—VLLTEALLEVEWSHHD XS TF.
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TMP-015 TlEZ T L&\ S HEtn & 5 TF.

7270, YHNIERICA FFVEERIEET -
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FTHEEAFE T B L VWS TEHLVDT, a4,
SEFERALNEXZ S TT.

EWNHZ LT, AKI-80DEKMIEH &4, SEITH
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#3E AKI-80 OMSEADWE

NV IV %ESTY T MiiFEDTiEE ROM{ED

Y—ILDOB{E

—RIZ T OB FHEMEOMA T, HEICpE
W L EEED Y — L - X — H OB AREA L i
LEd. BHREY —, GHllY —v, BB TIZERZTIE
VLR F — AN, Y — gV ay - VT b
DIFHETHI > TETHE T,

LZAMN, ZOEI3EY—NICHEDICHDTES
BeELIERMEINDLSICEDE LA D, AlES
DIKEERS>TNT, oL BROEVERT— 2%
FEFIZH OGS T2 D , NTDHBY T FEY—IL
ELTHEHATAZLICK>TREDKTFAREE 220 &
Woz b I TLHRBETHET .

ZhizxL <, [REZERZASTES] L0
TIA—FNH D ET. BEEEIICAKYG IS S
BAZ0WA6 02 BAEHD £, HHY —LIE
HEDICEMAZ2SBEETZEN, A TY — L &%
Y52 THRENGHBENRELNS LS X ) v b
EEFETIARDEL DD EEA,

ZLT, ¥4 AV - VAT LDERBIZBWTE, Z
NIF—DODHEFEEDTY, BETIEd I DH»EL &
DFELED, B [CPUX - ORMESTZEHREY — L
WCE2» BTN RHBEDOT, TV —NLE5L
[LSI X — #IXLSIAGDHEI I 2 25 h s 2D
Z—FICB IS HEERZ B D, —ARICEARE SIS
ROy FTEDFELNTWAEET B K LW
SENBHLTOE LA, 2D XS B4, HIRDOY
N EFSTOBNPERLEEELENWS ZEF AL, &
BICHED IZE B DIZESZ T DT,

FZT, KETYH, BFELEY - )L L LTH— FET
T, V7 ECTTUTr I LT BHT LI LET.
VA4 AVEARORETIE [HN—FRE] & [V 7 2]
B, MAEHINN—TEEFTNE—ARTOHFIZT

EHEIT
— ZLUTHIT, VI IPEBCEHEDKI BN—FUx
DOS & CE&EIckd FAEREEICE T, %57<ICRr — b ORI

KB — FDASIC(ZEBD/N— F o= 7)) &R LT
LESKREZ->THET, FEED]Javad, CF a2y
7 IV IRBRHEICIHRADEDTET»E, IhEH
SBICCEY AL —FTH5DIFNVNT ETL LD,

AKI-80 IC&LBYRT L
RFEDFEL |

X, 22763 HEEICAKLS0 & FKABEFERETA
FLAEY—LEEHICLCOEEEEDET. £3, U
RS D 7= D IZ B L =¥/ — F Y = 7D 70
DY T VYT EEMELT, 7Y T TXA80 &
5T, EDKSIZROM 7’0 2" 7 ANFFE S TS
OPERILTOEFLES.

S, TRV T IBUEOMEY —LE LT, URE
3-1D &S %k/NyF - a5 L[ASM.BAT] Z# 1B L
FL/z. oZdfTDTus s A TEH, TIITER
HEBLOTREL L BHT 2EE LY — A28
LTCWEd, :

FFUTHTTS, THEHHTY., 7FA b - =

C FY AMIFESABBILT, YT I—2R - T 74

JL[TEST.ASM]| 2T BH L NS TN TDEDTT.
KL, TONYFIZEE =7y DT 7 4K EFLH
B9, Ny FERGELELND EO)THHIZT S &0
SFLEbNEFITH, EHIZUX 31D LS ICEHE
L7=ZHiEfE> Z & aifhET.

ZR, EROTa Y s CRICEREA Lo
&, A=y b - T 74 NEBBSEELLL U CRELL
TLES 72T, :

ZZT, TRV TLMHEOKNRIEDORIZ [TH4]

(UR K31y MRERANYF - TOYS LA
ASM.BAT ORE :

XA, N—FEVPCADRY I 2L — X EHfHE L, .

Ag mifes test.asm — EBRAV-Z-I771IORE
BAHIZCE->TEEELZY 7 Vv uatB HiELAD, xa80 test,,,; — T7er77 [xas0] THIE
PLDZ-:(E@7BU 5 TIL - aY S 7:1':70\3 253y copy test.hex transfer.hex «+ FH7 7 INZICIE—

< == 5 . s trans — A=Ky b AFALICAO-F
2L CHRETT 20 HROHmNTY. .
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DEIIZEELTHEWT, didzauy—nk>%k
T7A4A T THEBIZI FANKEZEERLE-D, Fuyx
JRNZTEDF ALY P VICBEIEEDIETISIZLT
WET,

2 THTIE, T2 TOKLTH BT Y77 XA80IC
Z—2y b+ 774 ThHB[TEST.ASM]AFEHE L T
BEILEST. HrvDUSF TY g VIFARE LM Y
FANZDATEEBBLTNBE DT, T TIEF/N
v HEFEDENDT, ®ELID [14 > FIVHEXTER
7 74 Iv] T B[TEST.HEXIME 6 hE+5T9.

3fTHIZ, ZOT7 YT 50 IHERTH 5
[TEST .HEX] % HLffi!Z [TRANSFER . HEX] & Y5 &R D
Tr74 L LTat¥— L3710 MSDOSKERED
YV FTY. ZOFNEBT 740G, KITCTHERAZHR
5HDTY,

447HIZ, [TRANS.EXEl&E WS A Y P FIL <V T b
ERHLTNBZTTY. ZOY T MIDOWTIERE
THLBIHILETH, BRELAZCPUD T TS T A
(Z Z TIX[TRANSFER.HEX] & 7% 5 T\ 3) %, AKI-80
DMABIRAREN/ZY AT LATHRBXE 572D [ROM
ITILLV—R]ITERELT, =¥y b -V AT0%
Vty M(AZ—N)EXEBEEDDY—LTY. DO
FERED AL Y - F—TY.

ETC, ZO&KD EBHTHN Y FTRYNSHEHAL 29
vIME, URRB20 K3 ETusr 54T, T
VT IITHIREAD B NTIZIZEEAICS W R Lkl
AH, BB TS5 BIZ, L ThIZXD AKIE-80
LLBIIHESTVNBEIBITHLATHL EBEVETD
T, RPNIREL THkD TL Z&Wn, BEARIZZDT
U Taid, b LB3EEHEDE > T =BASMS80 &
WS TV TITHIZBNZRDEDTTN, v asE
HAEURT 25 EDIEADDTHDEET, XAS0T
GRS S UBETE F L,

ZNTiE, AKIBODHIXTH 2 HZCPUDZD % /=
Hi%Icd 5, ZBOCPUDi B LI & 5 WEFKAQ T, U
ZARB20TUST LEMBLTCOEELES. &b,
ZZTR 8V aryToCTusrs IV IrREB»es 5
Al o Te Y Mokd &Sk, 23V a VEREBIED
BEWIZOWT i e 9,

F RN [RAM Map| & LT, 7 FL Z28000h
(****h X 16HERL, CTIROx**** DI &) 5, 4FH
OB AEEFHRL TOE T, Z8OCPUL WS DX, T
HWENEZBD BN VR ZPUSNDERIZDOWTIE,
W, HARIZZ DO LS ITRAM fEIRICEFIICER L T
@, [dsl] CEFHLAZZHIISE y MET, Ck
B [unsigned char] &35 & Z A T9.

DE®D [I/0 Map] &W\WSE4Tid, HZCPUN
EHIciEft I hTns 8y MAUHAHRIE—FD T F
LZAZEFRELTOET, ZRNEEFZREV-TE, A —

rovssun GIPECIAL 7!

$E3E AK-80 DREFEEHEDHEE

ABFHLTCOBT FLRAEBBTZ-0D 7Lk
LTCREHZLZBDTH-T, BRI EH
A

Z80CPU Tid, I/OZEME x ) EfE VI DITF
57 5 TWT, N— Ky 2 T EFhZFhD
7 2 £ ZTHHE U 7= 3 4 O EIR(E E (MREQ, IOREQ)
RHTIENhEST. Zheid [I/Ov v 7 FI/0] vy,
AEVBI/OBXPI L —DAEYVEBELTT 2
2§25 [XFEY - 79T FI/O] DCPU L kX< #E
STW3BEZATY. .

D XD [RESET] D5, [org 0000h] & & D
9. Z8OCPUIFY £y F ¥ B L abFIIhb
2R =P LET. ZODH72D DM EAIL, AYiE
TRCHERLZEDTTA, ZITRAVYFLEL
THRIZZDXSIZL T EnwWS EEThICEDR T &
2L 9.

ZLlLTwknk, [main] W3 EHICY v v I L
TEFT, ‘

ZZTid%ET, [pio_al & [pio_bl &&fFIF7=
ZODORFLIL - K=& [RIEE] LTwxy, B
HIZIE, pio_a%8¥ v M NTHAIKR— MIZ,
pio_biZ Efi3¥y M & AJIHIZ, TRSE v b &
JIHIZRELTCOEYT. ZOES5 5y FBNORE
MPITABENDIDIFY X T LRETD LTIl E T EF
TY. mHEE—FAad & 7Y b (out) 2T TY A,
Z8OCPUTIZZ D LS, WbnwbTZHaLlL—4(A
VOZ)EREIEETIEESERNDT, bxo
LIEH»DCPUICENZANICIZHED £ XS5 TY. 7T+
VT alRENn s BBAICIE, ZDXS kAL
VAL ERET MM AEIITOY 0L LTEEDT
EFHLTHNT, 72& 21 [mov src,dst] (XE
) srcDNEEAEY dstl:ﬁii_\)ﬁtgtéﬁ'i/jb‘fb
£5ZLBABETY.

VT FOFEBELEESED EDTHLTY. FIHLOR
#iZcounter L WS EK A ¥ - J YT LTWOET
M, [xor alwnw> D3, ALY 2A2AHTT I XY

— 2 T ORFHBAYFREER) 2 & 5 L5 (ERIE 2%

LFYI)EATY. ZOHED5TT, V7 MIMER
N—FIZE>TVET.

9 [wait_longl EWHXFI— T xA bDY
Th—FvEaA—NLLT, DF¥lZcounter &4 ¥
VAV M= T7a—FhE¥aIBFICRS)LT,
D&EIZ [led_displayl] &5 LEDEMRD7=HDY
TN—F V&A= LTHET. .

DFD, ZoTurIsR, HNeeEA o)AV b
N3 counter DfEia, LED TEIRT S &S 2
DTALTZ LiEDTY.

JZX K320 Z NPEDERDZIZDONTIE, FEL WG
HABKLET. ABLLBICAKIS0 0TS 3I VY

AYFIWHEXTERT 74 TA DY - YRF LOTOTS IR D EPROM (CHi 17
BELCESAG [PROMSA ) EVWSEREIC, 0I5 LERRELEY VDS
o RERT B — RN BN G T —SRO—IE. TR - TP THS



WZ K32 YT Y—ATEST.ASMOAE

J I RAM Map ##H#H#H#

org 8000h —
disp ds b
sw ds il
timer ds 2
counter ds .
JH###H#E I/0 Map #i#i#
pio_a equ 001lch+
pio_b equ 00leh
; #i#HH# RESET #####
org 0000h -~
1d sp,09fffh <
di —
jp main -
JHHHHE INT / NMI
org 0066h
retn
S Main #HHH
main:
1a a,0cfh ;
out (pio_a+l) ,a
1d a,00000000b ¥
out (pio_a+l) ,a
1d a,0cfh §
out (pio_b+1),a
1d a,11100000b 8
out (pio_b+1) ,a
1d a,11111111b
out (pio_b+0),a
1d a,11111000b L
out (pio_b+0) ,a
1d 211322110
out (pio_b+0) ,a
xor a
1d (counter) ,a
loop:
call wait_long -~
1d a, (counter)
inc a -
1d (counter) ,a
call 1led_display =
35 loop
;##### Subroutines #####
wait_long:
1d a,50
1d (timer+0) ,a
_w_loop_1:
call sw_scan =
1ld a, (sw)
cp 0
jr z,_pass
Xor a
1d (counter) ,a -
_pass:
call wait_short +=
1d a, (timer+0)
dec a
1d (timer+0) ,a
cp 0 .
3% nz,_w_loop_1
ret
wait_short:
1d a,10
1a (timer+l) ,a
_w_loop_2:
nop -
nop
nop
nop
nop
1d a, (timer+1)
dec a
1d (timer+1) ,a
cp 0
Iz nz,_w_loop_2
ret
sw_scan:
in a, (pio_b) —
and 11100000b
srl a
srl a
srl a
srl a
srl a
xor 11111111b
and 00000111b
1d (sw),a L=
ret
led_disp_0:
1d a, (disp)
1d c,a
1d b,0
1d hl, table_0 —
add hl,bc
1d a, (hl)
out (pio_a),a
1d a,11111110b
out (pio_b+0) ,a -

RAMPRIZICEH & 5

A PIONT KL XEH

; Mode 3

0:0ut / 1:In
Mode 3

0:0ut / 1:In

3EDLEDICTF -2 &y b

Y72 b1z T? - EA~
A9V AMLETF—42%
340 LED TRR

Jrd bRICAAyFERS

21y FHhonkSRNEIVT
BEHIN—F 2 EIEX

NoP % 5@, Zh%10@EIN—T

K- b 5AH

24y FREEDET B

TRTAL PORBT-TIN

MOEDF—42%59FT5

1d

out

ret
led_disp_1:

led_disp_2:

table_0:

led_display:
1

table_1:

table_2:

table_3:

§8EEEEEEEEEEE BEEEEEEEEEEEE BEEEEEEEEEEEE

a,11111111b
(pio_b+0) ,a

a, (disp)
c,a

b,0
hl,table_0
hl,bc

a, (hl1)
(pio_a),a
a,11111101b
(pio_b+0),a
a,11111111b
(pio_b+0),a

- LOPENF-8ETvFTE

a, (disp)
c,a

b,0

hl, table_0
hl,bc

a, (hl)
(pio_a),a
a,11111011b
(pio_b+0) ,a
a,11111111b
(pio_b+0),a

— [00|PHDTF—2%TyF¥ 3

11110101b,00000101b,11010011b,01010111Db ;
00100111b,01110110b,11110110b,01100101b
11110111b,01110111b,00000000b

a, (counter)

c,a
b,0 )
hl,table_1 «— (datasl0)&K®HB7F—TI
hl,bc

a, (hl)

(disp) ,a

led_disp_0 — 1D EFRR

a, (counter)

c,a

b,0

hl,table_2 «— ((@ata/10)310)&KH BT — T
hl,bc

a, (hl)

(disp) ,a

led_disp_1 — 10D ERK

a, (counter)

c,a

b,0 )
hl,table_3 +— (data/100)&EKH BT — T
hl,bc

a, (hl)

(disp) ,a

led_disp_2 — 100 DRI ERR
0,1,2,3,4,5,6,7,8,9,0,1,2,3,4,5,6,7,8,9 ;o 0-19
0,1,2,3,4,5,6,7,8,9,0,1,2,3,4,5,6,7,8,9 ; 20~ 39
0,1,2,3,4,5,6,7,8,9,0,1,2,3,4,5,6,7,8,9 ;40 - 59
0,1,2,3,4,5,6,7,8,9,0,1,2,3,4,5,6,7,8,9 ;60 - 79
0,1,2,3,4,5,6,7,8,9,0,1,2,3,4,5,6,7,8,9 ; 80 - 99
0,1,2,3,4,5,6,7,8,9,0,1,2,3,4,5,6,7,8,9 ;100 - 119
0,1,2,3,4,5,6,7,8,9,0,1,2,3,4,5,6,7,8,9 ;120 - 139
0,1,2,3,4,5,6,7,8,9,0,1,2,3,4,5,6,7,8,9 ; 140 - 159
0,1,2,3,4,5,6,7,8,9,0,1,2,3,4,5,6,7,8,9 ;160 - 179
0,1,2,3,4,5,6,7,8,9,0,1,2,3,4,5,6,7,8,9 ; 180 - 199
0,1,2,3,4,5,6,7,8,9,0,1,2,3,4,5,6,7,8,9 ;200 - 219
0,1,2,3,4,5,6,7,8,9,0,1,2,3,4,5,6,7,8,9 ;220 - 239
0,1,2,3,4,5,6,7,8,9,0,1,2,3,4,5 ; 240 - 255
10,10,10,10,10,10,10,10,10,10,1,1,1,1,1,1,1,1,1,1 ;0 - 19
2,2:2:2,2,2,2,2,2:2,3,3,3,3:3:3,3:3:3:3 ; 20~ 39
4,4,4,4,4,4,4,4,4,4,5,5,5,5,5,5,5,5,5,5 ;40 - 59
6,6,6,6,6,6,6,6,6,6,7,7,7,7,7,7,7,7,7,7 ; 60- 79
8,8,8,8,8,8,8,8,8,8,9,9,9,9,9,9,9,9,9,9 ; 80 - 99
0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,1,1 ;100 - 119
2,2,2,2,2,2,2,2,2,2,3,3,3,3,3,3,3,3,3,3 ;120 - 139
4,4,4,4,4,4,4,4,4,4,5,5,5,5,5,5,5,5,5,5 ; 140 - 159
6,6,6,6,6,6,6,6,6,6,7,7,7,7,1,7,7,7,7,7 ; 160 - 179
8,8,8,8,8,8,8,8,8,8,9,9,9,9,9,9,9,9,9,9 ; 180 - 199
0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,1,1 ;200 - 219
2,2:2:2:2:2/2,2,2,2,3,3,3,3,3,3,3:3i3:3 ;220 - 239
4,4,4,4,4,4,4,4,4,4,5,5,5,5,5,5 ; 240 - 255

10, 10,10, 10,10, 10,10,10,10,10,10,10,10,10,10,10,10, 10,10, 10
10,10,10,10,10,10,10,10,10,10,10,10,10, 10, 10,10,10,10,10,10
10,10,10,10,10,10,10,10,10,10,10,10,10, 10, 10,10,10,10,10,10
0,10,10,10,10,10,10,10
0,10,10,10,10,10,10,10
100 - 119
120 - 139
140 - 159
160 - 179
180 - 199
200 - 219
220 - 239
240 - 255
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IKEATHWTIEDL» > TL 2EEOBE L LD TY.
KAV bPELTE, BT -8V 7 bOHIZEWN
TLEAZBEWVNWHELEIATLES. DFED, 7SS
Y FLEDDOE Ry b ERRJRITRELFEADEES L
ZAT, WHBEWBHIRES Yy v TEFESOTEL, A
HOBFET7 FL R LT HEF(T—TILV)DONEET
SIBIEHTLVWSEENET =9 7T,

ZDEdSETREYVTTFT V=2 - TrANLEUXP
3-1IZHBXHITXA80 IZE5A2BL, =57 —MNb-T
ZIEL EWBAICE, BEINICWBLD2D T 7 4 R
EohEd. URPF33020)ET7 Y TIIEEDRER
ERLULE [TV T YZLM] EENBE T 740
[TEST.LSTIDHNETY. ZZ T, CPUMNIFUH§
XEY - 7T FLZANY X bOERICIEIZER I T
F9. YROZETEA, Bl zaeiddEiEL T
FLRIZHATHYT, ThZIFICAEL T Z e
b ET.

7 KLV ZADBRIZ B 5 16 DFEFH, Wbwb [
WeE7T s o4] ZDOHDT, EFIcTFarsrs L - &
ENVIZEZXATINZ3DRERIOTFT—2HFYIF X512 “17
L 0" 2R EDTY. TREYVTITEWIY L
Dl ->-EROTas s, BARICEELTINE
JAE 756 LTRABLZEVNIDTTNS &>
LEohEAi,

B3E AKI-80 DRIREREDHELE

72, URXBF3-4(.200D[TEST.SYM|D X 5 &> v
A TrAnLnwS D EERET. Zhik, A
MOTar v HEELR T WL S ICBFIcESHEL-
(&A1) LXHBTEF—2LDBBPEDES> 5D T
7.

ZDT 74N, TNy FEWSIY— L THEAXHA
FI2, SEBEFHEI ZLIEHD EEA.

Z L THEH%BIZ, XA801E Y X F3-5(p.21)D
[TEST.HEX]ID &5 7% [4 Y FTILHEX 7+ —~v v b
TrANEERLET. Zhid, 16EXFIEH D 26
ETFFAbL - TrAnEh>THET. BHRIZEEIC
INATFVDOEHRTTA, Z7ANLELTETFRXDb -
T7ANTHEIENWILIAEF 2y LTHBEZL
9. ZDT7 7A40E, 172812 X b 3-6(p.20)D
KO BBW®KEEDEERINTNWT, ¥4 I VREDIH
RTFZIDERD T — & #ROMALT 5 &5 DAHE
HemoTnE T,

ZDA Y FIHEX T 7 4 LD IZDONWTIE, Java
BEEEY — LR E W ZA318HBDT, Y-
BEDE ZATRHELLIMRET L 7.

{®3-1) AKI-80 YRF LDV 7T MHRFERIE

—

TR FD A 7l

V=R« HEXZ 71U

271 TEST.HEX \

TEST . ASM ROM EPROM

b s

COBRHRAY

CY—=R-D7A)N
TEST c

I . m: (a) )
-/ 5]
*CDEBE \—F/VIF) ><A807 tl—H\i
ELEETS | 4/Tm
o s HEXZ 7 U

TEST.HEX
‘¢WLT§§
?Jéf& FEYTS V=R TN
175V CEFENABO
(b) CIc & BEA%

JavaV—X-Z7 71 )u
TEST .JAV

\

FUIF)-
aVIN—%&
=B

2]

7
AT
HEXZ 7 U
I TEST.HEX
;_V—/
FU-e
ZA47FY

(c) Javall & BFI%
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UAR34Y YUK T7LIVTEST.SYM ODAE

MWRAR36> AUFIVHEXT 71V

—_"
00AA _pass 009C _w_loop_1 00BE _w_loop_2 TEST.HEX 0)77}' Yy h
8004 counter 8000 disp 00E5 led_disp_0
00FB led_disp_1 0111 led_disp_2 0132 led_display (BEF—2E0)
0088 loop 0068 main 001C pio_a
001E pio_b 8001 sw 00CF sw_scan 07 0000 00 31 FF 9F F3 C3 68 00 oc
0127 table_0 0166 table_1 0266 table_2
0366 table_3 8002 timer 0097 wait_long agy NA b EE] (4B48) 7— 2Kk Fa YT
00B9 wait_short =4 T7RLZ L
(Ri&T— 42 80)
00 0000 01 FF
aA> (221200 0000&F3) [ %Lz\-y'7-
ZhH RGO
MR 33 7EVIWERT 7V TESTLST DRE
;H#### RAM Map ###H## 00E1 32 01 80 1d (sw),a
8000 org 8000h 00E4 c9 ret
8000 disp ds 11 00ES led_disp_0:
8001 sw ds 1 00ES 3A 00 80 14 a, (disp)
8002 timer ds 2 00E8 4F 1d c,a
8004 counter ds d: 00E9 06 00 1d .0
00EB 21 27 01 1d hl, table_0
JH###E I/0 Map ##### 00EE 09 add hl,bc
001C pio_a equ 001lch 00EF T1E 1d a, (hl)
001E pio_b equ 00leh 00F0 D3 1C out (pio_a),a
00F2 3E FE 1d a,11111110b
F####E RESET ##### 00F4 D3 1E out (pio_b+0),a
0000 org 0000h 00F6 3E FF 1d a,11111111b
0000 31 FF 9% 1d sp,09fffh 00F8 D3 1E out (pio_b+0),a
0003 F3 di 00FA c9 ret
0004 C3 68 00 ip main 00FB led_disp_1:
00FB 3A 00 80 1d a, (disp)
F#H##E INT / NMI ##### 00FE 4F 1ld c,a
0066 org 0066h 00FF 06 00 1d b,0
0066 ED 45 retn 0101 21 27 01 1ld hl, table_0
0104 09 add hl,bc
F#EHHE Main ##### 0105 1E 1d a, (hl)
0068 main: 0106 D3 1c out (pio_a),a
0068 3E CF 1d a,0cfh ; Mode 3 0108 3E FD 1ld a,11111101b
006A D3 1D out (pio_a+l) ,a 010A D3 1E out (pio_b+0),a
006C 3E 00 1d a,00000000b ; O:0ut / 1:In oioc 3E FF 1d a,11111111b
006E D3 1D out (pio_a+l) ,a 010E D3 1E out (pio_b+0),a
0070 3E CF 1d a,0cfh ; Mode 3 0110 c9 ret
0072 D3 1F out (pio_b+1),a 0111 led_disp_2:
0074 3E EO 1d a,11100000b ; 0:0ut / 1:In 0111 3A 00 80 d a, (disp)
0076 D3 1F out (pio_b+1) ,a 0114 4F 1da c,a
0078 3E FF 1d . @, 1111171 1b 0115 06 00 1d b,0
007A D3 1E out (pio_b+0),a 0117 21 27 01 1d hl, table_0
007¢C 3E F8 1d a,11111000b 011A 09 add hl,bc
007E D3 1E out  (pio_b+0),a 011B  7E 14 a, (h1)
0080 3E FF 1d a,11111111b 01lic D3 T out (pio_a),a
0082 D3 1E out (pio_b+0) ,a 011E 3E FB 1d a,11111011b
0084 AF xor a 0120 D3 1E out (pio_b+0),a
0085 32 04 80 1d (counter) ,a 0122 3E FF 14 a, 1 1TITI1S
0088 loop: 0124 D3 1E Qut (pio_b+0),a
0088 CcD 97 00 call wait_long 0126 c9 ret
008B 3A 04 80 1ld a, (counter) 0127 table_0:
008E 3c inc a 0127 F5 05 D3 57 db 11110101b, 00000101b,11010011b,01010111b
008F 32 04 80 1d (counter) ,a 012B 27 76 F6 65 db 00100111b,01110110b, 11110110b,01100101b
0092 CD 32 01 call led_display 012F F7 77 00 db 11110111b,01110111b, 00000000b
0095 18 F1 Ja loop 0132 led_display: »
0132 3A 04 80 14 a, (counter)
;##### Subroutines #iH### 0135 4F 14 )y
0097 wait_long: 0136 06 00 ld b,0
0097  3E 32 1d a, 50 0138 21 66 01 1d hl,table_1
0099 32 02 80 1d (timer+0),a 013B 09 add hl,bc
009C _w_loop_1: 013C TE 14 a, (hl)
009cC CD CF 00 call sw_scan 013D 32 00 80 1d (disp),a
009F 3A 01 80 1d a, (sw) 0140 CD E5 00 call 1led_disp_0
00A2  FE 00 cp 0 0143  3A 04 80 1d a, (counter)
00a4 28 04 jr z,_pass 0146  4F 1d c,a
00A6 AF xor a 0147 06 00 14 b,0
00A7 32 04 80 1d (counter) ,a 0149 21 66 02 1d hl, table_2
00AA _pass: 014c 09 add hl,bc
00AA CD B9 00 call wait_short 014D T1E 1d a, (hl)
00AD 3A 02 80 1d a, (timer+0) " 014E 32 00 80 1d (disp),a
00BO 3D dec a 0151 CD FB 00 call led_disp_1
00B1 32 02 80 14 (timer+0) ,a 0154 3A 04 80 1d a, (counter)
00B4 FE 00 cp 0157 4F 1d c.a
00B6 20 E4 ik nz,_w_loop_1 0158 06 00 1d b,0
00B8 c9 ret 015A 21 66 03 1d hl, table_3
00B9 wait_short: ! 015D 09 add  hl,bc
00B9 3E O0A 1d a, 10 015E TE 1d a, (hl)
00BB 32 03 80 1d (timer+1l) ,a 015F 32 00 80 1d (disp) ,a
00BE _w_loop_2: 0162 CD 11 01 call led_disp_2
00BE 00 nop 0165 c9 ret
00BF 00 nop 0166 table_1:
00co 00 nop 0166 00 01 02 03 db 0,1,2,3,4,5,6,7,8,9,0,1,2,3,4,5,6,7,8,9
00cl 00 nop 0l6A 04 05 06 07
00c2 00 nop 016E 08 09 00 01
00c3 3A 03 80 1a a, (timer+1) 0172 02 03 04 05
00C6 3D dec a 0176 06 07 08 09
0oc7 32 03 80 1d (timer+1) ,a 017A 00 01 02 03 db 0,1,2,3,4,5,6,7,8,9,0,1,2,3,4,5,6,7,8,9
00CA FE 00 cp 0 017E 04 05 06 07
oocc 20 FO jr nz,_w_loop_2 0182 08 09 00 01
00CE €9 ret 0186 02 03 04 05
00CF sw_scan: 018A 06 07 08 09
00CF DB 1E in a, (pio_b)
00Dl  E6 EO and  11100000b (... *hE&...)
00D3 CB 3F srl a
00D5 CB 3F srl  a 0456 02 02 02 02 dab 8.2 0020 3452 208 12 2000242 425 242
00D7 CB 3F srl a 045A 02 02 02 02
00D9 CB 3F srl a 045E 02 02 02 02
00DB CB 3F srl a 0462 02 02 02 02
00DD EE FF xor 11111111b
00DF E6 07 and 00000111b 0466 end
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:0700000031FF9FF3C368000C
:20006600ED453ECFD31D3E00D31D3ECFD31F3EEOD31F3EFFD31E3EF8D31E3EFFD31EAF32AA
:200086000480CD97003A04803C320480CD320118F13E32320280CDCF003A0180FE00280414
:2000A600AF320480CDB9003A02803D320280FE0020E4C93E0A320C8000000000003A038014
:2000C6003D320380FE0020F0CIDB1EE6EOCB3FCB3FCB3FCB3FCB3FEEFFE607320180C93AD0
i2000E60000804F0600212701097ED31C3EFED31E3EFFD31EC93A00804F0600212701097E63
:20010600D31C3EFDD31E3EFFD31EC93A00804F0600212701097ED31C3EFBD31E3EFFD31EAL
:20012600C9F505D3572776F665F777003A04804F0600216601097E320080CDE5003A048022
:200146004F0600216602097E320080CDFB003A04804F0600216603097E320080CD1101C93C
:200166000001020304050607080900010203040506070809000102030405060708090001F1
:200186000203040506070809000102030405060708090001020304050607080900010203CD
:200126000405060708090001020304050607080900010203040506070809000102030405A9
:2001C600060708090001020304050607080900010203040506070809000102030405060785
:2001E600080900010203040506070809000102030405060708090001020304050607080961
:20020600000102030405060708090001020304050607080900010203040506070809000150
:2002260002030405060708090001020304050607080900010203040506070809000102032C
:20024600040506070809000102030405060708090001020304050607080900010203040508
:200266000A0A0A0A0A0A0A0A0A0A01010101010101010101020202020202020202020303F0
:200286000303030303030303040404040404040404040505050505050505050506060606CE
:2002A600060606060606070707070707070707070808080808080808080809090909090948
:2002C6000909090900000000000000000000010101010101010101010202020202020202DA
:2002E60002020303030303030303030304040404040404040404050505050505050505057C
:200306000606060606060606060607070707070707070707080808080808080808080909F3
:2003260009090909090909090000000000000000000001010101010101010101020202025D
:20034600020202020202030303030303030303030404040404040404040405050505050527
:200366000A0A0A0A0A0A0A0A0A0A0A0A0A0A0A0A0A0A0A0AOAOA0AOAOAOAOAOAOAOAOAOA3T
:200386000A0A0A0A0A0A0A0A0A0A0A0A0A0A0A0A0A0A0A0AO0A0A0A0AOAOAOAOAOAOAOAOALY
:2003A6000A0A0A0A0A0A0A0A0A0A0AOAOAOAOAOAOAOAOAOAOAOAOAOAOAOAOAOAOAOAOADAF7
:2003C6000A0A0A0A01010101010101010101010101010101010101010101010101010101D3
:2003E6000101010101010101010101010101010101010101010101010101010101010101D7
:200406000101010101010101010101010101010101010101010101010101010101010101B6
:2004260001010101010101010202020202020202020202020202020202020202020202027E
:20044600020202020202020202020202020202020202020202020202020202020202020256
:00000001FF
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(&R3-1> MIDIXytE—Y

status byte meaning data bytes

0x80-0x8f note off 2 - 1 byte pitch, followed by 1 byte velocity
0x90-0x9f note on 2 - 1 byte pitch, followed by 1 byte velocity
O0xa0-0xaf key pressure 2 - 1 byte pitch, 1 byte after-touch
0xb0-0xbf parameter 2 - 1 byte parameter number, 1 byte setting
0xc0-0xcf program 1 byte program selected

0xd0-0xdf after touch 1 byte channel pressure

0xe0-0xef pitch wheel 2 bytes gives a 14 bit value

(&322 YATFL - -AvtE—Y

byte purpose data bytes
0xf0 system exclusive variable length
0xfl time code variable length
0xf2 song position 2 - 14 bit value
0x£f3 song select 1 - song number

0xf4 undefined

0x£f5 undefined

0xf6 tune request 0

0x£f7 EOX (terminator) 0

(&34 /—b-HFvE&E/ = FT

(&R3-3)

UZIWIAL - Xyt—Y

0x£f8 timing clock

0x£f9 undefined

Oxfa start

0xfb continue

Oxfc stop

oxfd undefined

Oxfe active sensing

Oxff system reset

(&35 /—k-FUN

0x80-0x8f | note off | 2- 1 byte pitch, followed by 1 byte velocity Octavetl C |C# | D |D# | E | F |F# | G |G# | A | A#| B |
0x90-0x9f | noteon | 2- 1 byte pitch, followed by 1 byte velocity 0 0 1 (23|45 |6 |78 ]9 ]|10]11
<§3_7> FrR)) - E—R Ayvtg—Y 1 12 |13 |14 |15 |16 (17 |18 |19 |20 |21 |22 | 23
2 24 |25 |26 |27 | 28|29 |30 3132 (333435
Status Data Byte(s) | Description 3 [36[37[38 (39| 40|a1 [42 43|44 [45]46] 47
D7----D0|D7----D0
4 48 (49 [50 |51 52|53 |54 [55|56°|57|58]|59
1011nnnn|Occcccce U;\gg%ﬁ;;ﬂ‘i—g " 5 |60]61 |62 636465666768 ][69]70]71
ovvvvvvy | (FEFRAHAL CEIHPDAAL v F
c¢=122,v= 0:Local Control Off 6 72 |73 |74 |75 |76 |77 |78 |79 |80 | 81|82 | 83
c=122,v=127: Local Control On 7 84 |85 (86 (87 | 88|89 |90 |91 /92|93 |94 |95
8 96 |97 [98 |99 [100/101 {102 (103|104 |105|106|107
A=/ —=bF7 GEERSEEFEL)
c =123, v =0: All Notes Off 9 [ro8|r09f110|111]112[113 [114 115116 [127]118|119
_ ) 10 120121122 |123|124|125 |126 (127
BET— FORE (RS AME)
c=124, v=0: Omni Mode Off
c=125,v=0: Omni Mode On
c=126, v=M: Mono Mode On (Poly Off)
c=127, v=0: Poly Mode On (Mono Off) (EK3B) FyRIL -MRARA - Avt—Y
Status Data Byte(s) Description
D7----D0 | D7----DO
1000ccec | Onnnnnnn J—F %7
ovvvvvvv (nnnnnnn) is the note number.
(vvvvvvv) is the velocity.
1001lcccc | Onnnnnnn A N
ovvvvvvv (nnnnnnn) is the note number.
(vvvvvvv) is the velocity.
1010cccc | Onnnnnnn R) T k=2 DT TH— ¥ uF
Ovvvvvvy LW H L THLALEN)
(nnnnnnn) (ccceccece)is the note number.
(vvvvvvv) (vvvvvvv)is the pressure.
10lleece | Ococecen arvirog—).-Fxry
ovvvvvvY (HOT > Fu—5 O [#Hik])
(cccccecec) is the controller number.
(vvvvvvv) is the new value.
1100cccc | OpppPPPP TBY G b F TP
(pppppPPP) is the new program number.
1101lnnnn | Occccccc TIY— ¥ yF
(ccceccce) is the channel number.
1110nnnn | 01111111 FyF . .~xyF
O (14E Y MERTORMET— )
(111111) are the least significant 7 bits.
(mmmmmm) are the most significant 7 bits.
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LWV Ay =V TR, 234 VDT — AT
14y MEEOERBRAEET S I DI h > TVOET.

BERD/INT A —F B RRT BH-00 [T ba—
L FxvV | VS Ay k—VDESIZIZ, MIDI
RT3 FHOMIETE — P E2HET 5 4 &ML e
NHD ET.

¥z, EROGTHEBHEREBHRIEETE20D
IRELT, [V - ZAF—R ] LS HE
BhDFET., Zhid, [RICAT—% R - /34 MITHE
{F—& 54 POMTHIE, 2AF—& R - 54 b
EFABLUTCREBLTCE V] &3 30Td. REMH
BAEKLTELEL TEEVDOTETL S, ZEMIZE
B5THo>TCHMEFICHIREL T L 2 Fhulan £
HA.

MIDIDZE L WS DI, =& i1 [FEEE] %
R CHEREWS L=DIC [RBEKT] 2IEELL ERT
FaE, [FRWBOHENTIEE S R0 v
BEICE > TH@NARIMEL LD 3256, REM
L0 EREMDIES> NEALEEND DD TY.

AT =B A N4 FDEFAE y FAFTART “17,
DD [f*] Lo TWBENIZIE, X 512FK3-2,FK
3-8DKSk [VAT AL - Avk—V | R [YTLEK
AL Ay e—V | EIINBHEMRIE,ND 2 E DY
—TWNHD FT.

INSDEHE Xy =X, TRALSNDARA R -
Ay —UREELTORVEPIC (DAY Z &
MNARETY. 2F 0, ZEMIF DR EZNER?H
LTHAT EW ZEETRELCE2ATIE R
5NDTY.

® [/—b-A>] ET/—F-#7]

KAR - Ay E=—VDS5H, £3-4TEBINhBP
‘DA, MIDIIZ & % HEEHBHERDO S > & HAR L Ao
533DTY. ZhiE [/—b - Fv] & [/—1F - F
7] T, 2,54 F B3 ZDpitch (F&E) <, /— b -
CFYNEFTW, RES5DOLIITHEI N TOET.

WhWBET /O [H#Cl £\ S D10 T6E0 L
D ETH, BREEVWIOEFFAIZCK > TEEFHIC K
STCEA I E—TOERBUIREZ D 75, EEDORE
WRELTHELGFLERUUICAS LIZRY A,

72, 354 PHOF— 2134 DFREDOZFEIZH
W B [NavTF 4| EOSET, PAREISIOHRE
TR L RE» SR T 2D T, ZOARABFTY
F9.[/—b - A7) iIcbiFsaNgs T (iF, [#E
D OIREMTHEE] LT ENWSIREBOTEH, Th
IS L 7= BT RIIE L A EEEL TV E A,

FLTC, V=V - AT —H ZADNL— L TIERE
IR ELIRRT B0, [/ — b - F 7205 EH

rsv52556 SIPECIAL &I

BEINAX—DTEDHBIES.

ID MIDIZORZI—VT - AyE—Id(CBHAFTNTND, MIDIHERCE

3T AKI-80 DRIREEDRELE

S [/ =t - FrvTxuvF g nEa]l 2w EE
EHWD] M, b T—RMIITbh g,
7o AW, EEIC [HhRCEME 64 THNT, 2D
FEEFILL7Z] &0 S EHBEROBA, MIDIF v
INEELIF ¥y INT bbb [0)] 35L&,

90 3C 64 — 80 3C 64
EWVNY A=V EEDVET,. ECHDBNT U H -
2ATF—2A%EMHES &,

90 3C 64 — 3C 00
L, T8RS L THELDLITTYT. ZEMTIZ,
ZOMFIZDNTIELLS R L AL A,

@ FrRIV - RAR e Ay -

ZZT, MIDIX v X —CDEFZATFM-F LD 3
L, DEDXSICEDET. ZITHE, AT—& X -
N4 FPDOT4A4E Y D [cccel AMIDIF ¥ FILTF,

9, [HADOMIDIF v XN EDEHRTH S, [F
YR KA Ay =V ] OEHTYE. 727501
B4 DFELWARICOWTIRBIEL 5 (53-6).

%3-713, £360 [TV bEI—JL - FxV V| D
— B S THPNCEFHZE XN TS [F v F)L - E—
F-Xyt—o] OEHTT.

e
® arO—LeFP

kT R7z [B*] THESavyta— - F UV
IZ2WTik, 2234 FETHREZNS [y btae—0
BE| I2k-T, R38O LS HMENDH D 7.

@ VATFLAyE—T

DX, [V2AF4-aFY - XAyt —V ] O
<7,

FFRUNE, A —H T LI F 5 72 < SHE D BRI
ERITITCENENS [ZHXZ2I -V T - Ayt —V ]
TY (F3-9). Thid, BN [FOl, RDOTF — & H
A—=HZTEIZHEINTNWS [ID] 12k, dEiTH
R ERDOTF -4 RETEHED TE > MAICERHKL
TENWEWVWS BDTY, ZDF—&iF®REDS [F71] T
BbdZLlilhoThEdI» s, HANICIEMIDIO
ZEMTIE [FONSF7 £ TIHEHTS] LnH—
LTHIBL £,

HAWIZ A —HEICHET S0V BFTDITI 2
=2 TOHNE LT, YT ITHFROY T YV
ST — R E T DT AN — TOEY &> T
BV TTBENIUTOREND D T,

T, Ny FESTIERS10D KD BERERD F
3

ZLT, ZHIZHNTH YT VO ET — X2 D8
oy bE, BIIMODXIITKDFT. /37 v bid127
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2nd Byte Value g 3rd Byte
Binary Hex Dec saeum Value Use
00000000= 00= 0| Continuous controller #0 0-127 MSB
00000001= 01= 1|Modulation wheel 0-127 MSB
00000010= 02= 2 |Breath control 0-127 MSB
00000011= 03= 3| Continuous controller #3 0-127 MSB
00000100= 04= 4| Foot controller 0-127 MSB
00000101= 05= 5| Portamento time 0-127 MSB
00000110= 06= 6|Data Entry 0-127 MSB
00000111= 07= 7|Main Volume 0-127 MSB
00001000= 08= 8| Continuous controller #8 0-127 MSB
00001001= 09= 9| Continuous controller #9 0-127 MSB

00001010= 0A= 10| Continuous controller #10 0-127 MSB
00001011= 0B= 11| Continuous controller #11 0-127 MSB
00001100= 0C= 12| Continuous controller #12 0-127 MSB
00001101= 0D= 13| Continuous controller #13 0-127 MSB
00001110= O0E= 14| Continuous controller #14 0-127 MSB
00001111= OF= 15| Continuous controller #15 0-127 MSB
00010000= 10= 16| Continuous controller #16 0-127 MSB
00010001= 11= 17| Continuous controller #17 0-127 MSB
00010010= 12= 18| Continuous controller #18 0-127 MSB
00010011= 13= 19| Continuous controller #19 0-127 MSB
00010100= 14= 20| Continuous controller #20 0-127 MSB
00010101= 15= 21| Continuous controller #21 0-127 MSB
00010110= 16= 22| Continuous controller #22 0-127 MSB
00010111= 17= 23| Continuous controller #23 0-127 MSB
00011000= 18= 24| Continuous controller #24 0-127 MSB
00011001= 19= 25| Continuous controller #25 0-127 MSB
00011010= 1A= 26| Continuous controller #26 0-127 MSB
00011011= 1B= 27| Continuous controller #27 0-127 MSB
00011100= 1C= 28| Continuous controller #28 0-127 MSB
00011101= 1D= 29| Continuous controller #29 0-127 MSB
00011110= 1E= 30| Continuous controller #30 0-127 MSB
00011111= 1F= 31| Continuous controller #31 0-127 MSB
00100000= 20= 32| Continuous controller #0 0-127 LSB

00100001= 21= 33|Modulation wheel 0-127 LSB
00100010= 22= 34|Breath control 0-127 LSB
00100011= 23= 35| Continuous controller #3 0-127 LSB
00100100= 24= 36|Foot controller 0-127 LSB
00100101= 25= 37|Portamento time 0-127 LSB
00100110= 26= 38|Dataentry 0-127 LSB
00100111= 27= 39|Main volume 0-127 LSB

N4 PFOICEDET. ThTUCF vy - ok
LS TREEME LT .

F/, AV L —REF VT ITEBNY YA Y
Lo TCHE YT THDORETabary, UTD
3 ITHEESNTHET.

FF, FVTEV TN BITIE, FT3-124583%D
T3, NPV 2A7DAyE—-D L LTI,
cc = channel number
pp = packet number
VS EFKITH LT, RIIMEHFK ST, LM
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&3-8) avrO—I-FzvY

2nd Byte Value % 3rd Byte
Function

Binary Hex Dec Value Use

00101000= 28= 40| Continuous controller #38 0-127 LSB

00101001= 29= 41| Continuous controller #9 0-127 LSB

00101010= 2A= 42| Continuous controller #10 0-127 LSB

00101011= 2B= 43| Continuous controller #11 0-127 LSB

00101100= 2C= 44| Continuous controller #12 0-127 LSB

00101101= 2D= 45| Continuous controller #13 0-127 LSB

00101110= 2E= 46| Continuous controller #14 0-127 LSB

00101111= 2F= 47| Continuous controller #15 0-127 LSB

00110000= 30= 48| Continuous controller #16 0-127 LSB

00110001= 31= 49| Continuous controller #17 0-127 LSB

00110010= 32= 50| Continuous controller #18 0-127 LSB

00110011= 33= 51| Continuous controller #19 0-127 LSB

00110100= 34= 52| Continuous controller #20 0-127 LSB

00110101= 35= 53| Continuous controller #21 0-127 LSB

00110110= 36= 54| Continuous controller #22 0-127 LSB

00110111= 37= 55| Continuous controller #23 0-127 LSB

00111000= 38= 56| Continuous controller #24 0-127 LSB

00111001= 39= 57| Continuous controller #25 0-127 LSB

00111010= 3A= 58| Continuous controller #26 0-127 LSB

00111011= 3B= 59| Continuous controller #27 0-127 LSB

00111100= 3C= 60| Continuous controller #28 0-127 LSB

00111101= 3D= 61 |Continuous controller #29 0-127 | LSB

00111110= 3E= 62 |Continuous controller #30 0-127 LSB

00111111= 3F= 63 |Continuous controller #31 0-127 LSB

01000000= 40= 64 | Damper pedal on/off (Sustain) | O=off | 127=on

01000001= 41= 65| Portamento on/off 0=off | 127=on

01000010= 42= 66| Sustenuto on/off O=off | 127=on

01000011= 43= 67| Soft pedal on/off O=off | 127=o0n

01000100= 44= 68| Undefined 2
(oML T 2kER)

01011111= 5F= 95| Undefined ?

01100000= 60= 96| Data entry +1 127

01100001= 61= 97|Dataentry—1 127

01100010= 62= 98| Undefined 2
(oM 72kER)

01111001= 79=121|Undefined ?

BEDREL ZHEHEOBcEEMIL CGRfETZ ¥, Z
ZTE, WY Fy=zA20FLWEBRFE T P a Lol
TEIZDWTITEME L 7.

DI [F1] THEBDE, [#44-3—F] O
FHIRT9 . Zhid, MIDIHEES & MYEHEEs & OEI %
LBIDITEHZEINIZEDT, YLFAT L TDAA
DA TIER—BIICFIH I T E T,

A4 L T—= FOREIZIE, WL O»DOFEERH D
7.

FT [2r—F%-TL—24 - Xyt—V] OBEPAIC

BETORIIL BEICEAIZESER, T—9FR, BRORBERLEDRNDLAR.




(K39 IIRIN—-VT - AytE—Y

$B3E AKI-80 DRIREREDEE
(E3-10> v FEBIER

[ Status Data Byte(s T
D7----D0| D7-- -y-DO) Description

11110000 | 0iiiiiii | System Exclusive.

0ddddddd | This message makes up for all that MIDI

o bit Manufacturer's I.D. code. If the
0ddddddd | synthesizer recognizes the 1.D. code as
11110111 | its own, it will listen to the rest of

the message (ddddddd). Otherwise, the
message will be ignored. System Exclusive
is used to send bulk dumps such as patch
parameters and other non-spec data.

(K3-11> BYTUVITERT—IDINT Y b

FO 7E cc 02 kk <120 bytes> mm F7

ee channel number
kk running packet count (00->7F)
mm checksum (XOR of 7E, cc, 02, kk <120 bytes>)

(&3-12> FVTODUIIR b

FO 7E cc 03 ss ss F7

ce channel number

ss ss sample number requested (LSB first)
GR3-13> N\NJRYTAIDES

ACK FO0 7E cc 7F pp F7

NAK FO 7E cc 7E pp F7

CANCEL FO 7E cc 7D pp F7

WAIT FO 7E cc 7C pp F7

3, 31415254 P TEFKZLLEY. T ZTiE,
PSR IS B B 4 DFHEEOB AL 3. |
EOF—2DIHICFELVWERE LT, R3-154E
tRrODENTWET. ZLT, [FL - Ay t—V]
ELTOEHKHE LT, #3165 K S51210/54
MEROEBRBHEINTOET. 72, Zofinca
—YPHED X4 L3 - FERETEZZREREEFHE SN
TWETH, TITTIEHEWL X T,

% 7=, SMPTE & 4 & 2 — FIZU¥efl U 7= B2 R85 D
T4 VICBEAT A Ay -V, RIATD LS IC

AFIVTFvT - DU=X

FO 7E cc 01 ss ss ee £f ff ff gg gg gg hh hh hh ii ii ii 33 F7
¢ channel number

ss ss sample number (LSB first)

ee sample format (number of significant bits; 8->28)

f£f £f £ff| sample period (I1/sample rate) in nanoseconds (LSB first)

gg gg gg | sample length, in words

hh hh hh| sustain loop start point (word number) (LSB first)

ii ii ii| sustain loop end point (word number) (LSB first)

33 loop type (00:forwards only; 01:alternating)

(KR3-14) I4—5 - Tb—L - Avtg—Y

Fl1 Onnn dddd
dddd = 4 bits of binary data for this Message Type
nnn = Message Type:

0 = Frame count LS nibble

1 = Frame count MS nibble

2 = Seconds count LS nibble

3 = Seconds count MS nibble

4 = Minutes count LS nibble

5 = Minutes count MS nibble

6 = Hours count LS nibble

7 = Hours count MS nibble and SMPTE Type

e

MEENTHEY. ZTZ2Ts, ThEhOFHET LD
EFIZDOWTITENE L 7.

TOMDY AT L - TAEY - Ay k—VELTIT,
K3-18DEDABH D 7.

Z U TR, RENRD 0D [ 274 -
TIAAL L - Ayt—=V ] LT, R319DBD1H
DET. THhIETRTINA T, HBPDO LTIV
T - BT oEGOII AN =T - Ay E—VD
FIZT3, RARICHDIAFh THIELL e h s~
XThBHEHEINTOE T,

FERSEES

RISF— &

1 AvEREAFIVT v JERH BS¥ 26l (—#) 1808

N—RISGBVWIVIZTICEBRIcDDT—5IN T

EAMi1,682M (BiR)

AL, [HWAL] 2BHELT, BEZb o Ty V=7 ALICHENLTIELY, EW)EVWALAEINE Lz, &
RO, <A ¥ aF sy ay) T <4 aryFEREotFEmE] 2R, 2V TELOBMNE T (CFLRE> CkR
LF L7z, iU, CGREE, SV a VgD, (x4 avBIss, (Fv THEE, (FEFLEEM, (ERIEL FXaxy

MY, CASIC), <HEULEL> @ 8THH TY.
C QiEhR AT

s SIPECIAL YT

T170 RS BXERR]-14-2 Brseat & (03)5395-2141 #x%& 00100-7-10665
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HELWIA4—% -
Tb—L - Avt—Y

(#&3-15)

(R3-16> T Avt—Y

RAME COUNT: xxx yyyyy

xxx = undefined and reserved for future use. Transmitter
must set these bits to 0 and receiver should ignore!
yyyyy = Frame number (0-29)

SECONDS COUNT: xx yyyyyy

xx = undefined and reserved for future use. Transmitter
must set these bits to 0 and receiver should ignore!
yyyyyy = Seconds Count (0-59)

MINUTES COUNT: xx yyyyyy

xx = undefined and reserved for future use. Transmitter
must set these bits to 0 and receiver should ignore!
yyyyyy = Minutes Count (0-59)

HOURS COUNT: x yy zzzzz

x = undefined and reserved for future use. Transmitter
must set this bit to 0 and receiver should ignore!
yy = Time Code Type:
0 = 24 Frames/Second
1 = 25 Frames/Second
2 = 30 Frames/Second (Drop-Frame)
3 = 30 Frames/Second (Non-Drop)
zzzzz =Hours Count (0-23)

&3-17) SMPTE#A Ld—R

FO0 7F <chan> 01 <sub-ID 2> hr mn sc fr F7

FO 7F = Real Time Universal System Exclusive Header
<chan> =7F (message intended for entire system)
01 =<sub-ID 1>, 'MIDI Time Code'
<sub-ID 2> = 01, Full Time Code Message
hr = hours and type: 0 yy zzzzz
yy =type:
00 =24 Frames/Second
01 =25 Frames/Second
10 =30 Frames/Second (drop frame)
11 =30 Frames/Second (non-drop frame)
zzzzz = Hours (00->23)
mn = Minutes (00->59)
sc = Seconds (00->59)
fr = Frames (00->29)
F7 =EOX

FO 7E <chan> 04 <sub-ID 2> hr mn sc fr ff sl sm <add. info> F7

<chan> = Channel number
04 = <sub-ID 1>, MIDI Time Code
<sub-ID 2> = Set-Up Type

00 = Special
01 = Punch In points
02 = Punch Out points
03 = Delete Punch In point
04 = Delete Punch Out point
05 = Event Start points
06 = Event Stop points
07 = Event Start points with additional info.
08 = Event Stop points with additional info.
09 = Delete Event Start point
0A = Delete Event Stop point

(K318 YATL-IEY - Ayt—Y

0B = Cue points

0C = Cue points with additional info

0D = Delete Cue point

OE = Event Name in additional info
hr = hours and type: 0 yy zzzzz

Yy = type:
00 =24 Frames/Second
01 =25 Frames/Second

10 = 30 Frames/Second drop frame

11 = 30 Frames/Second non-drop frame

zzzzz = Hours (00-23)
mn = Minutes (00-59)

11110010 |01111111 VT RTvay R4S
Ommmmmmm (17— % D EDOHH % 155E)

11110011 Osssssss VAR 478

11110110 Fa—=lTQ) I TRk

11110111 IIAI V=Y T Db

&E3-19 YAFLA

CUTZWEIA L - XytE—Y

111140005, 74 S ¥ T - 209D
11111010 |¥—=7 YH DAY —}
11111011 | ¥ —%¥ ¥ OfET
11313200 | =T vH DAL 2T
11111110 |MIDIY — 7 VORHEF = v &
11111111 |V AF L - YEy b

(—fE 2o TIRWIF W)

28

RIVFAT 47
7 EUTHIAY T ED/RFR.

sc = Seconds (00-59)

fr = Frames (00-29)

ff = Fractional Frames (00-99)

s1, sm= Event Number (LSB first)
<add. info.>

F7 = EOX

F0 7E=Non-Real Time Universal System Exclusive Header

TR MMER, RENER, BENEREEZRE UIXT «




Apbe\ndixe \

£ 3 £ AKI-80 DBIREEDEE

29V F— KMIDI 7 7 1 ILHEIC DN T

MIDI $3#& & SMF 548

MIDIHARE & i, AW [H535F] [ 5 5]
[BANRY ] EWSBIOFERE TL2HEL T
WERADS, [MIDIERAEFREIMICKLIZESNS ]
v [Eh] OFEHIZn X VWEERTEXEHA. 7
ZTHREENI=DH, [IEEMIDIZ 7 4 L] &5 7
7ANLERT, ZOEBHRIZLE=NS7E2T— 2 ThhuL,
EDE>%y—rry (BHEE) V7 F THLRET
b, AL &> aMIDIEZRA [H4E] TX350TY.

22, [HEEESEFRT 52 [HofEs &
SHEFETBEN| [T7ANELTESST—2452FL®D
Bh] mEDEMERETVBSELEED £F. SMFiEd
ET [HBEELLTHAETS] WS HND 28
DEDTHB, L3 LIcxD 9.

B FEDES

Z.ZTIE, SMEFTRER WL DD HEEIZ DWW THE
HiZEZL kx4,

® [Sequence] ¥—#4 > X

IR ER E & 3 IC—H O MIDIEH 236X 7= 57 —
BDT LT, TOF—RIZLERn->TEHBHE TS L
TOEFEEBABEINE T, &2, g [—
ODHFEF] LR E N TS EFREEERIT, [/ —
Fey, — OB, J—F - A7) LS =00
BHOY = v 2 EZEfliE > biFTF.

® [Track]l k5 v %

HHE NS DIRE—D/S—- b 2SRRI TWB Z
CIRFLEALEERL, xuTF4 LR, B NI T
ER—ZEVFTAL, BHEVELIF—Tr2b5D K>,
BRD/S— P BFEFICHBINE Y. 22 TIOHEIS
—bDOREEDE, FT v VIS TEKICH
S T L 9.

® [Chunk] Fv>7

SMFD 7 7 4 LG EEFKT 5720112, V=7 V2R
ERRTAHEELLT [Fy v o] ES5k&E
TWEY, V=T VR T7ANE, N9 BZDF ¥V
2L, DI v IR LT —2E28DF 5y

T F oo, BRI NG TR X TN
F9(F3-20). ZIZ T [MThd] &4 [MTrk] &5
AN P DR Y T I H - F— 2L, THE N SMFHM
HOHET, Zhicfii< 7 —2EIE32y b mw 5
FTUNES,
ZDTF—2RIZKD, TNFhDF vV rDF—%
IDBISIBRUZAIERET -2 E0FE3. Z0h-0
iXJavadD/NA4 b - - FTHEFEEL XN TCuovE 4,

® [FIEi1L]

MIDIFH T, [ZhZhDMIDIA XV + DRED
FHXTEER ] & 2 v AL 58 MIDIA XY b T
DOFEXTIFR ] &>, MIDIA XY b DEAD b EZRE
DX ZEFER T 57200 [HR] OEnd D A,
%Z ZCSMF T, [ROMIDIA XY b & TOMXEF
] #REFETB2DIC, TLEALA LENS S A
FHLET.

ZhiE, VAT AIZEBEDOR—ZATHIEFNE 20y
IETHLDEVNS By Y MEE UTHERLET.

7 — 2, [FIR] 22X Fmhoayorn»s
[#5] DEICETIRANEAFI vy - LY O%R
STWE20IT, 5y MEDF— & & LTEHZT
L, INEOEERICH U CEBKR S F D ICE KXV
WIZ, UTD XS B EZEREROEREEHTWE T,

TR EA LI, FTHNERZET —-22878y b
TEHRTEBHAITIE, TOEH151 P THAET.
ZLTIhEBA BHAICIE, MSB %0 _EiF =R
T, 7Ty FEFEHALTCT -2 2XBLET. £
BT& 3 MHEMZEDRAT — 13 [OFFFFFFF| T
T, ZHERNEMN Y Oy 2 HB60F[FE LT [
435000 WS BEHREETY [4H] I2H725DT,
HENESHET -2 LTE+5TF.

T L4 LRSS — 4 L OB, F3-
291DX3 k5D £,

® +rSvU - F—E2DOER

FT oy T2 OERDHENICERE LI Ty
F9. YU H Y RLLTIFERS22D K5 ITH>TH
7.

2D2FD, Py - F—RE [hTvo - ARV
MBHEAE XTI, Py y - ARVIE [T
ZAAL L] & 4RV ] 2EERDET.

4 XY MZ, [MIDIA RV ][RR —
T ARV I] [ AFZARY ] OOTh22EKD
9.

SMFRINEIZOY S SMFEROMIDI EET— 5 EEERET IS, TOBN 29

rsxo25 SIPECIAL YT

RERELTVS.

BIOYIRANDY NUIESRDT—FEBET DD EVND CETERREDT



<§ 3-20) MThd <length of header data>
F v I DIER <header data>
MTrk <length of track data>
<track data>
MTrk <length of track data>
<track data>

&322 5wy - F—H5DESH

<track data> = <MTrk event>+

<MTrk event> = <delta-time> <event>

<event> = <MIDI event> | <sysex event> | <meta-event>

(&323) IIRIIN—VT - ARV~

FO <length> <bytes to be transmitted after F0>
F7 <length> <all bytes to be transmitted>

(ER3-24) ALV

FF 00 02 ssss

Sequence Number

FF 01 len text Text Event
FF 02 len text Copyright Notice
FF 03 len text Sequence/Track Name

FF 04 len text Instrument Name

FF 05 len text Lyric

FF 06 len text Marker

FF 07 len text Cue Point

FF 2F 00 End of Track

FF 51 03  tttttt Set Tempo

FF 54 05 hr mn se fr ff SMPTE Offset

FF 58 04 nn dd cc bb Time Signature

Key Signature

sf=-7: 7flats
sf=-1: 1flat

FF 59 02 sfmi sf=0: key of C
sf=1: 1 sharp
sf =7:7 sharps

mi =0: major key
mi = I: minor key

FF 7F len data Sequencer-Specific

Meta-Event

[MIDIA x> F] i&, MIDIFUECHEE AT\ S
(] BREZOEDELE>TVET., D% D, SMF
& MIDIEAED LIS TE TWB b T,

FNLEEAL LTHDEEENIZA RNV M2 FNWTT
VEVE AT — B ADL—LEFHTTHIE, TD
MIDI A XY b DEBSFIZIEMSB DI 72 2507 — & 724
Nhb, LWIGAEEHD ET.

[T A=V T - ARV M| OESTIZFEK3-23
D XS EFERNT, MIDIOZZ 22 )L— T THRET
554 -y FEEBETBHILENTEET.

[X &4 XV ] O,

30

&3-21
FIWEIALE
BRRERET—5 &
D (16 ERED)

SMFCOT V%
54 LB
00000000 00

00000040 40

0000007F TF

00000080 81 00
00002000 Cco 00
00003FFF FF 7F
00004000 81 80 00
00100000 Cc0 80 00
001FFFFF FF FF TF
00200000 81 80 80 00
08000000 C0 80 80 00
OFFFFFFF FF FF FF TF

AR 22

FF <type> <length> <bytes>

LWSERT, MIDITEBRTE WA XY MME#RE
TNEd, 2L xiF, KI-24DEI B LONEHESh
TWETA, ZZ T4 DAEDFEMIZOVTIZE
HEL g (FEREDOIL —L [FEH] 2HIoTWBEAICE
> TR BEDOEZIEL D TT).

@ "NvE—Fx>y
Ny X—F 5 V23R TF -2 2R ERETI20
DER Ty o T, :

<chunk type> <length> <format> <ntrks>

<division>

LWHIBEREZLTWEY., BYIOT—FDF ¥ -
&4 FIZiE,

VUL FF Ny RAD LTy IR E—DETH D

RSB EINDIBERDO L7 v oD B

L ADEBD NS v o HB (AR L—DKS
a5 )

vVVYYw
N = O

DIFEENRD D EF2, AV E2—F v M & TN
IZfEbNBZDE [T+ —~vv 0] D& A4 TDSMFH
FLAETY. ZhUTOF—ZIZOWTiE, A£&EHED
HE L & BRD E Wl VVABT D TEIEL 9.




$g4E ROMI=al—5DmRHE

B4E

ROM IS abL—YDRF
=By b YRAFLETUYY - ii— boisiE
LTFIN\wITD

AETIE, 43TV - VAT LDOREH LG, &
RIZF 4 YA IMEPETHFRE NS/ — F v« 7 &35
ICHEERL, VI b o 27 DU DX AW 5720
DFEME LT, AKI- SOV 2T DMK TEET 3
[ROMIZI oL —%] 0S5y — Laflfe L E9.

ROMI=alL—5D
JFIE CAB R

3oL BEBOFERL LT, K2-1(p10)DCPU ¥ &
FLDHD [ 5 AROM| OEHICHEHR L TH
9. —MBIZROM(Z Z Ti3256KE v  EPROM ®D
27256) D YV EEIE & NESRHER L, R4-1D X512k >
TWEYT., RRUIZERLZTas 5613, 20
ROM F v FICEZIAZ N TAKI-80OROM V & v b iZ
AL EY. AKI-80 LD CPUI, MEAMm4 55| %MW
FTEDIZT FL R - INAIFFED T F L AEF %Y

5L, ROM» 6 I3%MUT57 FL RICiEEEahizT

—ABRTF =& N2 I N T, CPURZhE@wm4s
LLTHEB(Z Ty F)TILVSBOELTY.
XT, ZZTROMIT I 2L —& &iZ, [CPUICH L
T, ROMVY ¥ v M7 a2 AROMMBIEEICIEA X
NTWBEEDbES| ENSORE—DRHEREL & %
F. D%, CPUBRBASTDEA I VI TT P L&
T&, T—F - NZAZZEDAEYVARTIHE I L

IRYAY 515 S G o

ZHUEAEY BROMTEL RAMTH >TE E -7
S EDLEVWIETY. ZLTES—AFT, [VTZ b
BHFE/ SV a2 6id, BHICAE)NEEEXHRLS
N3] EWSEEFERHDET. WHWLBERERBDER
SER T TS T A EIFREID 2 H 5 ROM Z 4 £ TEPROM
IZEE 72 BVDTROM T I 2V — X &S5 DTY
e, AEYIER4-20 K S5 ERAM(Z Z TIX256K ¥
v k SRAM D 84256) %5 Z £ 124 0 £§. EPROM
& RAM OFi A U RNISIEITRFEE T34, &HXA
AMEE A F XK Z 1000154 5 1000015 & RAM D IE S
MERZED 6 TY.
ZUCEEEZDN, Zhbn [ARIVaAVY»50D
T TADEZIRAA(FY O —FR)| & [Z2—Fy
bV TOETEIAM L)) EiF, fExTIC R
FTrbhsnenwS ETY. Tus s seETHhicE
D—HHREER|RZ 5N TL > 7T, CPUIRRELRE
FHEQEEERI LET2E, [Fyra— FHiE
CPUNLDT A& LT, Fyvua— FgicE
FCPUZE Y £y bT5] &3 HARWLRE ez L
5ZLIZLEY. ZhiZ, DSPTIE [BMEL 25
RIS B s 7 L2 WETT5] LWST =9 o2bb
DIZXF LT, FNWSAY T LRET BV Vv TILTHED
Z iz, B 7,

ZD XS, ROM T 3 2 b — & DEAKRIFEE D ES

{E4-1) EPROM 27256 O VL& & NEMERT

Ver 1] 28] Voo § (262144)
Azl  wvsB) 22 A, © | ROM+z)U
Aq[E] 26] A3 =l
Ag 4] 28] Ag Ao~Aia =]
A5Ez 24] Ag / a j A igh
A,l6] 23] A_H | __[_.. Lok CcS OE P Dt
As[7] 22 OE =l X | High-z | Standb
A[E] 121 Ao = - =4y 17
Al igh-Z | Operati
M e fdCS B8 o——{ ¥ L Heh S
Ao 0] (LsB) 9] DO, [S Nwo» L L DO Operating
DO, [[](se)  [@lDOs e T
DO, [i2] 171 DO U 8
DO, [13] 6] DO, e
Vss [14] 5] DO4 DO~DO,
@ EEE ) 7av4E (©) it

rs2256 SIPECIAL YT

T—HDYA DI EED.

JIvF DVEI-IHGBR/EAEUNSEOHI L. TTYFEZORT
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{®4-2) SRAM 84256 O VELE & NEMER

Al Voo 11 z 32768X8
A 2] WE A=A 07— T | (262144)
A3 Afs & RAM U
Agl4] Ag A 1/0
As[E] A =T g fE|
A%E A 4 CS|WE|OE| DI DO
4 My - 73— . = S
As[Z] OF A=A 07— _ % Z—F H| X | X ]| X |HighZ]3EER
Az [E] Ao L|H|L [High-z| DO | Read
A [5] ©s CS o—[rR/W L|{L|H| DI |Hghz| write
Ao[1d /0 (= Ny27 L{LC L] o1 [Hghz| wite
1/0,[0] 1/0s WE 0—{0—JU H‘gh TR
1/0, 2 1/0, 8 LIH | M1 &
1/0,[i3 1/0, L
Vss [14] _ /04 1/0,~1/Og
(a) EEEE () 7Ov Y E (c) e

SETEEROH L TAZDAREL-3D Ty 2K TF.
v avrsld (52D HET] RAMD =D
TRLRETF—2DEFTEE5L2T, —/FTE—4y
b Y Z2AFALDROMY 7 v MIZHHA XIS ROM 7' 1
— 7 (ROM YV 7 v b NDEY Y DFF E5ERIC5] & H
Ty —TADHAY Yy M)ICiE, TRV X%

RFTCT =4 - RN T BWAEN BB LD £
T, OEFCE, SR - A VORBFBERBILAEF v

7 - Lo F(CS)EHIA X — TN (OE) =T Bl
#, RAMICH# RE720D5 4 b - 4 3 —FILWE),

(®4-3 ROM IS 1 L—5 DR

P EUR-NR

B4 b=

IR

7 RUR%
EELT
7%
FOH5 L)
ABEAD

D
>
@ze

P RLR%E
BELT
7%

ERHIET

E=
(FOI3 L)

Y RT A
(ROMY 4w )

F FL2RS

>

bl
— &\

IAT— N 2w
| EHIC A R—TIEND)

PERLR-

N2 . . IR

Ag~Aia

=,

OE p~— control

Do~D,

F—
IR

H—G [
S RT A
(ROMVY’rv 1)

ry
B

RT— N I2P

3RF—k-Nv2oP (B—7'y FEFHAB LB
(BEAHFEDHA R—T)V) DHA R—TI)

EEEONRBFID@E

32

ZLTC&—=%"w FCPUE Y £y b 572Dy b
X 5 IC T,

X4-41%, ZhoBfEICHREEZA IV IF50H
EARLEZEDTY.

FUV% - iK— IO
ROM IS 1L—%DO8E

ROMIT R 2V — 2 DHEABE» D2 B LIX;
ZODEEBEZDEDIECPUE B =AW, ATV TV

{E4-4) ROM I = 1L —% DEMELHIE

PELR

x4
?‘; LI
an L i

PR RS o2

CSp—,
4

C DREDEMEFIRIES 1
OO TNOPHEFE L W

(@ NvaACPSERAMICTOI S LESY>>O—F

PRLZ
B A
B—4y k
RV av S TN
F—% — [ﬁ
T
) T |
e cs
“Hr CSo—ﬂ‘rr ﬁ
Lcm ED—; start

o

(b) #—%4y b+ ZFLHRAMEZ7OY S LROME L TT7 712

ROM7T7O—2 %A1V - YRFATIOISLOEN N EPROM ZHA Y % ROM vV
Ty NCEULAAT, ROMIZaU—%(CERTDIRIIBHDI L.




®4A-5 TUVH - A5 —T z—AEE

TYVR- 5y
D 73}1/ 4/9_% 1/6
- 2T RO 7407X83232323335600X8
/\X—FLL 8 PA, 37 >
LDBg71 D, PAg
§ § PAs 2
LDBgo1 Do PA,
PA;
ABo1 —D—g Ao PA,
ABozy H A PA,
IR, 2 RC P
TOW, > WR
35 £
—2RIRESET PC,
— 6JEGs PG
Pl [azna—t
3 o T X I
PC, BUAH
& 8255A aYRO—5
0 8259A
8255A IRy 2L—7
PB,

VENEVATALATHATHEENWSZLTY. B3
A, THIROBEISIXCPU AL T, A2 bty
VETVYTINLBEELEZD, =5y b -
BEEEEHR L7200 T58D8H0 5, KEBEOHE
HIEA—/NZARy 2 TLES. £2 T, AKI80 Y X
FLADEUEICIBN S -0 DFERE LTIE, 47
=Y MIROMI I a2 b —g%28fEL T Z&iC
LET. 2F0D, A VT UV baEDIE, §XT
AZX b v avOY 7 by 7HITIRIRYT S Z &I
D ET.
H4-3»bhbnbl lid, E—Fy b - ¥AT LIS
NLUTIEROMZ7’ O—J#RHL THERT DT, &£
SLTCRIFEIEROMY 7 v FOY Y ERBDES Y —
TABBELEDEY, £Z2A7T, AR/ SVaYED
BEOBHIZONTIE, TTITEEBRDr — T %iE
LHEZEVNIDIEHENDELLLBDFEHA., &LIC
7 FLZR1I5Ey MZF—28E v b, Z L CHIET A
/#é% KA WS, SVavoNEBE—1+42Z0
ICHEBRT 50, HIRAT Y FDHBT AT by
°-ny:/&eaém<,%%é74—»bkﬁ6
HBDNTWNWB / — b 3V ary T, b DIC—RMERN
PYEL I
FZTEHEZ, PAR/SVAYTEESTNT, A
Bhf—EhTnd [FYryx - K-t ] icEHLE
L7z, AKI-80 Y X T A #BHREL TV B L XITbITHE
REHC 7D Y M T 226 B0 FRANE, TH
EarkrEhEa v E 2 -2 EFEOEHTH D, X
51ZPC9801 TH PCHMBE CH HMICHEZ 27 = v
2D TT,

R 4-51FPC9801 D 7Y v & + F— b DREREIRE T

AT LD.

#m4E ROMIS 1l —9 DB

T TR0 A OBRPASEEZE 2L, T VA
%%ﬁﬂ%ﬁ%aN7muﬁﬁ#ﬁfﬁ L7887,
ZTCTHEES 3 ROM T 3 ﬁu ZIFIEADDT 2D
KET, PCE?@%T%, F,M-Towns“(%ﬁzé%@é:
KoTOEY. FEIEZZOROMII AL —4A %> -
72 ZD % £, Windows ¥ ¥ > T % DynaBook T

B> TOE T, '

NV AVDT) VEAEFENSDIE, [V tu=
2 ZHRR] LW S BIREIZHE 5 TvT, PCI801DIEA
e ICEHGOHBRE STV ET. DE DIV
AVPLRT, =454 1L T8y rDOHH
T4V, IDTF—LE59yFFTB-DDIEY bD
[(Zbu—7] HHES, 2627 v 2DREEER R
5720018y +D [V —] ANWEERDD, bt
GND 72T, BIHS A Vi3S chcnEeA,

T, ZIAWBIBISINLEBDET, 725729480
HHESLrENWTY & - F— 1256, 8y ME
DF — & %32768TEIHDO 7 F L 2 Iox L CHIMEIZE %
LT, HICFEED XS5 AT 208 ERT 3
IR EDES BRI EFTIUETINTL LI ». H 55
B, PUCEEDH 551X, 2ZThbrotERE LS
T, ROMT & 2 b — 2 DEIFKERET T2 &5 R
uﬁhipkbfékib;v.

Fi, EHEFSHEOEETETY VL - K= OF
— 2L L T8y FDAEIEMHLTIC, T8y FET L
LTVWET, 18y METHESOBEREICEDE TS
ZD VDNV T4 RH->TEEBETEDLDTY.

/2, ABTESINELASN, ROMT I 2L —4
T [ICH—FFHABEWHE] LT, RKIZTY

B = b AP 72D1Ey b LKW EH
5T, 64K/NA FETDICH — FE2RELAAT,
ZORNEE/)SV AV EEABEE LD, K, o
—FB5v Y VEBELAEZLEHDET. TAVEL
EIfEOFREERE L U Q3BT oM 20T, BRO b
5HFIHBLEEZTATLZI N,

X4-6(p.34) NESEBUEL = [FY v & - B— MMl
DROM T 2 v—4 | OEPEXTY., NAES5HE
FLOTHEONTWBEDT, FIHDTDHIBFEZRI »E L
NEVBADN, ¥4V - VAT LTIRESDIDEES
DT, BhTLAIWN, FYYE - X2 RIZBET
—Z2DEy P7LEEY—ATDIE y MEEHKL TV
FHA., 22T, Windowsv ¥ Y DHEAITIZ, TZT
[ZPtE—F] ELTWBESIZEY b7E2ZDF Ef
HZENTEET

NRVAVZTEDENE [FVVE - AX 24DV
HBELESOHIE] FTEDOTY. EEOBE, P
D8 — FD/NEIT Y & - AX T XD VEER
MO ERATLELS, 78V 3 VAIORERD X & 45
T L, TV VABIOHRF(IHBHIEET 47 v 2IZi#,

TWIIVIER KR - SA VDIESHA—TIRET/ A ZER 12D LKL 33

rs292506 SIPECIAL T

ns1okalEes.

KIIC—EDENTEE v b7 GND & U TH < TcHDIRH.

LBk Q



D2 Bt 2 +5V
{®4-6 sSTB|o|— HOBTA0 HCRAS
FUvy - K—MERROMISaL—5 D) 0INC ] .
6| T 4 4 p~D H
Ds | O ~——bQ 02 :
D, | o1+ O—b _ Dy
D3| o G
Dz | O e HC245 —
Dy | o+ 4 sy
BUSY | © |NC M a B> %XQ
L @_ - é
[€] G -
8 T . —_HC245
] by Ag~Aq
HC245 4 4~
Do~ b @ \\Ao \As f?g
| Dslo—b =
> = 2
4 —
7 4 Ay~
Lé 0Q 6A7m~ Do
\ \ AM D’7
STB, Ds~Ds s 15] \s 8
HC138 — | A~
4 4R
Dy A Dio, ©® fp gl A RAM
\Dslg  pot=@ ‘Y | 84256 ba Ll
L Ds| oY—2>® @5 — |Cs OE !
V" @ T e A
G pU.@ — WE OF I ROM )
— bs.® | 4 3he DA
LG ® Mo o— F VPH TR !
—dG, | s ®—b 5 i (27256) |
o I = I I T
N ;
—U_ 5 & Qo (Do) A—IrY |~
Q, Oy Reset
\th 0Q
D~D% | q, >
®—p G Q; (Dg)

STWE)EDHIBENBENWE T 24 THANRTESD
BEEED, TOHETTr —T LYWL Tl L
F L FEFICE, YbELLET) v aflloax s
ZENIDIFTRTIBETEINLS, ZOEVHFEFSLS
—TNHDENZTNDEFEESRD H 7 — DX R E/EN
i, TEDEEMMAEDE Yy b THB| L5 T e
b o CTHBEICEMTE ET.

ke XS LT &, 7V V& - axs 4
DF—H - F4VDTEy bR+ —TFEHDES8
Kz, L0HAT/Ny 7 7 74HC245 CTRIFCTEDE &
E|BLUET. IS, v arvrs )y - y—
TILTEPTELEFEESIAVEROMII 2L — &K
L AT DEEL T A Xk & OBRBIE 48T B Ek
L, ROMT 22 V—FAFHTEHRDICIZHT B1ES
FEREIT S &S ZDDEKRRH D 7.
T—HT7Ey bDSH, TROLE v b BRHEIZ
HBESIAVELTHEHAIRTWES, ZH5i1EN
HRAMD T — & - )ISZD8E w FD7=IZ2Mf, 7 F
LZ-I)NZD158 y b D=DIZ4l, 65 v F
TAHCS574 1G4, ZTDOHFIEZRAMDINZ - 5 4
vl oTWET, 74HC57418 v  TF 5 54y

-
-

34

BE7EeE>TWBEDTTA, ZOICIEHIIAHIAT
—bEBESTOBDT, CPUV AT LDKDS BINA -
FTA VTR ENRT VO TT,

F— A7y P DEMDOIEy bIETa2—4
74HC138D 7 FL 2L LTS, XA tu—T7EF5
% 74HC138D A4 1 — TN &L LTHIHALTHWET. Th
<, [F=2DEf3Ey b EFRELDD, Aba—7
L7 ISLT, 7 ‘H 29 5] Lo #EEY
7 MUITTITS 2T, 3%YY 5 74HC138DW NI Z 4 ¥
EIH (b BTy DT vF -SR] ERE
FTEHZLICEDEY. Zhoik, HIEAD74HCS74 %
EOEITTRMDT4HCE74D 5 v F - IS AL 5T
Wk,

7 E D 74HC5741213 7 — 27w F D FHRLD S 53
Vo bRIwFE&h, ZhBE—ry - VAT LE
DFEWEELERBEL CES., F—4Dold & -7 v
b 270y MEE, 7 —ZDi1lERAM®D
WEES L LTHILTWE T2 6, BHEIRETEL
EHT ‘H I2k->Tnws X3 LET.

7 — 2 D22 [RAMBZAAL, =70 v L DEiA
HUb»] ZRELTHBES T, RAMDNNZ &/

BEIBI/07 RUR 1/OBRRYZD1HOF RUR - FI— REKICKOTF

v - LI MESHER SNTHITSNET RUADTE.




(UAPM4-1) FU45BIOS #EE—ES (INT 1Ah)

$48E ROMI=al—5DBEH

(UZR b4-3) EIDAHNRT H DB

AHLV YV 2 4 Hre Bms:hm1M~+hmu§a®N7aggﬁva
Lon e BENAA A/ AT AN
11h T2 DT 7 RUR(FfL - LAIONE) = 7848
12h AT — 8 ZAOHF 0000:0060 68 0D 5B 24 34 04 A3 12-4i 7z£ 60 00 56 78 60 00 h.($4.£.N(.V(".
30h 7= 2 Ot 1 €7 A2 b (FH - EROWE) = 00600
— [1INT 18] DY+ > 741 [0060:7B4E] Il
[O»S ~4-2)> Microsoft Symbolic Debug Utility

Version 3.01

FINy HTORT

Processor is [80286]

-d 0:0

0000:0000
0000:0010
0000:0020
0000:0030
0000:0040
0000:0050
0000:0060
0000:0070

36 09
77
OF
00
OE
09
04
09

53
09
06
05
09
09
0D
05

AF
80
80
A3
80
80
5B
80

08
FD
FD
12
FD
FD
24
FD

36
3D
6C
36
37
68
00

AC
1E
co
7D
34
36

(C)Copyright Microsoft Corp 1984,

FD-FO0
00-77
24-37
DC-37
F6-1A
11-37
12-4E
FD-EC

1985
08 80 FD 36 09 80 FD /65/.6..)p..}6..)
76 60 00 36 09 80 FD 6..}Cw .wv .6..}
09 80 FD 37 09 80 FD =..},.[$7..}7..}
09 80 FD 37 09 80 FD 1.#....\7..}7..}
OE 00 D8 85 OE 00 D8 6..}@..v...X...X
09 80 FP 37 09 80 FD 7..Fry.™.7..37..%
7B 60 00 56 7B 60 00 h.[$4.#.N{ .V{ .
27 80 FD 24 00 00 DB ...}6..3l'.}85..X

aVlE g =5y POWTIRFERHTErEREL T
WET., 22T, A=y b VAT ALICERELERE
St EVESIC, [CSEETHA I NS & &2
2T B (N2 6D TIEFAT L& FIZ
i3, A UERIZK > TF — % 00[NOP] 23% ¥
LS XDICERET LTV E T,

R4-6 5 FZDEXICOF—&2 T v DY VEEX
FRTCEUETZE B AL, 2ARDDTul Wi s523 L
hEdA. COR3EFOHA, H4-61FE TEIZES
ZEEuL, ERICEYET L 2IZE W/ -DIZR4-4
YT SHIEE DD A EZTTLRE, 72770, %
D74 P ALERKOEEIZER T AV AR, 54
L7V —2o &y v LzRgXEE5S TENTH» L HBD
5X312LFEL &Y. EEOFAEMNTIE, BhizA
6¥HLHNTEETCETCLEVE T,

TV 5 iR— O

ETC, ROMZTI 2L —ZDN—Fo 2 7hH>5FL
BT LTy, ZTHEEA TAKI80Y 2T 4D
BHFEY — | 123> T EHA.

NV aAYDTYE - R=bEFESTHETH, E
o5 —2137¢y b& ETICHTTCEEMLLTE
T06, 8vavo [FY Y bf] v RETi
RISIBER-A. 22T, ROMTI 2L —ZD2®D
DY Ty 2 THEDRDRAT v FL LT, £V
VE - R— MEEDOES F BTN L s S n D
FHA. kb, TOERFIZPCISOLEBIE UTWvET

rsv285 SIPECIAL YT

JUVHBIOSHHHE TUVIICHTDNEBDHDY—ER - L—F I EBH LI
JXY DVAEBD ROM [CHIFHAFN IR, ROMIEDTEE CELRL)

A, Windows~ ¥ Y DIBAIZE, [EMUTBI/07 KL
2] LWIERZABH I THE T,

VA VDY AT AR EELENS ElonANAL T
LDXSICBEIF VB LhIyAs, BEhTL
FAWRE /WL 2ZETEHDEEA., V—LELT
debug,symdeb & E D F /3y H & - T, MS-DOSD
TEBT, "—Foxz7LEFEPLD LD LTW3BIOS
DUEE S k> EBNLITTARABZETOZETYT. F
BrDELEBAL—b T4 LT, VUXM41
D&S 3V aAV@EiER] o [FY 24 BIOSH#]
RERTY. ZOLS HAERBETE, e
LT [TV ERG1IXEEGHI] LS Fars
LETEVTISTERLT, ThEBF@E7T YT
LU TEORIT TN T RBELLRD T,

Eold, URBM4ADFEEBENSIDEZ 5T AEW
BDTY., ZZTHEELABHRLVIOKRK, [TV VXK

AUEIZ[INT 1Ah]&EWS VY 7 by 2 TEIDIAAIZ K -
TS WS35 TY. 227 561Ex86RDCPUD
BT LlLEWETH, ZOCPUEFY 7 YT
HOAADT F LR %E AE)ZBDEE LT XV bO
LZAITENTWS WS MEERIHETE, £33
YR PM4-20 K312, F/5y HTAEY ZEHEOIETED
Y EFRTBLEIADOBED T
URXP4-200d 7= E 7= FEEHEDHFH > TSV 2
VORBIMTI S, EFFIZ SV aryoffEs LIk
KDET., =L, PCO8Y Y —XIZfRET, ZD &
SIEMT S Z LT, MSDOSThHIuTE AL/ O
VTHBATEDOTY. UARBM4A-2TH YT LT3
DI, BTAPODTFLR0D, VI boxTH
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VR B4-4> E7 e TIVERO

(UZR ~4-6) 7YV IVIEROG

-u 0060:7bde

0060:7B4E FB STI
0060:7B4F 1E PUSH DS
0060:7B50 52 PUSH DX

FD80:0699 — PRINTJME(C
WEAFT v~

t
(T A2 D EYBMEDT, /XA RoM-BIOS $EH)

0060:7B51 EA990680FD JMP

VR B4A-E) E7EVIIVFERE®

-u £d80:0699

FD80:0699 E82500 CALL 06C1 — &5 —F 2 (217<

FD80:069C 50 PUSH AX

FD80:069D BOFF MOV AL, FF
FD80:069F E640 OUT 40,AL
FD80:06A1 33CO XOR AX,AX
FD80:06A3 8EDS8 MOV DS,AX

FD80:06A5 FEOE5604 DEC Byte Ptr [0456]
FD80:06A9 58 POP AX

(UZR ~4-8) AH=10h OHIELIL—F >

AH L YA % | #hE

10h EILEEA
FD80:0708 BOOD MOV AL, 0D
FD80:070A E637 our 37,AL K= 370 CAIHIVS FEBERAS
FD80:070C EBOO aup 070E —(wait)
FD80:070E EBOO aup 0710 +—(wait)
FD80:0710 BO82 MoV AL, 82
FD80:0712 E646 our 46,AL +— (8255AME— K&ty b)
FD80:0714 EBOO TP 0716 “—(wait)
FD80:0716 EB0O Jp 0718 +—(wait)
FD80:0718 BOOF MOV AL, OF
FD80:071A E646 ouT 46,AL +~2 bAO—J{E8 % (High]IZT 3
FD80:071C EBOO TP 071E —(wait)
FD80:071E EBOO Jup 0720 —(wait)
FD80:0720 BOOC MoV AL, 0C
FD80:0722 E637 ouT 37,AL ~R=hB7M)ICAPIT KERE
FD80:0724 EBOO Jup 0726 —(wait) ARG
FD80:0726 EBOO aup 0728 —(wait)
FD80:0728 E84300 CALL 076E +—AF—4RXEFzv LT
FD80:072B EBD9 Jup 0706 ~3A) 24— HOANRES

{(URK4-10> AH=12hDRFT—F ZAHIL—F

AHL VA% | #iE

12h AT — 5 ADOHS
FD80:076E 86EQ XCHG AH,AL
FD80:0770 E442 N AL, 42 < RXF—ZA@FF—b[42n)1 P B AFE
FD80:0772 EB0O JMP 0774 (wait)
FD80:0774 EBOO JMP 0776 (wait)
FD80:0776 COE802 SHR  AL,02
FD80:0779 2401 AND  AL,01
FD80:077B 86E0 XCHG AH,AL - AHOLSBIC [busy] #8&#IL TV 2 —>

FD80:077D C3 RET

-u £d80:06cl
FD80:06C1 50 PUSH AX  —--=--
FD80:06C2 33C0 XOR  AX,AX s
FD80:06C4 BEDS MOV DS, Ly2zid
FD80:06C6 FE065604 INC Byte Ptr [0456] ZPD%%
FD80:06CA 58 POP AX S
FD80:06CB 80FC30 CMP AH, 30
FD80:06CE 7403 Z 06D3 .
FD80:06D0 EB1B Jup 06ED — AHM 30nLIIDE &
FD80:06D2 90 NOP T
FD80:06D3 32E4 XOR _ AH,AH
s ~ 3 = f

UZR +4-7> #7 =Y TIVERO
-u £d80:06ed
FDB0:06ED 51 PUSH  CX
FDBO0:06EE 33D2 XOR DX, DX
FDB0:06F0 BEDA MoV DS, DX .
FD80:06F2 80EAOF AND AH, OF —~ ZBCHAHOTHR4E Y b
FDB0:06F5 7411 Jz 0708 — AH = 10h OMEA
FDB0:06F7 FECC DEC AH
FDB0:06F9 7432 3z 072D —AH = 11h OEA
FDB0:06FB FECC DEC AH
FDB0:06FD 7505 INz 0704
FDB0:06FF E86C00 CALL 076E — AH = 12h OMEA
FD80:0702 EBO02 aup 0706
FD80:0704 32E4 XOR AH,AH — ENTHEVEY -2
FD80:0706 59 POP cx — A 52— O
FD80:0707 C3 RET

UZRF4-9 AH=1ThOF—FHNI—F
AHL YRS [hE

11h F— 5D (F—FIFALICASTWVD)
FD80:072D 33C9 XOR X CX
FD80:072F B211 MoV DL, 11
FDB0:0731 F606800402 TEST Byte Ptr [0480],02
FD80:0736 750B INZ 0743
FD80:0738 B206 MoV DL, 06
FDB0:073A F606010580 TEST Byte Ptr [0501],80
FDB0:073F 7502 INz 0743
FD80:0741 B208 MoV DL, 08
FD80:0743 E82800 CALL 076E —RF—2RXKEFTVY
FD80:0746 F6C401 TEST AH, 01
FD80:0749 750B Nz 0756 —AF— 2 AH KA SIEA
FD80:074B E2F6 LoOP 0743
FD80:074D FECA DEC DL
FD80:074F 75F2 anz. 0743
FD80:0751 80CC02 OR AH, 02
FD80:0754 EBBO aup 0706
FD80:0756 E640 our 40,AL —ALOF—% %K — b [40n) (CHA
FD80:0758 EB0OO Jup 075A (wait)
FD80:075A EBOO Jup 075¢C (wait)
FD80:075C BOOE MoV AL, OE
FD80:075E E646 our 46,AL ~ZbA-TE [Low] KT B
FD80:0760 EB0O aup 0762 (wait)
FD80:0762 EBOO aup 0764 (wait)
FDB0:0764 BOOF MoV AL, OF :
FDB0:0766 E646 our 46,AL <2 bO-7 % (High]iCT 3
FDB0:0768 EBOO aup 076A (wait)
FD80:076A EBOO aup 076C (wait)
FD80:076C EB98 Jup 0706 —#E) 2 - HONRS

DRABINL—F VDT FLZA(NRY X)Wz TF—T I
T¥. —DODHEDABNRY 2, UXPF4-3DXSIC
234 FDET AV PE2S bDOT FL R, HEF4N
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INA b, L—MIZ LA 5T [TFhL, Lbfi] DNER
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DTEERDTHERITHLIE, 20 v v LR
[0060:7B4E] WS Z &IZhkD 7.
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TRELZLE, SEE [ul I~y F@7E>TI)
TERNESHETHAB L, [FD80:0699] £ WS 7 FL R
2By VT LTWEY., ZOoEWVWEZ AV b -
7 F Vv 2, MS-DOS/SV 2 > iz [ROM-BIOS] &
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FrDBHIYIEDT, TDESHT) v 2 MBIZFEL
TNHN—FY 7 #EFIZIPNTWB L2253 THBET
BEhFxd. ZOWAEXHISB>THBE, UX b
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LTWT, ZORNBYUZXARN4-6DKSIHoTHEL
72. DFED, AHL D ZZDHEH30h THITIE, U
AP4-7D [EKig] OL—F 2P ¥V TTEHDTY.

ZZTHIHT, VRPMAATEFEEIN T [AHY
VAETHZB/372—4] LOBBAHBALET.
DFED, BHLV P ZZD T4y M2 T #FkLT¥u b
L, X5IZF2 VAV M LASbYabigdsZ &
T, PBHOMEZ L1258 2253 LT 5 b TF,

U X b4-8iF [AH=10h] O#HILIL—F >, UR b
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10! [AH=12h] DA F — & AASIL—F ¥V DEEFED
W7y 7TN )X bTY., SEIOROMI I 2L —
AT, LDHATURF4-925, [F—EZDED
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548 ROMI=al—%DRgH

(UZXb4-11) TRANS.EXEDYV—X - UR F[TRANS.C]

#include <stdio.h>
ginclude <stdlib.h>
#include <dos.h>

main () {
int d;

printf("\n\t######E¢## (transfer.hex] --> ROM Emulator H###ER###E\R");

1% Y RF LOIMPRTE +/

if (hex_file_send()==1)( /* 8=y b TPpLNEQ—F*/
printf("\n\n\t !!! Target File Missing !!!\n");
exit(0);

system_init();

)

system_start(); 1* DRATLERG— b */

printf("\n\n\t########## Let's Start ([rleset/[s]end) #####H##kA#\n");

while (1) { /* BRIV =T */
£ (kbhit () 1=0)
a=getch();
if (d==0x1b) break;
else if(d=='r')(
system_init();

I5R=ANEF =TT~
ARESE L-UA TN RV

system_reset () ;

printf("\n\n\t !!! Reset !!!\n");
)
else if(d=='s")( /% (s1BSBA—FK+/
system_init();
hex_file_send();
system_start () ;
printf(*\n\n\t !!! Re-Send !!!\n");

}
)

system_init ()
set_dbit(6,0x02) ; /% 010 *+/ /* Bus Disable */

)

set_db: 0x06) /% 110 */ /* Bus Enable */
for (1=0;i<10000;i++) j++;
set_dbit (6,0x07) ; 7+ 111 %/ /* Go 1 */
)
system_reset () (
int i,3=0;
set_dbit (6,0%06) ; 7% 110 %y /* Reset | */
for (1=0;1<30000;i++) j++;
set_4bit (6,0x07) ; 7 111 %/ /* Go L */

}

setting_lbyte(unsigned int address, int data, int head) (
set_address (address) ;
set_data(data) ;
set_4bit(6,0x00) ; /* 000 */ /* Virite Pulse */
set_4bit(6,0x02); /* 010 */ /* Bus Disable */
if (head!=0) {
printf(*\n\t\tAddress = %04X , Data = %02X *,address,data);

)
else if (address$16==0) putchar('.');
return(0) ;

)

set_address (unsigned int address) (
unsigned int add;
add=address;

set_dbit(2,adds16) ; /* T RLAA3-R0DEy b */

add=add/16;
set_4bit (3,adds16) ; * A7-Ad L d
add=add/16;
set_4bit (4,add%16) ; I* All-a8 =3
add=add/16;
set_dbit (5,adds16) ; - Al15-A12 i

}

set_data(int data)(
set_dbit(0,data%16) ; /* F=2Dp0-D3Dty b +/
set_4bit(1,data/16); / D4-D7 7
)

set_4bit(int add, int data)(
outport (0x0040, 16*add+data) ;
outport (0x0046, 0x0e) ;
outport (0x0046, 0x0f) ;

/*TEY bDF—2%ty LT */
I1* Ty F INWRETFHT +/

/* b3, ZOT Y STRERS +/
)

conv (int a)(
if(a<'9'+1) return(a-'0');
else return(a-'A'+10);

)

hex_file_send() (
FILE *fds;
unsigned int address,head=0;
int data,d,a,dd[10],i,count;

/* A P TIVHEX 7 7 AWEBRMAATA— KTB +/

if ((fds=fopen ("transfer.hex",*rb*))==NULL) return(1);
while (1) (
d=fgetc (£ds) ;
if(d!=":") break;
dd[0]=fgetc(£ds); dd[1]=fgetc(fds);
dd(2]=fgetc(fds); dd[3]=fgetc(fds);
dd(4)=fgetc(fds); dd(5)=fgetc(fds);
fgetc(fds); d=fgetc(fds); if(d=='1') break;
a=dd(0]; count=16*conv(a);
a=dd[1]; count=count+conv(a);
a=dd[2]; address=4096*conv(a);
a=dd(3); address=address+256*conv(a);
a=dd(4]; address=address+16*conv(a);
a=dd(5]; address=address+conv(a);
head=1;
for (1=0; i<count;i++) (
dd[0)=fgetc (fds); dd(1]=fgetc(fds);
a=dd[0]; data=16*conv(a);
a=dd[1); data=data+conv(a);
head=setting_lbyte (address,data, head) ;
address++;

)

fgetc(fds); fgetc(fds); fgetc(fds); fgetc(fds);
)
fclose(£ds) ;
return(0);
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(UZ b4-12) TRANS2.EXEDY—ZA - UZX RTRANS2.C]

#include <stdio.h> add=address;
set_4bit(2,adds16) ;
main () add=add/16;
int d; set_dbit(3,adds16) ;
printf ("Inlt#####isets (transfer.hex] --> ROM Emulator ##########In"); add=add/16;
system_init(); set_4bit (4,addsl6) ;
if (hex_file_send()==1) ( add=add/16;
printf(*Ininit !!! Target File Missing !!!In"); set_4bit (5,adds16) ;
exit(0); ¥
D4
system_start () ; set_data(data)
printf("Ininlt###b###sss Let's Start ((rleset/[slend) hE¥#####445In"); int data;
while (1) { €
d=csts(); set_d4bit (0,data%16) ;
if(d==0x1b) break; set_dbit(1,data/16);
else if(d=='r'){ )
system_init();
system_reset () ; set_4bit (add,data)
printf("Ininit 1! Reset !!!In"); ' int add;
) int data;
else if(d=='s'){ {
system_init(); _outb(l6*add+data+128,0x378) ;
hex_file_send(); _outb(16*add+data+0,0x378) ;
system_start () ; _outb(16*add+data+128,0x378) ;
printf("Ininit !!! Re-Send !!!In"); )
)
) conv (a)
) int a;
(
system_init () if(a<'9'+1) return(a-'0');
set_dabit(6,0x02); /% 010 */ /* Bus Disable */ else return(a-'A'+10);
) i
system_start () { hex_file_send() (
long i,3=0; unsigned int address;
set_dbit(6,0x06); /% 110 */ /* Bus Enable */ int data,d,a,dd[10],i,count, fds;
for(1=0;1<100000;i++) j++; fds=fopen ("transfer.hex", "rb") ;
set_dbit(6,0x07); £ 434, * /* Go t */ if(£ds==NULL) return(1);
) while(1) {
d=fgetc(fds) ;
system_reset () if(di=':") break;
long i,3=0; dd(0)=fgetc(£ds); dd[(1)=fgetc(fds);
set_4bit (6,0x06) ; 1* 110 */ /* Reset ! */ dd(2])=fgetc(fds); dd(3)=fgetc(fds);
for (1=0;1<300000;i++) J++; dd(4)=fgetc(fds); dd(5)=fgetc(fds);
set_dbit (6,0x07); 1% 111 %/ /* Go t */ fgetc(£ds); d=fgetc(fds); if(d=='1') break;
) a=dad(0]; count=16*conv(a);

a=dd[1]; count=count+conv(a);

setting_lbyte(address,data) a=dd(2]; address=4096*conv(a);
unsigned int address; a=dd(3]; address=address+256*conv(a);
int data; a=dd[4]; address=address+16*conv(a);

{ a=dd[5]; address=address+conv(a);
set_address (address) ; for (i=0;i<count;i++)
set_data(data) ; dd[0]=fgetc(fds); dd[1l]=fgetc(£fds);
set_dbit(6,0x00); /% 000 */ /* vrite Pulse */ a=dd[0); data=16*conv(a);
set_4bit(6,0x02); /* 010 */ /* Bus Disable */ a=dd[1]; data=data+conv(a);
putchar('.'); setting_lbyte(address,data);
return(0) ; address++;

] }
fgetc(fds); fgetc(fds); fgetc(fds); fgetc(fds);

set_address (address) )
unsigned int address; folose(£ds)s

« © return(0);
unsigned int add; )
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HHHHE RAM Map #HHHE
g P g000n i~ RAMPAIRICEREEH
2

o
timer ds

HHHHE T/0 Map #iHHH

pio_a equ 001ch s~ WEPIONT KL AEH
JHHHHE RESET #HHHE
org 0000h =Yty hFBREZIHBIAED
1d sp, 09££fh ;~—xa;~/7~#l>ait/ t
di s BABRESE
ip main P AR
S NUT HH
org 0066h i (MIREEVH—IBARTHEC)

retn
HHHHHE Main #iHHHE
main:

1d a,Ocfh i Mode 3

out (pio_a+1),a
1d a,00000000b ;0:out / 1:In
ut (pio_a+1),a
loop
call timer_check =TI MY SR

a, (timer+0)

a
4 (timer+0) ,a
cp 0 e o
ret nz ;- 256EIC1EEWTICTL
1d a, (timer+1)
inc a
1a (timer+1),a
<p 100 . _
ret nz ;= 100EIC1EZGTFITS
xor a
1d (timer+1) ,a
1ld a, (timer+2)
e g
timer+2) ,a N - -
xor 11111111b el =F- am:%t v NRET S
out (pio_a),a ;= PAR— b SHATS

PICIC&DBINE <« HOF w THDIERISC ¥ FDCPU [PIC] #FST &
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JFHHHHE 1/0 Map #####

pio_a 001ch i~ R PIONT KL XE#H
pio_b equ 001eh
s#HHHHHE RESET #HHHE
org  0000h Uty MTBRECIHBIAES
1d sp, 09££ffh ;O—RQ/'?T"(/'}&'&?F
di i EAs EEE
ip main = AL ICRA
N R R
org  0066h je (I ESREVWH—IBARTHC)
retn
A Main #HHHI
main:
la a,0cfh ;Mode 3
out (pio_a+l),a
1ld a, OOODOOOOb ;0:0ut / 1:In
out (plo a+l),a
1ld a,Ocfh ;Mode 3
out (pio_b+1),a
1d a,11111111b ;0:0ut / 1:In
out (pio_b+l),a
loop:

;< A4y FAN % LEDRR

call sw_check
i loop

sw_check:
in a, (pio_b) <~ pBR— FORIEEAS
out  (pio_a),a ;- PAK— b EHANTS
ret i (EHIARBEDTRENTE)

end

WRAKE-3) ANELTEALBVEY MIYRIT D

main:

1a a,0cth iMode 3
out (pio_b+1) ,a
1a a,11110000b ;0;0ut / 1:In
out (pio_b+l),a 3 (Ev R7-40°AR. 3-00°HAH)
loop: _
call sw_check i< R4y FANELEDRR
jr loop
sw_check:
in a, (pio_b) ;= pBR— FORREEAD
and  11110000b i HAEyY MEME Y2733
1d (data) ,a i ARTF-EEGEERTS)
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NEAAAR— FDIEER DIz DT OS5 L[ADDIN.ASM]

; s dEE 7
R re ™ 8000n ;e RSN E RS 15 (a2
data  ds 1d (data+3),a
1d a,00000000b ; +— stoHIfIL ¥ X 2[0] %8R
JHEEEE 1/0 Map #E### out  (sio_a+l),a
sio_a equ 0018h i+~ AHESIONT KL XEH in a, (sio_a+l) ; o~ HBELIZX20OREEAD
sio_b equ 00lah ; 1d b,a
1d a,00000000b ; < sto[BJfIfIL ¥ X 2[0] %8R
;##### RESET #i### out  (sio_b+l),a
org  0000h — Uty hFBEZIHBHES in a, (sio_b+1) ; o~ BEILYZ2DOREEAD
14 sp,09£ffh — RZy R4 %ty b 1d c,a
di — BWiAHERIE 14 a,1
ip main — A UIIHRA bit 3,b ; DCDA check
SEEEEE NMT HhEH a Z(égi‘;:é),a ; <CN2> pin 9 DIREED bit 0 ICAB
org 0066h —  (MIEREVH—BARTHEL) _sw_1:
retn bit 5,b ; CTSA check
It z,_sw_2
JHEEEE Main HHHHEH 14 (data+1),a ; <CN2> pin 10 OIKEEHN bit 0 ICAB
main: _sw_2
1d a,00011000b ;i + SIOQA)JF+ >Nty b bit 3,¢c ; DCDB check
out (sio_a+l),a k- 3 z,_sw_3
1d a,00011000b ; + SIOB]Fv>3NUty b 1la (data+2) ,a ; <CN2> pin 12 OIRHEEN bit 0 ICAD
out (sio_b+l) ,a _sw_3
5 (KRR ZTEIEDDML) bit  5,c ; CTSB check
loop: J& z,_sw_4
call sw_check i« AM v FAN E[data)lciEE 1d (data+3),a ; <CN2> pin 11 OIREED" bit 0 ICAB
jr loop _sw_4
ret
sw_check:
xor a i - FosafEEEno YT end
1d (data+0) ,a
{E5-7> NS K—bMeEDFIC4EY FMAFIR—
~ERIRT DITE {®5-9)
+5V INSLI - iR— bz AKI-80
= . < >
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WA KE5) HhzE2EY MiRYT 5 T0O5 S L[ADDOUT.ASM]

AHHHE RAM Map #HHHE po

rt_out_a:
1d

org 8000h i RAMPAMLICEH £ ER a; (data+0) ibit0 KHATREF— 2% 3
puffer ds 2 rrea ;bit7 (CHBHEH
data ds 2 1d b,a
) ) 14 a, (buffer+0) BIELY22DTT1E Y hORR
A T/0 Map #itH## and 01111111b HS
sio_a  equ 0018h ;— RESIONT KL AEH or b s MSBOWMAF -2 %FA 3
siob  equ 00lah 1d b,a
1d a,00000101b 3+ SIOABIEIL ¥ X & (5] %384R
HHHH# RESET ##HHH out (sio_a+1),a
org 0000h :k')t/ M‘ét::n 5% D 1d a,b
14 sp, 09££fh Ryl RAr2%wy b out (sio_a+1),a 3~ ZhTHA (cn2 ping)
di :“*J‘);lb%“it ret
ip main e XA DACRA
port_out_b
A NI a, (data+1) ibit0 KHATREF —ar 53
org 0066h s (MIRREVHF—IBANTHL) rrca ;bit7 IZHBH
retn 1d b,a
1d a, (buffer+1) ;%uﬂuv/zalr)‘ﬁ Ev FORR
A Main and . 01111111b 20
main: or b ;usB!T)HﬁJT LERLD
14 a,00011000b ;- SIOA]F v R Uty b 1d b,a
out (sio_a+l),a 1a a,00000101b 3+ SIO[B]HIEIL ¥ X 2[5] %8R
1d a,00011000b i+ SIOB]Fv RN Uty b out (sio_b+1),a
out (sio_b+l),a 1d a,b
i (ARG Z Z THEIEDIHAE) out (sio_b+l),a ;- ChTHA (N2 pinl3)
s BIBIL ¥ X 2 DRE I [buf fer]N ret
LooRs call port_out_a ;< SIOA]» 5 DE v hBTHGRIH A end
call . port_out_b ;+ SIO[B]M S DE v MBIk A
jr loop
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vV EREALTRE, ALY - L—FVHOY TN
—F v OUBRFE ORI A S L TR L TL v,
ISR A~ LTHATAZ N TEE T,
722 AU R B 5-1DBITIE, (timer) &5 EHH
256D A4 ¥ 2 ) AV b TH—NTHE—-FT 5L
(timer+1)A34 ¥ & U x ¥ b4 51001274 % &l
I RIZRT)EVWSHEMATT» S, 561 LD
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BT 5DRABORNTIESD EXADT, 22T
BEENRFHRIZI T 279 7%\ LTHEEEL &
5. ZOMOBDALFEIZONTIE, vV FLBEE
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U Z b 5-6(TIMERL.ASM) L, [& 5 & & AR 1R
24 <] OFl, JURAXBI5-7(TIMER2 . ASM) % % 4 < &
DRABIZE B 124 vDHFITY., T2 TIETFRY,
IR ZEICLED AR T 3 &SIk >TnwT, ¥
AT L LTHED b R-IBAICEFEZS T, A
BESIE L CIKEBIBDENND D £, ZDiE &G
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DFD, URM5-6DHITITIEEEY 7 & 55 CPUD
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WA RE-6) BHo&BLYIE 1Y 1 IDFITIMERL.ASM]

HHHHE RAM Map #iHHHE nop_100msec: e
org 8000h i RAMRIRICEH E EH call nop_1l0msec [nop_lo-nsecm 10@IA-LTZ0T,
led ds 1 call nop_10msec HLZ100msHHB
call nop_10msec
JHHHHE 1/0 Map #it#HH# call nop_10msec i (ERRICBY 2S5 82HChh3)
pio_a  equ 001ch i~ AR PIONT KL AEH call nop_10msec
call nop_10msec
HHHHHE RESET #iHHHE call nop_10msec
org 0000h iUty bTBECIHBHAES call nop_10msec
1d sp,09fffh i C ARy YRACEERY b call nop_10msec
ai ;e BAH EFIE call nop_10msec
ip main Je XA DICRA ret
R NMT nop_10msec:
org 0066h s (NI BEREVH—BARTEL) call nop_lmsec ,[nop 1msec] % 10@:1—»13‘50)1‘
Fatn call nop_lmsec ;BELZ1oms DB
call nop_lmsec
S Main #H#HE call nop_lmsec s (ERICIR) 2— > ZXERhNB)
main: call nop_lmsec
14 a,0cfh ;Mode 3 call nop_lmsec
out (pio_a+l),a call nop_lmsec
1d a,00000000b 0:out / 1:In call nop_lmsec
out (pio_a+l),a call nop_lmsec
xor a call nop_lmsec
1d (led),a ret
loop:
call led_display e BEIBLLEVWER-TZ AL nop_lmsec:
ir loop call nop_100 ,[nop 100]% 10@BI—-WTEDT,
call nop_100 ;BEZims A B
led_display: call nop_100
1d a, (led) call nop_100 3 (ERICEY 2 -2 &N 83 ChH3)
xor 11111111b ;- LEDF—2ER&ELT call nop_100
1d (led) ,a call nop_100
out (pio_a),a ;e R—bhSHA call nop_100
call nop_lsec T _‘_T(ilflﬂ’ VrETHED call nop_100
ret call nop_100
call nop_100
nop_lsec: ret
call nop_100msec ;[nop_100msec]%® 10@a—/LF3DT,
call nop_100msec ;8L Z1sechNB nop_100:
call nop_100msec db 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 i NOP
call nop_100msec HEFBICR Y 2 — > ENRPCHDB) d 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 i=1lus
call nop_100msec da 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 ; 100%T
call nop_100msec db 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 (BEZ
call nop_100msec da 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 ;0.1ms
call nop_100msec ret
call nop_100msec
call nop_100msec end
ret
WA NB-7) HATEIDRAHICKD 1151 TDHITIMER2.ASM]
AHHHHE RAM Map #HH#HHE 1a a, (led)
org 8000h s~ RAMSEIRICT R E B xor 11111111b s+~ LEDF—2ER&LT
led ds 1 1d (led).,a
timer ds 1 out (pio_a),a ;= R— b SHH
_timer_pass:
HHHEHE T/0 Map #HHHE ex af,af"' = LY 22 %48
ctc_0 equ 0010h ;= 21YDT FLAEH ei «—,jmzw,u;ggf—]
pio_a equ 001ch ;= AEPIONT KL AEH reti
[#HHHH RESET it S Main #HHH
org 0000h e Uy bTBREZINOIAES main:
1d sp,09££fh - ARy IRA A ERY b 1a a,70h ;- FIART KL ADETE
dai ;~— S‘JU:M; EHIE out (ctc_0),a
ip main A LASTRA 14 a,10100101b ; Timer Mode
out (ctc_0),a
S NMT S 1d a,157 ;about 10msec
org 0066h i (mIESEEVH—BARTHC) out (ctc_0),a
retn 1d a,0cfh ;Mode 3
out (pio_a+l),a
JHHHHE TIMER #it#HHE 1d a,00000000b ; 0:0ut / 1:In
org 0070h out. (pio_a+l),a
aw _timer_ i+ 24 TEYAHNE xor a
_timer_: 1d (led),a
ex af,af' je LY SRR 1d (timer),a
1d a, (timer) im 2 JAEBI/OEIAHRE— K
inc a ei L RISABEFA]
1d (timer),a loop:
cp 100 ;10msec * 100 = lsec jr loop JeE AL =FRABEWV
ir c,_timer_pass
xor a end
1d (timer),a
S 23 5 = i - v ey <
BERHD ET. IRAEYDT T L EINLTEET LS RNROMEET

£ OBA, THEH» 5D OB 2 BFEE LT, FTIZHTHLTLESDTY. ZLT, A4 VO
Ihos ZBMICATI T LB LTS L, [HDA FRL— 7O TR T —F Y DEHE
BRI — F ¥ DIFE DT, T LT 0 T, ZOT75DREEF v LET. 720THD
ICHIDHEIDAARRKRDENDABNRFEET S| LIk WA [Efbx L] THRiIFTHLTLEVE T, 5
PUZ 2 D R ENDTT, ERE L TOUBEIZIFEAEEDD EEAN, 24~
Z ZCEBERNZEI DAL E UTiE, EHIZUX DOERBNIE ALY - L—TDRALUADL Z2HE Y
I 5-8(TIMER3.ASMD K 5 A FHEEZFHL TV E T, ZTHBTEEY. ZOLSIHBFHEEHAND 200,
ZAUIFEBISW A [EIDALL —F v AONE T ALY =T b EBREOEETE > TSI L
BERRIZE 3] &5, BTy ¥ g FLOBTIEE BB D ETA, Ly~ A4aY VAT LDY
WL oTWBZEDHEEKTY., DX, 24whb THMEZDEIICHH LT EDTT 2S5, DR
DEDABIL—F VT [HIDRE» D 57=2k] & B LD TY.
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(UR r5-8) 7ODESEIDIAFH)L—F 2 [TIMER3.ASM]

S RAM Map #HHHHE

org 8000h i~ RAMSRIICTE N 2 R
led ds i1
timer ds 1
flag ds 1

M T/0 Map #HHHE

cte_0 equ 0010h - 2AIDOT KLAEH
pio_a equ 001ch i~ REPIONT KL AEH
i RESET ###HH
org 0000h s Uty bTBREZINOIAED
1a sp, 09££fh i REy R4 B ERY b
di s BABERIE
ip main R Pt ¥

NI H#H
org 0066h
retn

pe (MIRREVH—BARTEL)

S TIMER ###H
org 0070h

aw _timer_ s 24 TE) AR IR
_timer_:

ex af,af’

1d a1 ;

1d (flag),a (- 73 TEMTHEGN

ex af,af’ _

ei ;= ROEN)AH £ FFA]

i Main #HHHHE

main:

1d a,70h (- FNRABT KL ADRE
out (ctc_0),a

1d a,10100101b ; Timer Mode

out (ctc_0),a

1d a,157 ;about 10msec
out (ctc_0),a
1d a,0cfh ;Mode 3
out (pio_a+l) ,a
1d a,00000000b ;0:out / 1:In
out (pio_a+l),a
xor a
1d (led) ,a
1a (timer),a
1d (flag) ,a
im 2 SABI/OFINRAKE—F
ei ; BV AHEFA
loop:
call timer_check
jr loop
timer_check:
1d a, (flag)
cp 0
ret z ;- BINRABTFTOFFE BT RS
xor a :
1d (flag) ,a
1d a, (timer)
inc a
1d (timer),a
cp 100 ;l0msec * 100 = 1sec
ret c i+ lsecKHHSTIRD
Xor a
1d (timer),a
1a a, (led)
xor 11111111b i+~ LEDF—2ERELT
1d (led) ,a
out (pio_a),a HRa: Sl Y-V

ret

end

ZZETIEHAEEZATLEDEDAARTL =08,
AKI-8013 & 5 IZHHEBICHEER L =81 0 3A A & TR
32 Ly TEEY. ZOHA, INTHT & NMIWT %
ERELT, ZZICHEL2rE0HDALMEE45 % F7.
=L, BEONIA— b2 5 DEI DAL L DOHLFIT
HEEEZADHD, bFEODEFF—ICiEZBEIOTX
FHA. BATENPATER—-PLDORD L DIZITH
DAL EES LI EEETEIAB VKT, FEHIZ
[MBER L ZAICZTEIDIAARZ/MG, 2 — KW
BOWSEWEFIEY 7 MY TIICERE—-Y >
NI EOSEBERHATSIESICLTET.

¥, AKI-80DWE A 4 v IZ & TA4HE -+ H D
HAADETIEE Yy bDTFRsIwTI - v il
LTS K5 RI6HEBDES. 279V
72— 2 OHIAR, EE5FRELHRL L TCOFRBICIZE
MOBEETT A, HEDICHEHETORRAL VDT,
ARETIEZ OIS ONTIIERT B Z LIc L FT.

VU7 iIR— k& MIDI

ISTLIL - B— P XA FIZOWTHRETLTEZ L
2, WEWEERSZONBRT DT - K-S 2
iz 9. BEIXTY 70z IERS-232-Ch
RS422-C WS DMEFEDTTH, ABTIZEZD
BRI 5, 7 —~<&MIDIICFRE L C\wWE 3. MIDI®
RS®, BRI ERESA V& —7 2 — 212> IC
MBS ZTT, AKI80Y 2T AL LTREN—FE VT
FEZEDLLBZNDT, EFADZDDO—FMEL LTI
BdbErh.

55 3E D Appendix TMIDI#AS & BH# L 7= SMFH#UAE
ZFEMICAEI L % L7z A%, MIDI(Musical Instrument
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Digital Interface) & i, & & & & I13FAR RO EF 5
PROEBHEWMAEZE T 5 -0 DOEFEHEHEE L TR
#4—bL72bDTY. BAETIETFNRIKER, TH
, TRELEEOEBER, EoiIC3arya—xL
BELZ0 ey 4R34 7 4 v 7 OBRIRRIC S 6

N TVWEY. E5-1213, AKI-80 TMIDILE %175
7= DIBUHER) e N — B = 7 ERy DEIFEIX T, Z4hid
MIDIRAEZ D & DDHAFRDOFAL & 5> T E T
MIDLIZERMIZIE, A—F Y - av 22D F I 4N
TNy T7) v rEnik+5 VEFROILV Y b - L—
FEESTHD, ZEMIT + b H T T CEKNICHHE
L CREIMEXIR & & > T g T, :

WIHAD MIDIIZ PCI00(S ¥ — ) s EDEMT + b
T EANTWEDTT S, BETIERS-120 X512,
BT + b H 75 TL552(TI) % & % FHVy 5 D 3 —fi% i
S :

LZ AT, R5-120D & 5 12hH X & AKI-80 D FHiB
o uy 2 REREKAEBEL DIZHEVELL D EH
A, BECPUICHEEINTWBTURF—F %[5 Z
LIFTELEVDPLOSEMAMTSEEL5Thbh
W, BLBEPDENTYE. LirL, 2FIC [T
2 —7%MH57T, SIO#[1/1E— FITHES ] &5
FHENRBENTHE2ARE DD T2, THIIFREENS
T Bz MIDIRE S 2 7 & (=& A X EHBEEE
E)SHWICLAHA ERA. 1/1F— FiZF— 2 &R
ZL o T B3 LEMENRREBIZEDHEN DD, &
IZ1Ey FTEF— 2L 5 L BEWOEEKH 4 <
5 MIDIZE IS W Tk, BB E, WAL THER
HWDTY, 1/16FE— F &2 1/64F— FThhiTE
ST BB EFXALE, [MIDITIXSIODZ T vy
212132 MHz #2500 kHz # Ah 5] WA THL &
WTL &S,

%UDSAE_HD—&“J B DAHDFE UeBRICIT S NBERR UL DIL—F .
CIDBDYST—VIFERDYH—>Th< [return from interrupt] ZRAWLS.




{E5-12> AKI-80 T MIDI{UEZ{T S {REEEE

K& 7%8MHzIC
EEID
ZCZTIESIO-A
ZMIDICfE>

AKI-80

(2MHz)
RxCA TxCA

(4MHz)
CLKOUT

<CNy

1/64€—F
TMIDID
31.25kbps

RxDA TxDA
4KCNp»|5

TLP552  +5V
2200 g
2151588 6 21k
4 5
5 3
5| =0.1u
e 98 5 )
I MIDI OUT

MIDI IN

MIDIZY 7 by = 7THIZRZ &, L) 7H
BOTROBMEE LT,
P RS TN -2 ESHDAT, sy
Ex=2  F 9D
p F—H8E vy b, ZA—=F /A by TEIEY ME
=
P F— REEREEE (R — L — ) :31.25 kbps
LWS Z Ik 5T, RS232-CN19.2 kbps &0 &
BTy, ZLCTF—4ZDs0DTa a7,
X b 5-90D K 5 IZHEETHIE & M 7= M NE Hik
FISEHZEI N TOET,
72 ZIEMIDITIE [H2B SO H 55X T
Bahiz] L0 —DDEBHERA RV M) E, 3N
4 MR T— 4 A +ERFES HTHEEE) Oy &L

58 AKI-B0ICLDYRT LBIH

TRBLE Y. 31.25kbpsD1¥ v MEIE32 us, 2 &
—hPERAL Y TEEDZIOE Yy L T320 usDF— &
BTT25, ZD334 FDEHRAUEITO - LY &3t
ATIERR NS & (BRIZEEIZZNTE kv), —>D
DEBHERTHE I Z 1 msDERA» 2D EF, 22T
V7 OfiEE [a— F@E)] L LCHEIFICE LD
TI0BN /= E, Zh o OBMIZFEEE V- THIE
SRR XN T, &BERELT1I0msl Err s Z sk
DET.

AB ORISR & UTiE, 50 ms £ TRELET 3 &2
D [BZAT] < B37-0IC(@EMRIES - LBURT
T2), TOXKDEBIELEHET 577200 [FZ>
JeRTF—BX| L5 BPBRDD T, DFp, M
FELTCRIC AT — 2 ZADEWREKR D L ZIZZ AT — 4
Z N PEABLTERNENS BDTY. 22T
MIDIZLEEY 7 b & LTIE, EIZZDOEELEH 5718
LNBENEWNSTHTIOMAE THATEHERS D &
T, ZRE Y AT AMICV A, BRI E XY v b %
BSAwIiS, VI by TR THEEEE L
fzns il 9,

1) Z b 5-10(THRU.ASM) i, E5-12D AKI-80 TD
MIDI#E#EmIf% % ¢, [MIDIAJ14 MIDIH & L
TANL—X¥5] twdFurssplcy. Ahxs%
DFEEFHNT 2720 TEBHERA LTI AV E 0D
NZ S TTH, ZIZDY Y Fuicid, AKL-80TD
MIDIZLEED T o & ¥ 2 B RTEHE XN TA > T
FY. DEDIRFTIEDD FEAN, BHEDO/ INY
DitiE o7z, H3EKRTEAEOH THRRKDMIZDIZIR

(URA K59 MIDIF—% - T#—<v b

is a

0x80-0x8f
0x90-0x9f
O0xa0-0xaf
0xb0-0xbf
0xc0-0xcf
0xd0-0xdf
O0xe0-0xef

with a

For standard MIDI messages,
"transmitter"
Messages take the form of "status" bytes,

Status bytes are marked by bit 7 being 1.
contain a 0 in bit 7, and thus lie in the range 0 - 127.

MIDI has a logical channel concept.
encoded into bits 0 - 3 of the status bytes of messages for
which a channel number is significant.

status byte

For all of these messages,
byte" may be used.
of the same type on the same channel,
status byte need not be resent.

MIDI DATA FORMAT

there is a clear concept that one device
or "master", and the other a "receiver" or "slave".
followed by data bytes.

All data bytes must

There are 16 logical channels,

meaning data bytes

note off 2 - 1 byte pitch, followed by 1 byte velocity
note on 2 - 1 byte pitch, followed by 1 byte velocity
key pressure 2 - 1 byte pitch, 1 byte pressure (after-touch)
parameter 2 - 1 byte parameter number, 1 byte setting
program 1 byte program selected

1 byte channel pressure (after-touch)
2 bytes gives a 14 bit value, least significant
7 bits first

chan. pressure
pitch wheel

a convention called the "running status
If the transmitter wishes to send another message
thus the same status byte, the

Also, a "note on" message with a velocity of zero is to be synonymous
"note off".
to allow long strings of notes to be sent without repeating status bytes.

Combined with the previous feature, this is intended

( from: lee@uhccux , eharnden@auvm 4/07/89 midi-intro
lee@uhccux , eharnden@auvm 4/07/89 messages.table
lee@uhccux , eharnden@auvm 4/07/89 status.table
lee@uhccux , eharnden@auvm 4/07/89 notes.table

rsv52005 SIPECIAL & T

R—=UYY HEEOREEVEWLEERLT, OK THNIFIMEZEITL, busy THN
(FB7Z) (A L THTDIEV E VNS BRDT L.
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{UZ K5-10> MIDIA#Z MIDIHHELTRIV—EE2T0YS5 L[THRU.ASM]
i RAM Map #iHHH out (sio_a+l),a
org  8000h i~ RAMBRIRICER R EH in a, (sio_a+l)
rx_fifo ds 2048 bit 2,a
tx_fifo ds 2048 ret ;- EEoKThHhIENR
rx_top ds 2 1d a,10001000b
rx_end ds 2 or a
tx_top ds 2 1d h,a
tx_end ds 2 1a l,e
rsb ds 1 14 a, (hl) JEEFIFON S F—2 EMUHLT
dcb ds it out (sio_a),a MIDI & WEfET S
channel ds 1 inc e
keyno ds 1 res 3,4
14 (tx_end) ,de
Ht### 1/0 Map ##### ret
sio_a 0018h
sio_b equ 001ah i~ WESIONT KL XEH tx_fifo_set
de, (tx_top)
S RESET #t#HH ld a,10001000b
org 0000h ;‘—‘Hz/ rFBEZZhBIAES or a
1d sp, 09£££h =By R ety b 1a h,a
ai ;- BAARERE 1d l,e
ip main R At 23 1a (hl),b ; [BIOF — % £3%(EFIFOICIG
inc  de
SHHHEE INT / NMI #HHH res 3,4
org 0020h 3+ MIDIR{ERIWAHRIN—F > 1d (tx_top) ,de
daw _midi_ ret
midi. rx_data_check:
ex af,af" 1a de, (rx_end)
exx 1d hl, (rx_top)
1d de, (rx_top) and a ; CY <-- 0
1d a,10000000b sbe hl de
or 4 ret ;+— RIEFIFONRA B/NR
1d h,a 1d a,10000000b
14 1,e or d
in a, (sio_a+0) - UTN - R= B F—2AH 1d h,a
1a (h1),a i+ ZhER{EFIFo Lt 1d l,e
inc  de 1d b, (h1)
res 3,d inc  de
1d (rx_top) ,de res 3,d
exx 5 1d (rx_end) ,de
ex af,af' bit 7,b ; MSB=0 BBF—% /XM b
ei jr z, running ; running
reti 1d a,b
org  0066h cp 0£8h
retn ret nc
cp 0£0h
S Main jr c, statusbyte
main: xor  a
1d h1,08000h 1d (rsb),a ;RSB = running status buffer
1a a,0a0h ret
_ram_clear_loop: statusbyte
1d (h1),0 ;- RAMSAIEEEOIUT a, [ AF—2Z I8 MR
inc hl and 00001111b
cp h 1d (channel) ,a P FrRIE
Jx: nc,_ram_clear_loop 1d a,b
1a a,00011000b ;Channel Reset B and  11110000b
out (sio_b+1),a 1d (rsb) ,a JRSBICABEL THKC
1d a,00000100b ;Resister Point = 4 xor a
out (sio_b+1),a 1a (dcb) ,a ;DCB = data count buffer
1d a,11000100b ; Mode ret
out (sio_b+1),a running:
1d a,00000001b ;Resister Point = 1 1d a, (xsb)
out  (sio_b+l),a cp 0
1d a,00000000b ; Interrupt Mode ret z YT — 2 ABDT — 2 (TR
out  (sio_b+l),a cp 0cOh
1a a,00000010b ; Resister Point = 2 jr z,_2byte
out (sio_b+1),a cp 0doh
1d a,20h ;Vector Address jr z,_2byte ; 2bytefsid[c*] &[] £
out (sio_b+1),a 1d a, (dcb)
1d a,00011000b ;Channel Reset A cp 0
out (sio_a+l),a j= nz,_3byte ; 3byte B & SAMBICTRA
1d a,00000100b ; Resister Point = 4 inc  a
out (sio_a+l),a 1d (dcb) ,a ;3bytefs M 2byte BNIBER T T
1d a,11000100b ; Mode 1d a,b
out  (sio_a+l),a 1d (keyno) ,a
1da a,00000001b ;Resister Point = 1 ret
out  (sio_a+l),a _2byte
1d a,00010000b ; Interrupt Mode 1d c,b
out  (sio_a+l),a 14 a, (rsb)
1d a,00000101b ;Resister Point = 5 1d b,a
out  (sio_a+l),a 14 a, (channel)
1d a,01101000b ;Transmit Start or b
out (sio_a+l),a cal tx_fifo_set ;Status Byte %5t L TE{EFIFOIC
1a a,00000011b iResister Point = 3 1d b,
out (sio_a+l),a call tx_fifo_set ;Data Byte #%{EFIFOICIT
1d a,11000001b ; Receive Start et
out  (sio_a+l),a 3byte:
im 2 xor a
ei 1d (dcb) ,a
in a, (sio_a+0) dumm 14 c/b
im 2 l’i o:!')ﬂb-‘e K 1a a, (rsb)
ei 3D 1d b,a
loop: 1d a, (channel)
call tx_data_check or b
call rx_data_check call tx_fifo_set ; Status Byte #f87T L TE{EFIFOIC
jr loop 1d a, (keyno)
1d b,a
£X_ data check call tx_fifo_set ;2byte HMpata Byte % E{EFIFOICIE
de, (tx_end) 1la b,c
1d hl, (tx_top) call tx_fifo_set ;3byte BMpata Byte #¥{EFIFOICHIE
and a iCY <—- 0 ret
sbc  hl,de
ret z ;e MLOREF - 22 AR IENR end
1d a,00000000b ; Resister Point = 0
S} 3 b = SER B
BEDTY. 3H, [MIDIZESL| LS BFREHORMERREL T
O N Y St o = = R I
¥, TOYYFATE, IMIDIZZ 27 )L—3 7| IR5E3 5 FudDBFAICIE, 20 &S SEHEERTIEEEIC
R [YTIEALER] SOV TINE A @k LT D EEA.
e - " -
WE. Zhid, 20X S &FEEOMIDUE#R % £ - &C, YRAR510iE, I THED B AlcE 5 TiEH

t<ﬁb&“%%ﬂtaf,@@%@é§<bfif

N —F v ElARD
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WEBLNH 6T, YRT

ko LHBELIZL

WF I HNBbDLE>TE

T, ZZICRAGROE 0ABNED ) vNT, ZER

RS232C Z'J AT—=3 JUPBREO—DDRETHHRS2I2CIESEHET DI
HIC, YAT L - 20vIH5RS232C [CUBIEI Oy HEFET BIcHDHREDEE.




FUREBOWH TITF>TCWBFIFONY 77U TD
F=v 2z, MIDIE#HOYELBED /=D T v T L
— I, MIDUB$ROER/EWLLEE, 24V - L—FV
ANDFHAAS, MIDID 728D ) 7L - K— b DF)
HREEENIS Y LEATHET. &k, HZCPU
CEBAOEEMELT, YYTL - KR—FDALBLE
BREICHETIZEL T, ZOFID XS ICEFITIZY
YT - R— bPADAREMHET 2[BEICS, WIHARE
N—FVTIET YT - R—FBOHlfEIL P X &ioxdt
THRENMLEL LD ET,

Zhid, mFED [BDRARANY FPLOFE] T2V
T - K— FBOFIHIL P2 2 I LTITS e X
NTNB=DTY.

FIFO #L¥R & i, FIFO (First In, First Out) /Sv 7 7
LN B T =y ISk o TC, [EERMICHEEDS
HREEDL ARV PO | EZFERICITS 8O TY.
2% D MIDITIE, »5BREICIZAFESEL LTUIF
FIFICZBDOT— 4 3REL, FLFTFHEEFFTOMT

08 AKI-80(CKDVRT L\BaSE

7m0 DB (E v > Ty ARNICIE—BETT2)IohH
7o TT =AM ENENIRELFOELES. 2
57T, MIDITiZ [##20ON] & [#2OFF] Dig#ix
FoHMDEDTTNSE, /2L 2154 b THLEHR
EZUHEAE, [F2XB0 5 ExLTclbEskn] &
WO IRBUS D F 7.

VA VBRFEETIE, DX 5T —2OKRER
[3x=fbir] LT, Z2OXFETFOENEZD LET
A, THEMIDITIE [HEficffehazn] Zeuxn
TY. £IT, REHDAAZLIEL —F ¥~ A TMIDI
BMOMBRETOBRELVWS ZLIETELEEATS,
FIFODEIG L k5D TT,

B 5-131Z FIFO LB DO BHEIZ DWTHHAL 23 DT
T, ZNhEVUXM5-10DFLET L 26 LEDLET,
BALPFHSZTTEEMBLTAZILELY., bk,
VAV EOCERET s 5 bis & TFIFONMHE 45
B 2FA, FIFOXEVYRNOD 7 F L ZITBHIC B
EIMBEAETSDOTTA, Z80iX16 ¥ v M AIEIZHI /=

<{E5-13> FIFO/\v T 7 DIFIE L E)fE
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{®5-14> MIDIT—J DL

85
- JunA B
segy Y 208
Fv2ILB =3 SRES
Ah
A B
By

x4 NBYV A B oA BV /N1 B
TeEs S#AZON =) = s

B3R

Wiz, VA FDESIZAE)ZEBPATOFIFO X E )
DIBEERECGCHET FL 2D TS EL Tl
KB)LT, DLTHLEBRICUMTE S XS AT %
B L C\WE . F/2, MIDIZEISIZ#DAALEH
WE A, MIDIEEIZ DWW T [MRARHIZ®ET 3
WS VTR S>STWEY., ZZEBEROG»NDB L
ZAEDTTH, EHIFEHEE®#E-T, TOXLA4 )L
TEEZLOMIDIERAY 27 248 ELTEF L

FFRUIC, URABN5-10D 705 5 L GEEESH D
MIDIZ{EEIVABIL —F > TlE, YT - F— b
NoDNEREIDAARIZE ST, BIEFT— 2% %FDE &
(NEDMRIRETHTID)FIFO/Ny 7 7 I A TV X
7.

[FIFOIZF#r] &5 #EIk, MiHICIEE L T A
% &,

b TOP(EXAA)KA ¥ &% &FHLTFIFO/Ny 7 7

DT F L REERK
P F—2EEDADL
p FIFOIZ# XAt
P TOPKA VY ZEA V2 URXAV (A —237u—1L

725X ailRY)

LWVWS T EICREEY. ZThEXFBDIZZE0TITS
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9
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)

P —HL T ESMELENTTICY 2 —vF

)

P R—FELH LA XY 2B B0DT, ENDAA
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T, ThE—RI2:725ZLDESICBA5DT
TA, RIZZES TREVDTY.

FLWMIDIA XY M ik1/54 PHEATEL, 14y
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TWET, 5L, HTrLAXRY POREFOELEI AT
WEZDTYTARELE I EFEE, Y UTL K
— b [REEEY—] 2EHLT, 2 TREIEHE
AT HNENDH DD T,

IR [A4 Y —F IR NICTERS | &0
SEHICGER LTOWETAE, Y AT AICkoTEN
FDITLEBDEF, ZZT, VARV ZAELTEFEY
LCEL 5D THRLAEET, §XTDOMIDIXE
A XY b EWSEAFIFOICTEA, ThExX 4 Y - )L
— TR 5ENS [MIDI%EF = v o] L—FVT,
HEbXINA P FONT LTRETHDTY.

ZZ 7Tk, BUET [FIFOICEBZRET — 42 H B
nl VS Fryrzyic, [V TALEEFHF—L
BEy—Tidhnsr] LS F b TVET(E
U6/ FIC, XKEIOF v ETHRBBLTE
DHATVE—VTB), ZZDLIANBFEAL VLT,
I BEEAD DD D TT.

UZXB5-11i%, E5-120OMIDIAK— b &) 7L -
A—FA /B D2K— FDWGHIZPEEEL T, MIDIK—
b AL U7z 2 RIS HEER L =3 A DRy T, v
Ty 27 ELTIE [ZOOMIDIANZ#~— V(&
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BOE AKI-BOICKD VAT L\BIS

WA K5-11) ZDOOMIDIANZRY—ITDY T NI T 7 (5

HHHHHE RAM Map ##H#H#H 1d (rx_top_1) ,de
org 8000h i~ RAMSRIRICE B & EF exx B-L1)
rx_fifo_l ds 2048 ex af,af’
tx_fifo ds 2048 ei
rx_fifo_2 ds 2048 reti
rx_top_l ds 2
rx_end_1 ds 2 org 0080h i~ MIDI SR AH I —F > (2)
rx_top_2 ds 2 dw _midi2_
rx_end_2 ds 2 _midi2_:
tx_top ds 2 ex af,af’
tx_end ds 2 exx
rsbl ds 1 1d de, (rx_top_2)
debl ds 1 1d a,11000000b
channell ds 1 or d
keynol ds i 1d h,a
rsb2 ds T 1a l.e
dcb2 ds i1 in a, (sio_a+0) i YUTL K- rHBF—4 AN
channel2 ds 1 14 (hl),a i ChEREFIFOICHE
keyno2 ds 1 inc de
res 3,4
A INT /N HHHHH 1d (rx_top_2) ,de
or 0020h 3+ MIDI BMEEIVAH I —F (1) exx
aw _midil_ ex af,af’
_midil_: ei
ex af,af’ reti
exx
14, de, (rx_top_1) AHHEHE Main #HHHE
1d a,10000000b
or a loop: P XA DS OFFUH LERS
1d h,a call rx_data_check_1 ;+ [SIO-A]F—% %#XE(EFIFolCiftt
1a 1, call tx_data_check
in a, (sio_a+0) e PUTI e R— bS5 F—2AH call rx_data_check_2 ;<+ [SI0-B]7— % £%{EFIFo Cifit
1d (hl),a i ChESRMEFIFOICHE call tx_data_check
inc de jr loop
res 3,d

MIDI % v £ — PO EH L 5 & &2 DEHLT
bBZENbrDET. DFD, W5-14D K512,
DDV TN - B— D EEHF LT 252 ZDEE
MEX¥<C] MIDI# I LD Tid, MIDIE#HE LT
S FEERDENEDE RS> TUEY, FEFEINE
FEBIFESALSTFTEIXCEHMELTLES DTT.
ZEC,

P TN ZTNOMIDIAN#/NY T 7 ) V7 LTH®

<< ,

P ZFNREZNDOMIDIF —ZA Ay —2 L LT

LCh 5 IRFY 5
P BFERPIEE ThHIIL, £ vt — VBN THR

{E FIFO |- fE»

EOWSIEEETSI 2L ITaD £,

ZZTC, AR FEEICEHIHLIFIFO 2> | &
W MER AKX B E, UX 5110 &S s Hiflizs
Iy s ATREEMIDIY - VEfEAEIR T T,

R5-151%, & 5IZsHEBIZS U 7ILBEHLSIO p
PD71051(8251® CMOSHR) #3801 L T, MIDI % 3K —
MCHRELERHITY. 254&85%&, RSV 7
Lo R—bEFTEL, HIORAARNTF L LTIRQ 2
NMIZ{FHH$ 30BN TTE £, 72825112135
FOWHIRET /= v oMb 35, T TIXAKL-
804 4 Y DT, &< ISEELWVEIIZENE L % 34
5, BROD & 5 513D MIDI v — ¥ v O HHIES
DY A DEBZFIZLTL ZEWN,

BASM80 & KUROKO I
& D HRRIE & DLEEE

AKI-80 ¥ 2 T L DFWEHZDNWT, W DhDRA Vv
FEBALE LD, TTTEREBEORRZIC, BEEMN
[XA80 L HIfEROM T I o2 L — & | &S5 BHFR BB (4

HOPEDZDIHHIZ PS4 LTAEED) 5>
VRTOBRBEL bR L T ZLicLELEY.,
ik, REFETHEA T % BFED AKI-80 his FIHE % 0D K ER 5
DHFETEL DEEDHSZEDT, ROMT I 2 L —
2 ®D [KUROKO2] WS #IG LB L T X~
BASM80 & WS> w7 +&> T 5T,

9, Vur—& 7)) - 7277 (BASMI0) & T
TV a—b - TEYT T (XA80) & DEWNIZDWNT
3, EHEIFHEHALE, COEEHEBLEZZEEZ—ELDH
DEXEA., LVS5DE, WRELTHBL TSV R
T AT NT [RALHIZROMIZHELS AR A Y 27
L]l THY, Tusrs s ED L —LEEBICHET
52,0\ [1RKTar L] E»0DE»STY.
ZNAEEZOSHOILTRAMIZT — FXNB 6D TH
5720, BHROA TV s b - EY 2 — L ERKINIC
VY UTAEY)ZEMICEHET 2 KBEY 7 b7
THIULH D TTH, AKIL-80 % f# > T HIFIZFEH ¢
LS55V RAT ATIE, ZTORTXABLARETHS
LS 23tk iIcBnET.

K [Foxy 7] T©FH, Zhikd >, 7vF
TiAmE Fulike TR EEMNES LS T & T,
KUROKO & BASM80 Dl A& HHE T, ZDOKIZH
L, V=2 - LNLTTF Ny ZETABIEEDRN
AHEREEAREHBLCVEY. o 8EHEDGA,
KUROKO % & 55 ROM T I 2 L — 4 DE— FTff
STWELZELL, TOF/Ny HHEEEEZE 572< /D
FHA. fMFEF [Fursssua—-—FLT, E—0D!
Tty ] EVWSZELEDEDRLTIRTDY T
LEBER2AEHBLTLESZDOTT.

FRTIE, MHFOT &Y TILEBOIKE L TAZ
L&S. BRTTH, ZOKS % [FER] dxFHEE
EEDEZA»EHED Y. T TIERHEHDOZDIC
—EDLI A MSDOSD/Ny F - Tasrs L LT

FIFO/SyI7UYY SEANSEHL (firstd firstout BRIk T/t I7 U 57
rsv2s SIPECIAL BT  >reace. shmicROLESES DB ITIICHDTBUT, BEH
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{®5-15
MIDI %Z 3 iR— hUALERY 2158

i o @s.12
MIDI@2§
. | (ms12)

Do~Dr 82C51 #7-(% 71051
A M(I:I@I%)
. X5-12
10 REQ | —
address I:l_q CSRD/WR RxRDY

| 71— T
WR = S
clock 4MHz
Y v 500kHz

NMI &7zl INT for <><lL

(URAKB-12) BREDY AT LIFEHEREWEUTRE
957055 L[TIMER.C1]

#include <time.h>

time_t 1ltime;

main () {
time (&ltime) ;
printf ("\n\tTime = %1d (sec)\n",ltime);

MZARE-13> NyF-TJOISLTI.BAT

3R— FBIFAKI-80DT—& - NR %

SMEBICSIZELL T, 82C5173E M

UARTZERI D EICED.
(PBRYDN— FIERDINBEED)

(URK5-15) SEERIER

@[T1.BAT]: XA80 THRREFTVETO
Time = 831853209 (sec)

Passl....
Pass2....

No Errors

Time = 831853216 (sec) — HUIBRFRE = 7 sec

echo off

echo @[T1.BAT]:xA80 THREREITVE TP >result
timer >>result

xa80 test,,,; >>result

timer >>result

(UAXAK5-14) BASMBODRERODHOTOIS L
T2.BAT

echo off o

echo @[T2.BAT]:BASMB0 TORIRETVE T >result
timer >>result

basm80 test -z -1 -sI >>result

blink test -p:0 -d:8000 -htest >>result

timer >>result

(UZAK5E-16) BIEROMIZaL—40lbDTOIS5 L
T3.BAT

echo off

echo Q[T3.BAT:H{FROMI I 2 L —ZICEHRA L £ T >result
timer >>result

copy test.hex transfer.hex >>result

trans2 >>result

timer >>result

(UZAKB-17) KUROKODfehDT7OIS L
T4.BAT

écho off

echo @[T4.BAT]: KUROKU2 (C#52% U ¥ 7@ >result
timer >>resul

rome Rtest.hex E0000,0fff >>result

timer >>result

@[T2.BAT]:BASMB0 THEBRE TV E TS
Time = 831853886 (sec)

PASS-1 Make symbol table
PASS-2 Make object code

No Fatal error(s)

<ty Aobaf-yar>

Segment Start End Length
7 (CSEG) 0H C32H C33H

Time = 831853890 (sec) — JAEBRHR = 4 sec

(URKB-18) SRERER

@[r3.BAT}HFROMI I 21 L— 2 ICEELETO
Time = 831855533 (sec)
1AO7 A VEAE—-LE L.
HHHHHAH [transfer . hex] --> ROM Emulator #iHHi##HHIHH

Time = 831855534 (sec) — MIPEERY = 1 sec

@[r4.BAT]: KUROKU2 ICEEE L E T
Time = 831857278 (sec)

Load (HEX) 0000-0C32
ROM Iab-4 &3P TT. (KESC>THIEL )

Ratio:10 12480[#" -]
7 -4m% &AL ¥ L 4. (0000-0FFF)
P aET LS LA,
Time = 831857284 (sec) — JIBRER = 6 sec
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W2WDT, £ [KMEERRTE] LS5y
Yxy FRBBEICEDET. UXPM5E-12iF, 20729
1235 TfE 5 =¥k [BRIED Y X 7 LAKEHEW 2T
B CTHERT S| &5 Fus 5 A[TIMER. EXE]DC
Y —R - Fu% 5 A[TIMER.C]ITY. ZLTCURXB5-
131, XAS0DHEED /=D DI/Ny F - a5 A
[T1.BAT], U X b 5-141XBASMS80 D EKERD 7z D
[T2.BAT]ICTY., ZTZTiX, ¥y &L %2
DEEXD, F572FECAKI80 T T T AL (Y — AN
912 K254 b, 4 VT IVHEXD Y A4 XA 7KB) % 7>
DIZYER L, BASM80 & XA80L TT7 ¥ T L%
BASM Tix) Y27 £ O)fTvy, £ Y TILHEX7 74 )L
EERLTOE T,

SMFERMA D722, ThENMBELY —ILIZ TR
CTRICTF 4 v b YVAICEWT, PATHRHETHELIC
TFhanksIcLEFLA. ZLT, ZO/RNVUX B
5-15L 015 HiTTT. 7ML 4T L XA80DIE > M 2fE
FHEEBNBOD, FHFOEKEL LTE, SV a VoD
HEDI=DIZHENEZEIZENEWSEIRTY.

58 AKI-80(CKDY AT LBEH

ZTLT, YABN5-16D & S5 IO EERH/ S F 4
5T, XA80D 7 £ ¥ TILiEER % EH/EROMT I o L —
ZATHRR U 2= FERE([T3 . BAT]) &, U X F5-17DBASM
80D 7 & ¥ TILIER & RS-232-C (12480bps) TKUROKO
I2& Y ya— F UZKEM[T4 . BAT] & % HiE L 7= A8,
JRX5-18ICF L W /-fERTT.

ZZTE, URAM4-11@37) THEIEL7ZROM T 3 o
L—ANDLT/a—F - FasrsL370FFE>
TZHEWEDIZ, e —FLTE— v &Yy b L
b F ISR T LS HETIRTHEERL TCuvE g,

233 L, OWNIT4¥y MEANTHOIHLIHEXL
TR EIFWAE, VYT LEDED [6fF33H ] &
WHREE LTRATEET.

ZDOEBRTII/NI BV A XOERETETR, =& 21t
10fEDRED T u s s oThhuS, 100ME15LE 1S
ZLBDET. HL ETHRL [ HH % AK-80 55
HAY 2T 4] EREENTWS EIX0WE, HBRELT,
EHIINETEMHL TE~KUROKO % REIZH D
TTLES NS Z TS5 7=DTY,

IFETFESTH

ZFIT v T YU—X

JO0EFERMBOIEI VR

— HULLFEE - FT& - (FIMEDOFERERTE ——

: juts v..» !»mL‘?“ e
JORHENENIESEVA . RIS *
Thp -

=4

= B5Y 228H Effi, 1410 BHA)

AE(F, JOBFEMEBCEELRE [OE21—% - T bOZOAHIM] DI
tURAE, TVIZTFEULTRER [[EWER] DO Z> I\ MMIFEEDe
BHOTY. EFREFLEIC, JLvyavUEiEETRICTDERELT, THE (Y1
OVUEMERAFIV7 v TE | ZHRUTVWETH, KEEZO HRiRE L TIED!S,
EFRICHED B TODHEMEDE AL, LWALRIKIER - PA4F7 - b hER
HIDMBHIFED CEZBFLUTCVET.
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rs2285 SIPECIAL YT

A B
EIH TREN SEMER SEHEraE
15 7FOY/F 1 IV )LDERE $75E YR T LR - BAFORM
& PFOY/T 4 VY )LOEER ERE ; 7\ L ARE DR
FEIE ., VT YT P ORERERA FIE . SREERESHEED LD
EOZ VAT LBl 5102 ; ASICEIRDAlT
LB FINAR/)\— R T PO 118 REaXYT—YavEVATA - BFUT 4 DRl
EHE VT NI TP/ TOYSZ I DRI 105 | HNBIEERE & HIRIRIE(CRI O D BT
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Computer MusicB# D~ > ¥ TF. Zh b DEFID
Fowid e EHRTTR, TTIcdNELSIZ,
AKI-80ZWEHT B L WS KAV PELTRIELDDH S
WBAFICEIEHTESHRHBIETHAS L, ¥dbsrh
MERELZBDEURTAEZLE-DT, &5 FiEH
L€ 1o EWY,

77 =1 HPowerGlove
eV eE

@ MDIa>rO—JL-FO—-7T

BEG6-1iL, 77IavVHDarvyitu—-—sELTT
2 V) 7 THA%E &7z [PowerGlove| &y #5 % AKI-
801k > CIEHA L =flo—>H, [MIDI2 > Fu—
-7 TY,

PowerGlove i, R6-1D &k iz [W@EFHE LIk
3 3xkTcHEEIRRA), THT 2 v i Xk 2o thiy kg
Bl #7000, #EEhAa7 7 IaVERLUTHE
HOaAY ba—5DRELEDbLYE S LS BES AKX
TEH5L0WSEDT, ZOEFLELEEITS I20IZT v
Fy T w4 AVENBELTWET (AT LB,p.70).
ZZT, 2O 7TiE, PowerGloveicZ7 7 X3
OROYDICHEHELT, [77Ia3 v BT —2EBERL
TWwW3 | EBbET, ZOEM%E PowerGlove 2 5
G4 LHEH/LDOD, ZhEMIDIEEE L TERELT
LEHBS VI METHEEL £ LZ(X6-2). F &I,
IMEFDIENLAENENS & T AT,

UZXF6-1GEARDOEHAICEDHEETO Y E - T4
A ER) &, Nifty-Serve ® MIDI 7 + — 7 4D
SubSysOpT& & 5 $#H# 5, MIDIBGN 7 + — 7 4
(FMIDIBGN) D 19 B &8 [FHE MBI D 25E |
THEI L7z, PowerGlove D #HiE#H (NIFTY . TXT) T
7. _

B6-3(p.63) 1%, F4F 4 TETHIDILEL x> 74

(BE6-1) MIDId> bO—=JbL - 0O—7 (PowerGlove)
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ZOFME DMK TY. 72720, ThIZEENT X
ARA TR — T FITHBE IR LR LD
<, FHEDE X ANy 22 TPowerGlove & AF L
72ELTE, ZOBEMEFLT Y P THE0ES»iE
RIETEXFHADT, BGETBIHAICIIESTH S 7=
WDTHFHEL TATL I,

FE6-4(p.63) M Z D~ v AEI X ) MK, U
Z bk 6-2(p.76) 23 DY 7 I (GLOVE.SRC)TY . 7+
v 7 713 BASM80 = D T, XA80 & ixh ¢4 IcJERM
KESHAIE S TOE T (T2 2fEHZ T, v 2
pZFIHLTOE A, £ o572 < @HICXAS0MRIZE
)L —ZXTEBRHDOTY. ZZTik, MIDLIZ%E
EE0OTHRARIMEDS, Wzx4 IV 21 [E
LW7 73320 Thd]| LERTEDICEMEIT Yy o
(R B UE) SN B L D THA TEN)AHZ %> Tk
F. ZZTORA VY i, PowerGlove N® CPU i3 7k
ZbDT77IAVLDEEN [HIIROFWTH S
Nl EFzvZLTOBELWIET, bEDHEL»-
FOEPS7ZDTBE, THETURLTT -2 4a2RX
KWIRIEEE XD F LA, VR DMIHB/8T7 X -2,
INERET S -DICEBRNICREL /2D TY.

Bk aBifE: LTiX, & b & MIDIEHISMEH
ICEETEDENWHIZEEHHT, -8R

HBOE AKI-80 [C KD ERIBHRINIBHEIZDRIR
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Ay bEM] &5 MIDIfE#RE L4, MIDI X
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Ay, B0y v Y HIEHO A E 250 MHzD 7 4 v
LATEETEEIICLTOEY. 2oy yidEs
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— TS T A 2ERICTa—- P L= [i5EH]
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MIDIH 1§ % 720D 7 4 ¥ L 2325/ MIDDEEHK T
3.

ZOREEF2»BEDRENZ DL ED LI,
PowerGlove & L CiE [f§OMIT > 4] £S5 D4
TE2 5, BUEDFRA ¥ MIPELDBERE WS Z &
2D 4. ZZTIHAKI80DHM A= x5yl ,
PowerGlove®a ¥ bu —SHEE HH 2 54> T,
IR EBIckIILE L2, e vy 75
O IKPUEABEICERL T 23y b - MY HFICT
2EH L L TR 3840, BE R YDA
Tzl — ZDERGFIZZ2 R EEHR T Ty E 3,
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EFIHLT, HREERRZO X FICBUEL £ L=, AKL-
80IF=DD/SF LI - R—bD—FE VIS ARIZ,
fla75 % LED &R ERIEE Y 2 —A~DRFHHIIEEM
LTw372Z3 <, MIDIfgBALEE 20D T, FLA
EORMIZEEALTVURR»DEEDELI(TY
VDY AT LAMBEIZRG-5, Tus S LRIEEALR
HELDTEEL E L),

Kk, TDI A4 YL ZPowerGlove 5% 5N 7=
Ba2fE L CMIDIE#RE T3~ v b2k
MIDI'E# % E D & 51§ 3 DWW TH L 22T
WAL ThExd.

REOREN» S IEXTHEDTHELIEBRERA
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UZ +6-3) 7F 0T« MIDI ZIREZ DI

Analog <--> MIDI Converter for IRCAM : April 1996
produced by Y.Nagashima (Art & Science Laboratory)

Analog anut = 32 channel (Unipolar 0.0V-5.0V)
A/D conversion speed = about 12 msec (for each chani
A/D output resolution = 7 bits ( data : 0[0.0V] - 127[5 ov) )

Each A/D input ON/OFF can be selected to transmit by MIDI control.

“Control Message® for input selection is fixed.
--> [Polyphonic Pressure, Channel=16] is used.

[ AF 00 00 (1)
[ AF 00 01 (1) oN, MIDI transmit
[ AF 01 00 (2) Of
[ AF 01 01 (2) ON, MIDI transmit
[ AF 1F 00 (32) Off

F 01 ] --- A/D (32) ON, MIDI transmit

[ AF 1
Power ON default = all A/D Off.
Output A/D message is all merged to 1 MIDI output.

Output IDT Channel is changable by WIDI.
[ aF

0 ] --- Output MIDI Channel = 1
[ AF 20 01 ] --- Output MIDI Channel = 2
0 OF ] --- Output MIDI Channel = 16

[ AF 2
Power ON default = Channel

Output MIDI Status is changable by MIDI.
[ aF

08 ] --- Output MIDI Status = Note Off [8n]

[ AF 21 09 ] --- Output MIDI Status = Note On ([9n]

[ AF 21 0A ] Output MIDI Status = Poly Press. (An]

[ AF 21 0B ] --- Output MIDI Status = Control Change [Bn]
[ AF 21 OE ] --- Output MIDI Status = Pitch Bend [En]

Power ON default = Poly Pressure (An]. n = channel
[St+Ch] [No.] [Data] 3 bytes

(St+Ch] is Status Byte : default [A0]

(No.] ~ is Input Number : (00]-(1F] for 1-32
[Data] is A/D Data : [00]-[7F] for 0-127
[St+Ch] [No.] [Data] 3 bytes

[St+Ch] is Status Byte : default (A0]

[No 1 is Input Number : [00]-[1F] for 1-32
(Data) is A/D Data : (00]-[7F] for 0-127

output Data Format:

Output Data Format:

Selected A/D data is transmitted if the data changes bigger
than [Threshold) value.
(Threshold] value is changable by MIDI.
[ aF nn ] --- A/D data is transmitted if the difference
is bigger than [nn].
Power ON default : [nn] = 4. ( data change by 5 steps )
Analog output = 32 channel
Analog output voltage range : 0.0V - about 4.0V
D/A conversion speed = about 1 msec (for each channel
D/A output resolution = 7 bits ( data : 0[about 0. 1v] - 100([about 4.0V] )

D/A analog Output Data Format:
[ AF 30 nn ] --- Analog Output 1
( AF 31 nn ] --- Analog Output 2

[ AF 4F nn ] --- Analog Output 32
Power ON default : a11 D/A output OFF (data is not fixed)
Panel LED Display Message 765432148
o x

ode
(on=1, off=0) channel e

R

(1) mode 1 < 0 0 1 > A/D convert ON/OFF settings
channel = 1 <00000> - 32 <11111>
data = OFF <00000000> / ON <00000001>

(2) mode 2 < 0 1 0 > system setting
channel = <0000i> : output MIDI Status and Channel
data <ssssccee>
ssss = 8/9/A/B/E

ccce = 0(lch) - F(l6ch)
(this message is displayed through <00001>--<01000>)
channel = <10000> : A/D threshold data
data = <Onnnnnnn> (7bit)

(3) mode 3 < 1 0 0 > D/A convert output(setting) data
channel = 1 <00000> - 32 <11111>
data = <Onnnnnnn> (7bit)

( These messages are displayed with MIDI control or A/D events,
and auto-displayed (1)->(2)->(3)->(1)... when nothing happens. )

(4) mode 4 < 111 > A/D converter event MIDI transmit
channel = 1 <00000> - 32 <11111>
data = <Onnnnnnn> (7bit)
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: Polyphonic Key Pressure

; [AE] [nn] [para]

nn = 5: 100 *n LED Display
6: 10 *n LED Display
e 4d*m LED Display
8 : (off) LED OFF
21 : Channel Filter bitmap : CH1-CH4 [l=on]
22 : Channel Filter bitmap : CH5-CH8 [l=on]
23 : Channel Filter bitmap : CH9-CH12 [l=on)
24 : Channel Filter bitmap : CH13-CH16 [l=on]
(Default : CH16 only ON)
[1=on]

1

8n 9n An Bn Cn Dn En
(Default : <Bn> ON)

26 : Setting Default Paratemers (only <BF> ON)

25 : Status Filter bitmap :
bit6 5 4 3
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{(UX 6-2> PowerGlove D#lfifl 7 ;[GLOVE.SRC] @

i RAM Map #HHH
dseg

org 0000h
tx_fifo ds 256
tx_top ds 1
tx_end ds 1
timer_flagds 4
glove_status ds 1
x_value ds 2
y_value ds 2
counts ds 4
channel ds 1
A T/0 Map #HHHE

cseg
ctc_0 equ 0010h
s_gen equ 0017h
sio_a equ 0018h
sio_b equ 001lah
pio_a equ 00ich
pio_b equ 001leh
led_up equ 0080h
led_down equ 0081h
led_left equ 0082h
led_right equ 0083h
AHHHHE MACRO #H#HH
io_set macro e1,e2

14 ,@2

out (e1+1) ,a

endm
io_put macro e1,e2

14 a,e2

out (e1+0) ,a

endm
HHHHHE RESET #iH#HHE

org 0000h

14 sp, 0£fffh

di

ip main
HHHEE INT /7 NMI

org 0020h

dw _timer_
_timer_:

ex af,af'

1d a,1

14 (timer_flag+0),a

ex af,af’'

ei

reti

org 0066h

retn

[#HHHH Data Table #itH#H#H
ort 0100h

display_table_1:

10h,10h,10h, 10h, 10h, 10h,10h, 10h
18h,18h,18h,18h, 18h,18h,18h,18h
08h, 08h, 08h, 08h, Och, Och, Och, Och
0ch, 0ch, Och, Och, 04h, 04h, 04h, 04h
06h,06h, 06h, 06h, 06h, 06h, 06h, 06h
02h,02h, 02h, 02h, 03h, 03h, 03h, 03h
03h, 03h, 03h, 03h, 01h, 01h, 01h, 01h
01h,01h,01h,01h,01h, 01h,01h,01h
01h,01h,01h,01h,01h,01h,01h,01h
00h, 00h, 00h, 00h, 00h, 00h, 00h, 00h
00h, 00h, 00h, 00h, 00h, 00k, 00h, 00h
00h, 00h, 00h, 00h, 00h, 00h, 00k, 00h
00h, 00h, 00h, 00h, 00h, 00h, 00h, 00h
00h, 00h, 00h, 00h, 00h, 00h, 00h, 00h
00h, 00h, 00h, 00h, 00h, 00h, 00h, 00h
00h, 00h, 00h, 00h, 00h, 00h, 00h, 00h
0200h

BE6EEEEEEEEEEEEE

28
od
o

display_table_2:
10h,10h, 10h,10h,10h, 10h,10h, 10h
10h,10h, 10h,10h, 08h, 08h, 08h, 08h
08h, 08h, 08h, 08h, 08h, 08h, 08h, 08h
04h, 04h, 04h, 04h, 04h, 04h, 04h, 04h
04h, 04h, 04h, 04h, 02h, 02h, 02h, 02h
02h, 02h, 02h, 02h, 02h, 02h, 02h, 02h
01h,01h, 01h,01h,01h, 01h,01h,01h
01h,01h,01h,01h,01h,01h,01h,01h
01h,01h,01h,01h, 00h, 00h, 00h, 00h
00h, 00h, 00h, 00h, 00h, 00h, 00h, 00h
00h, 00h, 00h, 00h, 00h, 00h, 00h, 00h
00h, 00h, 00h, 00h, 00h, 00h, 00h, 00h
00h, 00h, 00h, 00h, 00h, 00h, 00h, 00h
00h, 00h, 00h, 00h, 00h, 00h, 00h, 00h
00h, 00h, 00h, 00h, 00h, 00h, 00h, 00h
00h, 00h, 00h, 00h, 00h, 00h, 00h, 00h
org 0300h
display_table 3:
db

BE6EEEEEEEEEEEEE

00h, 00h, 00h, 00h, 00h, 00h, 00h, 00h
00h, 00h, 00h, 00h, 00h, 00h, 00h, 00h
00h, 00h, 00h, 00h, 00h, 00h, 00h, 00h
00h, 00h, 00h, 00h, 00h, 00h, 00h, 00h
00h, 00h, 00h, 00h, 00h, 00h, 00h, 00h
00h, 00h, 00h, 00h, 00h, 00h, 00h, 00h
00h, 00h, 00h, 00h, 00h, 00h, 00h, 00h
01h,01h,01h, 01h,01h,01h,01h,01h
01h,01h,01h,01h,01h, 01h,01h, 01lh
01h,01h, 01h, 01h, 03h, 03h, 03h, 03h
03h, 03h, 03h, 03h, 02h, 02h, 02h, 02h
06h,06h, 06h, 06h, 06h, 06h, 06h, 06h
04h, 04h, 04h, 04h, Och, Och, Och, Och
Och, Och, Och, Och, 08h, 08h, 08h, 08h
18h,18h,18h,18h,18h,18h,18h,18h
10h,10h, 10h, 10h,10h, 10h,10h, 10h
0400h

§6668E6EEE88EEE

So
®a
>

display_tal
00h, 00h, 00h, 00h, 00h, 00h, 00h, 00h ;
00h, 00h, 00h, 00h, 00h, 00h, 00h, 00h ;
00h, 00h, 00h, 00h, 00h, 00h, 00h, 00h ;
00h,00h, 00h, 00h, 00h, 00h, 00h, 00h ;
00h, 00h, 00h, 00h, 00h, 00h, 00h, 00h ;
00h, 00h, 00h, 00h, 00h, 00h, 00h, 00h ;
00h, 00h, 00h, 00h, 00h, 00h, 00h, 00h ;

86666666
I

00h, 00h, 00h, 00h, 01h, 01h, 01h, 01h
01h,01h,01h,01h,01h,01h,01h,01h ;

—

db 01h,01h,01h,01h,01h,01h,01h,01h ; 73 - 80
db 02h,02h,02h, 02h, 02h, 02h, 02h,02h ; 81 - 88
db 02h,02h, 02h, 02h, 04h, 04h, 04h,04h ; 89 - 96
db 04h,04h, 04h, 04h, 04h, 04h, 04h,04h ; 97 - 104
db 08h, 08h, 08h, 08h, 08h, 08h,08h,08h ; 105 - 112
db 08h, 08h, 08h, 08h, 10h,10h,10h,10h ; 113 - 120
db 10h,10h,10h,10h,10h,10h,10h,10h ; 121 - 128
A Main #HHHHE
main:
14 h1,08000h
14 a,090h
_ram_clear_loop:
1a (hl),0
inc hl
cp h
I nc,_ram_clear_loop
io_put led_up, 0ffh
io_put led_down, 0ffh
io_put led_right, 0ffh
io_put led_left,0ffh
io_set pio_a,0cfh ; Mode 3
io_set pio. ; 0:0ut / 1:In
io_set pio_: ; Interrupt Disable
io_set pio_b,0cfh ; Mode 3
io_set pio_b,00000000b ; 0:0ut / 1:In
io_set pio_b,007h ; Interrupt Disable
io_put pio_a,10000000b
io_put pio_b,0ffh
io_put s_gen, 00000000b ; Clock Generator
io_set sio_a,00011000b ; Channel Reset A
io_set i 00000100b ; Resister Point = 4
io_set _a,10000100b ; Mode
io_set sio_a,00000001b ; Resister Point = 1
io_set sio_a,00000000b ; Interrupt Mode
io_set sio_a,00000101b ; Resister Point = 5
io_set sio_a,01101000b ; Transmit Start
io_put ctc_0,20h ; Int. Address
io_put ctc_0,10100101b
io_put ctc_0,80 ; about Smsec
1d a,0eh
1d (channel) ,a
call centering
im 2
ei
loop:
call glove_scan
call display_timer
call tx_data_check
3= loop

#H##H## Subroutines ##HHHE

x_value_set:
1d
1d
14
cp
ret

centering:
1

a, (x_value+l)
a

a, (x_value)

b

z
(x_value+l) ,a
a, (channel)
0b0h

b,a
tx_data_set
b,10
tx_data_set
a, (x_value)
b,a
tx_data_set
x_value_disp

a, (y_value+l)
a

a, (y_value)

b

z
(y_value+l) ,a
a, (channel)
0bOh

b,a
tx_data_set
b,7
tx_data_set
a, (y_value)
b,a
tx_data_set
y_value_disp

a, (tx_end)
i

a, (tx_top)

b

z
sio_a,00000000b ; Resister Point = 0
a, (sio_a+1)

2,a

z
hl,tx_fifo
1,b

a, (hl1)
(sio_a),a
a,b

a
(tx_end) ,a

hl, tx_fifo
a, (tx_top)
a

a
(tx_top) ,a
(hl),b

a,040h

(x_value) ,a
(y_value) ,a
x_value_set
y_value_set

MEETFIVER XBHSHTLBBFEEY Y TUYITDLSBHRERDITET
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BRI ER DR

it Panel LED Display #HHiHH
display_timer: x

1d a, (timer_flag+1l)
cp 50
ret e
xor a
1a (timer_flag+l),a
1d a, (timer_flag+2)
inc a
1d (timer_flag+2),a
call x_value_disp
call y_value_disp
xor a
1ad (counts+0) ,a
1d (counts+1) ,a
1a (counts+2) ,a
1a (counts+3) ,a
ret

x_value_disp:
1d a, (timer_flag+2)
bit 0,a
ir nz,_x_disp_off
14 hl,display_table_3
1d de,display_table_1

jr _x_disp_mix
_x_disp_off:
1d hl,display_table_4

1d de,display_table_2
_x_disp_mix:

1la a, (x_value)

la a

14 a, (hl)

xXor 0ffh

out (led_right),a

1d h,d

14 a, (h1)

xor 0ffh

out (led_left),a

ret

y_value_disp:
1a a, (timer_flag+2)

bit 0,a
jr z,_y_disp_off

1a hl,display_table_3
1a de,display_table_1

ir _y_disp_mix
_y_disp_off:
1d hl,display_table_d4
1a de,display_table_2
_y_disp_mix:
1d a, (y_value)

1d l.a

1d a, (hl1)

xor 0ffh

out (led_up) ,a
14 h,d

1a a, (hl1)

xor 0£fh

out (led_down) ,a
ret

[#iHHH Power Glove Event Check #H#HH

; about 250msec

; Bit

T 6 L 4 3
i right left down up

2 1

0
start select first(B) thumb(A)

glove_check:

1d a, (glove_status)
and 00001100b

ir z,_glove_cont
call centering

ret

_glove_cont:
1d a, (glove_status)

bit 1,a

ip z,_glove_2

1d c,3

1a a, (glove_status)

bit 4,a

jr z,_glove_1

1d a, (counts+0)

add a,c

1d (counts+0) ,a

bit 3,a

r z,_glove_1

14 a, (y_value)

cp 7fh

jr z,_glove_1

inc a

1d (y_value) ,a

call y_value_set

xor a

1la (counts+0) ,a

1d (counts+1) ,a
—glove_1:

1a a, (glove_status)

bit 5,a

Jeoe z,_glove_2

1d a, (counts+1)

add .

la (counts+1),a

bit 3,a

ir z,_glove_2

1ad a, (y_value)

cp 0

i z,_glove_2

dec a

1a (y_value),a

call y_value_set

xor a

1la (counts+0) ,a

1d (counts+1) ,a
_glove_2:

1d a, (glove_status)

bit 0,a

ret z

1a c,2

; Fast Skip

i Up ?

i Down ?

; Slow Skip

_glove_3:

1d
bit
ir
1d
add
1d
bit
jr
1d
cp
ir
dec
1d
call

a, (glove_status)
a

z,_glove_3

a, (counts+2)

a,c

(counts+2) ,a

3,a

z,_glove_3

a, (x_value)

0

; Left ?

z,_glove_3

a
(x_value) ,a
x_value_set
a

(counts+2) ,a
(counts+3) ,a

a, (glove_status)

7,a i Right 2
z

a, (counts+3)

(counts+3) ,a
3,a

z

a, (x_value)
7fh

z

a
(x_value) ,a
x_value_set
a

(counts+2) ,a
(counts+3) ,a

[ Power Glove Status Scan #iH#
glove_scan:
1.

1$:

2§:

3$:

4%:

6%:

7%

8%:

cp
ret

p_s_pulse:

a, (timer_flag+0)
0
z

a

(timer_flag+0),a

a, (timer_flag+1)

a

(timer_flag+1),a
0

p_s_pulse

a, (pio_a)

0,a

z,1$

0,b

clock_shift
a, (pio_a)
0,a

z,2$%

1,b

clock_shift

a, (pio_a)
,a

2,3%

2,b

clock_shift
a, (pio_a)
0,a

z,5%

4,b

clock_shift
a, (pio_a)
0,a

z,6%

5,b

clock_shift

a, (pio_a)
.a

2,18

6,b

clock_shift
a, (pio_a)
0,a

z,8$

1.b
clock_shift
a,b
(pio_b),a
0ffh
(glove_status),a ; New Status
glove_chec!

pio_a,11000000b
pio_a,10000000b
pio_a,00000000b

pio_a,10000000b
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#HHHHE RAM Map #HHHHE
dseg

org

rx_fifo

e fifo

rx_top

rx_end

tx_top

tx_end

rsb

dcb

channel

keyno

timer_flag

timer

dac_no

dac_status

sel_4051

ad_no

ad_comm

ad_status

converting=[2]

ad_old

eoc_mask

threshold

outstatus

led_mode

led_ch

led_data

led_phase

HHHHE T/0 Map #HHHHE
cseg

ctc_0

sio_a

sio_b

pio_a

pio_b

HHHHHE MACRO #HHHE

io_set macro
out
endm

io_put macro
1d
out
endm

dtra_lp macro
io_set
io_set
io_set
io_set
endm

dtrb_lp macro
io_set
io_set
io_set
io_set
endm

pb_set macro
out
dtra_lp
1d
res
out
dtrb_lp
1d
out
dtrb_lp
endm

pb_init macro
xor
pb_set
xor
pb_set
xor
pb_set
xor
pb_set
endm

led_out macro
1d
xor
pb_set
endm

led_set macro
1d
rrca
rrca
rrca
and
1d
1d
and
or
xor
pb_set
en

dac_out macro
pb_set
endm

latch_7 macro
1d

pb_set
endm

HHHHHE RESET #HHHHE
org
1d

ai
ip

ds 2048
ds 2048

o
@
WRRPRWRERRERERONN

2

%
0
[Ny

equ 0010h
equ 0018h
equ 00lah
equ 001ch
equ 00leh

e1,e2
a, ez
(e1+1) ,a

e1,e2
a,@e2
(@1+0) ,a

sio_a,00000101b ; Resister
sio_a,11101000b ; Transmit
sio_a,00000101b ; Resister
sio_a,01101000b ; Transmit

sio_b,00000101b ; Resister
sio_b,11100000b ; Transmit
sio_b,00000101b ; Resister
sio_b,01100000b ; Transmit

e1
(pio_b),a

a,11111111b
el,a
(pio_b),a

a,11111111b
(pio_b),a

wp N HD O

a, (led_data)
0ffh
4

a, (led_mode)

11100000b
,a

a, (led_ch)

00011111b

b
0ffh
5

2 ; off=[0]

. on=[1] ,

Point = 5
Start, DIR =
Point = 5
Start, DIR =

Point = 5
Disable, DTR
Point = 5
Disable, DIR

6 i input = [A]

a, (sel_4051)
7

0000h
sp, 09£££h

main

FHHHHE INT /NI #HHH#

0020h
midi_

af,af’

de, (rx_top)
a,10000000b

2 ; on=[0-254] , off=[255]

Low

High

= High

_timer_:

ei
reti

A Main HEHEE
org
main:
1d
1d

_ram_clear_loop:
a1

1p_001:

loop:
call
call
call
call
jr

a
e
. (sio_a+0)
(hl),a

de

3,4
(rx_top) ,de

af,af'

0066h

0070h
_timer_

af,af’

(timer_flag),a
af,af’

0100h

hl,08000h
a,09fh

(h1),0
hl
h

nc,_ram_clear_loop

pio_a,Ocfh

pio_a,11111111b ;

pio_a,007h
pio_b,0cfh

pio_b,00000000b ;

pio_b,007h
ctc_0,70h

ctc_0,10100101b ;

ctc_0,157

sio_b,00011000b ;
sio_b,00000100b ;
sio_b,11000100b ;
sio_b,00000001b ;
sio_b,00000000b ;

sio_b,00000101b

sio_b,01100000b ;
sio_b,00000010b ;

sio_b,20h

sio_a, 00011000b ;
sio_a,00000100b ;
sio_a,11000100b ;
sio_a,00000001b ;
sio_a,00010000b ;
sio_a, 00000101b ;
sio_a, 01101000b ;

sio_a,00000011b

sio_a,11000001b ;

b,32

bec
dac_off

be
1p_001

a4

(threshold) ,a
a, 0aol
(outstatus) ,a
a,00000001b
(led_phase+0),a

a
(led_phase+l) ,a
2

a, (sio_a+0)

rx_data_check
tx_data_check
dac_trans
ad_convert
loop

it Timer Subroutines #H#HH

timer_check:
1d
cp
ret
xXor
1d
1d
inc
1d
cp
ret
xor
1d
1d

_timer_001:
1d

1d
1a
1d

a, (timer_flag)
0

z
a
(timer_flag),a
a, (timer)

a
(timer) ,a

100

c

a

(timer) ,a

a, (led_phase+0)
00000001b
z,_timer_001
00000010b
z,_timer_010
00000100b
z,_timer_100
a,00000001b
(led_phase+0) ,a

a
(led_phase+l) ,a

(led_mode) ,a

a, (led_phase+1)
(led_ch),a

c,a

i Mode 3

i 0:0ut / 1:In

; Interrupt Disable
i Mode 3

i 0:0ut / 1:In

; Interrupt Disable
; Int. Address

i Timer Mode

i about 1l0msec

; Channel Reset B

; Resister Point = 4
i Mode

; Resister Point = 1
; Interrupt Mode

; Resister Point = 5
; Transmit Disable, DTR = High
; Resister Point = 2

i Vector Address

; Channel Reset A

; Resister Point = 4

; Mode

; Resister Point = 1

; Interrupt Mode

i Resister Point = 5

; Transmit Start, DTR = High

; Resister Point = 3

; Receive Start

; Latch 7 normal waiting

; all DAC off

; Data LED 8bit
; Mode/Channel LED 3+5bit

i dummy read

; DAC data re-new

; about lsec demo scan
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ERILIEHER DR

ret
_timer_010:
1a

1a
1a
cp
jr
1d

jxr
_timer_010_status:
1d

xor
1d

led_set
led_out

xor
1d
ret

_timer_100:

3
_timer_dac_off:
srl
_timer_dac_mix:
1d

Xor

1d
led_set
led_out
1a

inc

1a

bit

ret

14

14

xor

14

ret

ad_convert :
call

ret
_ad_new_go:
1

1d
1d
and

_timer_010_threshold:
1

b,0
hl,ad_status
hl,bc

a, (h1)
(led_data),a
a

(timer),a

a, (led_phase+1)

a
(led_phase+1) ,a
5,a

z
a,00000010b
(led_phase+0) ,a
a,00000001b
(led_phase+1) ,a

(led_mode) ,a
a, (led_phase+1)
(led_ch),a

00010000b
nz,_timer_010_status
a, (threshold)
_timer_010_threshold

a, (outstatus)
(led_data) ,a

a
(timer),a

a, (led_phase+1)

a

(led_phase+l) ,a
,a

z

a,00000100b

(led_phase+0) ,a

a
(led_phase+l) ,a

(led_mode) ,a
a, (led_phase+1)
(led_ch) ,a

c.a

b,0

hl,dac_status
hl,bc

a, (hl)

255
nz,_timer_dac_off

a
_timer_dac_mix
a

(led_data) ,a

a

(timer) ,a

a, (led_phase+1)

a
(led_phase+l) ,a
5,a

z
a,00000001b
(led_phase+0) ,a

a
(1ed_phase+1) ,a

{#HHHHE B /D Subroutunes #HHHE

timer_check
hl,ad_status

a, (ad_no)
c,a

b,0

hl,bc

a, (hl)

0
nz,_ad_conv
a, (ad_no)
a
00011111b
(ad_no) ,a

2
z,_ad_check

!
z,_ad_new_go

a
(hl),a

a,2
(hl),a

a, (ad_no)
00000111b
(ad_comm) , a
a, (ad_no)
00011000b
00000000b
z,_ad_0
00001000b
z,_ad_1l
00010000b
z,_ad_2
_ad_3

a, (ad_comm)

a, (ad_comm)

—ad_1:

—ad_2:

_ad_3:

_ad_d_0:

_ad_d_1:

_ad_d_2:

_ad_d_3:

pb_set

_ad_cmp:

00001000b
0

a, (ad_comm)
11110111b

0
a,00000001b
(eoc_mask) ,a

a, (ad_comm)
1

a, (ad_comm)
00001000b
1

a, (ad_comm)
11110111b

;!
a,00000010b
(eoc_mask) ,a

a, (ad_comm)
2

a, (ad_comm)
00001000b

2

a, (ad_comm)
11110111b

2
a,00000100b
(eoc_mask) ,a

a, (ad_comm)
3

a, (ad_comm)
00001000b

3

a, (ad_comm)
11110111b

3

a,00001000b
(eoc_mask) ,a

a, (sel_4051)
01111111b

-

a, (pio_a)
00001111b
b,a

a, (sel_4051)
7

a, (eoc_mask)
b

z
a, (ad_no)
00011000b
00000000b
z,_ad_d_0
00001000b
z,_ad_d_1
00010000b
z,_ad_d_2
_ad_d_3

a,00010000b
0

a, (pio_a)
d,a

a
0
_ad_trsnsmit
a,00010000b
1

a, (pio_a)
d,a

a

1
—ad_trsnsmit
a,00010000b
2

a, (pio_a)
d,a

a

2
—ad_trsnsmit
a,00010000b

(pio_a)
a

wo AP w

hl,ad_status
a, (ad_no)

; [d] = new 7bit data

a,d
b, (h1) i [b] old
b i ?

b,a
a, (threshold)
b (a-b) <thrshold ?
nc,_ad_out then NOP

(h1),d ; new [o0ld] data set
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jr _ad_event res 3,4
ad_inv: 1d (tx_top) ,de
i 1d c,a ret
14 a,b rx_data_check:
sub c 1a de, (rx_end)
jr _ad_cmp 1a hl, (rx_top)
ad_event: and a ; CY <=- 0
- 1d cnd sbc hl;de
1d a, (outstatus) ret z
1d b,a 14 a,10000000b
call tx_fifo_set or a
1a a, (ad_no) 1d h,a
1d b,a la l,e
call tx_fifo_set 1ld b, (h1)
1a b,c inc de
call tx_fifo_set res 3,4
1d a,00000111b 1d (rx_end) ,de
1d (led_mode) ,a bit 7.,b
1d a, (ad_no) ir z,50$ ; running
1d (led_ch),a 1a a,b
14 a,c cp 0f8h
14 (led_data) ,a ret nc
xor a cp 0£f0h
1ld (timer),a gz c,10$
led_set xor a
led_out 1d (rsb) ,a
_ad_out: ret
14 a, (ad_no) 10%:
inc a 14 a,
and 00011111b and 00001111b
14 (ad_no) ,a 1d (channel) ,a
ret 1d a,b
and 11110000b
[#HHHHE D/A Subroutines ###HE 1d (rsb),a
dac_trans: xor a
latch_7 1a (dcb) ,a
1d a, (dac_no) ret
inc a 50$:
and 00011111b 1d a, (rsb)
1d (dac_no) ,a cp 0
1d c,a ret z
14 hl,dac_status cp 0cOh
1d b,0 ret z
add hl,bc cp 0doh
1a a, (hl1) ret z
cp 255 ;i D/A on ? 1d a, (dcb)
ir nz,_dac_set o5 0
ret i o nz,90%
dac_off: inc a
latch_7 1d (dcb) ,a
14 hl,dac_status 14 a,b
1d a,b i off channel = [B] 1d (keyno) ,a
1a (dac_no) ,a ret
1d c,a 90$:
1d b,0 xor a
add hl,bc 1d (dcb) ,a
1d a,255 ; off = 255 1a G ; 3rd Data
1d (hl),a 1d a, (rsb)
xor a 1d b,a
_dac_set: 1la a, (channel)
dac_out ; input = [A) or b
la a, (dac_no) cp Oafh
or 11111000b ret nz
1d (sel_4051),a 1d a, (keyno)
1d a, (dac_no) and 11110000b
and 00011000b cp 00110000b
cp 00000000b ip z,_af_30_Af
jr z,_dac_off_00 cp 01000000b
cp 00001000b ip z,_af_30_4f
jr z,_dac_off_01 1ld a, (keyno)
cp 00010000b and 11100000b
Jx z,_dac_off_10 ip z,_af_00_1f
iz . _dac_off_11 1a a, (keyno)
_dac_off_00: cp 20h
1a a, (sel_4051) ip z,_af_20
and 11110111b cp 21h
jr _dac_off_exit ip z,_af_21
_dac_off_01: cp 22h
1d a, (sel_4051) ip z,_af_22
and 11101111b ret
jr _dac_off_exit _af_00_1f:
_dac_off_10: 1d a,c
1da a, (sel_4051) cp
and 11011111b ir z,_af_00_ok
Jr _dac_off_exit cp 1
_dac_off_11: Jixr z,_af_00_ok
1a a, (sel_4051) 2
and 10111111b " _af_00_ok:
_dac_off_exit: 1a hl,ad_status
pb_set 7 1a a, (keyno)
ret 1d e,a
1a d,0
#HHHH# MIDI Subroutines ##H#H#H add hl,de
tx_data_check: 1d (hl),c
1d de, (tx_end) 1d a,00000001b
14 hl, (tx_top) 14 (led_mode) ,a
and a i ¥ <4-~-0 1d (led_phase+0) ,a
sbc hl,de 1a a, (keyno)
ret z 1a (led_ch),a
io_set sio_a,00000000b ; Resister Point = 0 1a (led_phase+1) ,a
in a, (sio_a+l) 1da a,c
bit 2,a 1lad (led_data) ,a
ret z xor a
1d a,10001000b 1a (timer),a
or d led_set
1d h,a led_out
1la l,e ret
1a a, (h1) _af_20:
out (sio_a),a 1d a,c
inc de and 11110000b
res .d ret nz
ld (tx_end) ,de la a, (outstatus)
ret and 11110000b
tx_fifo_set: or c
de, (tx_top) 1a (outstatus) ,a
1d a,10001000b _led_disp:
or a 1a a,00000010b
1d h,a 1d (led_mode) ,a
1d l.e 1d (led_phase+0) ,a
1d (hl),b 1d a,00000001b
inc de 1d (led_ch),a
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1d (led_phase+1) ,a _af_22:
1d a, (outstatus) 1d a,c
1d {led_data) ,a 1a (threshold) ,a
xor a 1d a,00000010b
1a (timer),a 14 (led_mode) ,a
led_set 1d (led_phase+0) ,a
led_out 1a a,00010000b
ret 1d (led_ch),a
_af_21: 1d (led_phase+1) ,a
1d a,c 14 ;
cp 08h 1d (led_data) ,a
jre nz,_21_not_8 xor a
1d b, 080h 1d (timer),a
jp _21_mix led_set
21_not_8: led_out
cp 09h et
jr nz,_21_not_9 af_30_4f
1d b,090h 4 a, (keyno)
jp _21_mix sub 30n
21_not_9: 1d e,a
cp 0ah 1d hl,dac_status
jr nz,_21_not_a 1d ?
la b, 0a0h add hl,de
jp _21_mix 1a b,c
21 _not_a: sla ©
cp Obh 1a (hl),c
jr nz,_21_not_b 14 a,00000100b
la b, 0bOh 1a (led_mode) ,a
ip _21_mix 1a (led_phase+0) ,a
21_not_b: 1d a,e
cp Oeh 1d (led_ch) ,a
J& nz,_21_not_e 1d (led_phase+1) ,a
1d b, 0eOh 1d a,b
ip _21_mix 1a (led_data) ,a
21 _not_e: xor a
ret 1d (timer),a
21_mix: led_set
1d a, (outstatus) led_out
and 00001111b ret
or b
1d (outstatus) ,a end
ip _led_disp
sy e
(UZ ;6-5) MIDI¥—¥+® AKI-80 0455 Ls\[MERGER.SRCID
S RAM Map ####H ret nc org 0038h
dseg cp 0f0h ex af,af’
or 0000h ir c,10% exx
rx_fifo_0 ds 4096 xor a call int_sequence
rx_fifo_1 ds 4096 14 (rsb+ed) ,a exx
rx_fifo_2 ds 4096 ret ex af,af’
rx_fifo_3 ds 4096 10$: ei
tx_fifo ds 8192 14 a,b reti
rx_top_0 ds 2 and 00001111b org 0066h
rx_end_0 ds 2 1d (channel+@4) ,a ei
rx_top_1 ds 2 14 a, retn
rx_end_1 ds 2 and 11110000b int_sequence:
rx_top_2 ds 2 1a (rsb+ed) ,a in a, (uart_0+1)
rx_end_2 ds 2 xor a bit a
Tx_top_3 ds 2 1d (dcb+ed) ,a jr z,_next_1
rx_end_3 ds 2 ret rx_set 10000000b, uart_0, rx_top_0
tx_top ds 2 50: _next_1:
tx_end ds 2 14 a, (rsb+e4) in a, (uart_1+1)
rx_data ds 4 cp 0 bit 1,a
rs ds 4 ret z gr z,_next_2
dcb ds 4 cp 0cOh rx_set 10010000b, uart_1,rx_top_1
channel ds 4 s z,70% _next_2:
keyno ds 4 cp 0doh in a, (uart_2+1)
jr z,70% bit ,a
SHH##HE T/0 Map ##H#H#HE 14 a, (dcb+e4) jr z,_next_3
cseg cp 0 rx_set 10100000b, uart_2,rx_top_2
uart_0 equ 0080h jr nz,90% _next_3:
uart_1 equ 0082h inc a in a, (vart_3+1)
uart_2 equ 0084h 14 (dcb+@d4) ,a bit 1,a
uart_3 equ 0086h 1a a, ret z
1d (keyno+@4) ,a rx_set 10110000b, uart_3,rx_top_3
SHIHHE MACRO it ret
all_out macro e1 70$: S MIDI Transmit Data Set : Input=[B] #####
1d a,e1 1d c,b tx_fifo_set:
out (uart_0+1),a 1d a, (rsb+e4) 1d de, (tx_top)
out (uart_1+1) ,a 1a d,a 1a a,11000000b
out (uart_2+1) ,a 1d a, (channel+@4) or. d
out (uart_3+1) ,a or d 1d h.a
endm 1d b,a 1a l,e
rx_set macro e1,e2,e3 call tx_fifo_set 1d (hl),b
1d de, (@3) 14 b,c inc de
14 a,e1 call tx_fifo_set res 5,4
or a ret 1a (tx_top) ,de
1d h,a 90$: ret
1d l,e xor a
in a, (€2+0) 14 (dcb+ed) ,a St MIDI Transmit Check ##HHH
1d (hl),a 1d c, tx_fifo_check:
inc de 1d a, (rsb+ed) in a, (uart_0+1)
res 4,4 1d d,a bit .a
1d (@3) ,de 14 a, (channel+e4) ret z
ret or d 1d de, (tx_end)
endm 1d b,a 1a hl, (tx_top)
rx_chk macro e1,e2,e3,e4 call tx_fifo_set and a i CY <=0
1d de, (@2) 1a a, (keyno+@d) sbe hl,de
1d hl, (1) 1a b,a ret z
and a 5 CY <= 0 call tx_fifo_set 14 a,11000000b
sbc hl,de 1d 4G or d
ret z call tx_fifo_set 1d h,a
1d a,e3 ret 1d l,e
or d endm 1d a, (h1)
1d h,a out (uart_0+0) ,a
1d l,e S RESET it inc de
14 b, (h1) ; [B] = Rx org 0000h res 5,d
Data 1d sp, O£fffh 1d (tx_end) ,de
inc de di ret
res 4,d im
ld (@2) ,de call initialize ;#if#HH MIDI Receive Check ##H#HH}
bit 7,b ei rx_fifo_0_check:
jr z,50% ; running ip loop rx_chk rx_top_0,rx_end_0,10000000b, 0
1a a,b rx_fifo_1_check: :
cp 0£8h FHHEHE INT / NMI ###HH rx_chk rx_top_1,rx_end_1,10010000b,1
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rx_fifo_2_check:
rx_chk

rx_fifo_3_check:
rx_chk

st Program #HHE
loop:

{UZ +6-5) MIDIY—¥+® AKI-80 7045 L[MERGER.SRCI®

rx_top_2,rx_end_2,10100000b,2

rx_top_3,rx_end_3,10110000b,3

tx_£ifo_check
rx_fifo_0_check
tx_fifo_check
rx_fifo_1_check
tx_fifo_check

(it INTTIALIZE #HHHHE

initialize:

all_out 0
all_out 0
all_out 0
da

1
1d

rx_fifo_2_check
tx_£ifo_check
rx_fifo_3_check
loop

hl,0e000h
a,0e8h

_ram_clear_loop:
1ld

(h1),0
inc hl

cp h

jr nc,_ram_clear_loop
all_out 01000000b

all_out 01001110b
all_out 00000101b

1la
out
ret

a,0fch
(uart_0+0),a

MWRAKB-7>

MIBURI-Sensor @ AKI-80 7045 Ly [MIBURLSRC]

SHHHHHE RAM Map #HHHHE

dseg

org 0000h
rx_fifo ds 2048
tx_fifo ds 2048
rx_top ds 2
rx_end ds 2
tx_top ds 2
tx_end ds 2
rsb ds 1
dcb ds 1
channel ds 1
keyno ds T
buff ds 1
timer ds 2
led ds 1
ad ds 1
ad_old ds 6
ad_buff ds 1
ad_timer ds Al
HHHEHE /0 Map #HHH

cseg
sio_a equ 0018h
sio_b equ 001ah
pio_a equ 001ch
pio_b equ 00leh
sH###HE MACRO #iHHHE
io_set  macro @1,82

1d a,e2

out (@1+1) ,a

endm
io_put  macro @1,@2

1d a,@2

out (€1+0) ,a

endm
it RESET #i#HH

org 0000h

1d sp, 09£££h

dai

ip main
A INT ) NMI ##HHE

or 0020h

aw _midi_
_midi_:

ex af,af’

exx

1a de, (rx_top)

1d a,10000000b

or a

1d h,a

1d 1,.&

in a, (sio_a+0)

14 (hl),a

inc de

res 3,4

1d (xrx_top) ,de

exx

ex af,af’

ei

reti

org 0066h

retn
St Main #HHHE
main:

1d h1,08000h

1d a, 0a0h
_ram_clear_loop:

1a (h1),0

inc hl

cp h

jr nc,_ram_clear_loop

io_set pio_a,0c£ ; Mode 3

io_set pio_a,11111111b ; 0:0ut / 1:In

io_set pio_a,007h ; Interrupt Disable

io_set pio_b,0cfh ; Mode 3

io_set pio_b,00010000b ; 0:Out / 1:In

io_set pio_b,007h Interrupt Disable

io_set s
io_set s
io_set s
io_set s
io_set s
io_set s
io_set s
io_set s
io_set s
io_set s
io_set s
io_set s
io_set s
io_set s

sio_a,11000001b
2

Channel Reset B
Resister Point = 4
Mode

Resister Point = 1
Interrupt Mode
Resister Point = 2
Vector Address
Channel Reset A
Resister Point = 4
Mode

Resister Point = 1
Interrupt Mode
Resister Point
Transmit Start

io_b,00011000b
io_b,00000100b
io_b,11000100b
io_b,00000001b
io_b,00000000b
io_b,00000010b
io_b,20h

io_a,00011000b
io_a,00000100b
io_a,11000100b
io_a,00000001b
io_a,00010000b
io_a,00000101b ;
io_a,01101000b ;

u
n

i Receive Start

call
loop:
call
cal
call
call
jr

tx_data_check:
1ld

108:

a, (sio_a+0) ; dummy read
2,00000000b

(led) ,a

(pio_b).a

a

(ad),a

ad_start

1living_led
tx_data_check
rx_data_check
ad_check

loop

de, (tx_end)
hl, (tx_top)
a i CY <= 0
hl,de

z
sio_a,00000000b ; Resister Point = 0
a, (sio_a+1)

2,a

,10001000b
a
e

a, (hl)
(sio_a),a
de

z
a
a
h
1

3,4
(tx_end) ,de

de, (tx_top)
a,10001000b

d

h,a

l,e

(hl),b

de

3,4
(tx_top) ,de

de, (rx_end)
hl, (rx_top)
a; CY <-- 0
hl,de

z
a,10000000b
d

h,a
l,e
b, (h1)

de

3,d

(rx_end) ,de
7.b

2,50%; running
a,

0f8h

nc

0£0h

c,10%

a
(rsb),a

00001111b
(channel) ,a

a,b
11110000b
(rsb),a

a
(deb) ,a
a, (rsb)
0

z

0cOh

z

0doh

z

a, (dcb)
nz,90%

(dcb) ,a

(keyno) ,a

a
(dcb) ,a

_led_on:

_led_off:

ad_check:

_ad_next:

ad_start:

a, (rsb)

090h

nz

a,b

(buff) ,a

b,090h ; MIDI Channel =

tx_fifo_set
a, (keyno)
b,a
tx_fifo_set
a, (buff)
b,a
tx_fifo_set

a, (timer+0)

a
(timer+0) ,a
[

nz 4
a, (timer+l)

a
01111111b
(timer+l),a
30

z,_led_on
z,_led_off
a, (led)

00000001b
00100000b

(led) ,a
(pio_b),a

a, (led)
00000001b
11011111b
(led) ,a
(pio_b).,a

a, (ad_timer)
a
(ad_timer),a
50

c

a
(ad_timer),a

a, (pio_b)

z

a, (pio_a)

a

c.a

a, (ad)

1,a

h,0
de,ad_old
hl,de

a, (hl)

c
z,_ad_next
a.c

(hl),a
(ad_buff),a
a, (ad)

0doh

b,a
tx_fifo_set
a, (ad_buff)

b,a
tx_fifo_set
a, (ad)

a

(ad) ,a

6
nz,ad_start

a
(ad),a

a, (led
00100000b
c,a

a, (ad)

c
(pio_b),a

00001000b
(pio_b),a

11110111b
(pio_b),a
(led) ,a

&3]

fixed
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{UZ 6-8> SNAKEMAN 5D AKI-80 7055 Ls[SNAKE.SRC]

S RAM Map HitHHH 1d b,a 1d c,4
dseg la a, (tx_top) ip midi_tx
or 0000h cp b —2.2:
tx_fifo ds 256 ret z bit 2@
tx_top ds 1 io_set sio_a,00000000b ; Resister Point = 0 jr z,_2_1
tx_end ds 1 in a, (sio_a+l) 1a c.,5
status ds 2 bit 2,a ip midi_tx
counter  ds 3 ret Z —2_1:
la hl,tx_£ifo bit Lja
S T/0 Map #iHHHE 1a 1,b Jjx z,_2_0
cseg 14 a, (hl) 1a c,6
sio_a equ 0018h out (sio_a),a ip midi_tx
pio_a equ 001ch 1d a,b —2_0:
pio_b equ 00leh inc a 1d c,7
1d (tx_end) ,a ip midi_tx
A MACRO #itHH#HE ret _count_1:
jo_set  macro @1,82 tx_data_set: 14 a, (counter+1)
14 a,@2 14 hl,tx_fifo cp )
out (@1+1) ,a 1d a, (tx_top) ip z,_count_0
endm 1la 1l,a cp 120
jo_put  macro 01,02 inc a ir c,_linear
1d a,e2 la (tx_top) ,a 1d c,B
out (@1+0) ,a ld (h1),b ip midi_tx
endm ret _linear:
xor 07fh
HH#H#H RESET #itiiH s#HHHE Sw Check #HH#H ld a
org 0000h check: ip midi_tx
1d sp, 09£££h in a, (pio. _count_0:
di and ooooouwb 1a c,07¢h
ip main cp 0 midi_tx:
ir z,_check_zero 1d b, 0d6h
S INT / NMI #i#HHE 1d a1 call tx_data_set
org 0066h ret 1d a,c
retn —check_zero: 1d va
xor a call  tx_data_set
M Main #HHE ret ret
main: sw_check: new_on:
1d h1,08000h call  check xor a
la a, 090h 1la (status+0),a ld (counter+0) ,a
_ram_clear_loop: 1a b,a 1d (counter+1) ,a
1a (h1),0 1d a, (status+1) 14 (counter+2) ,a
inc hl cp b ret
cp h ip z,not_event not_event:
jr nc,_ram_clear_loop new_event: 1d a, (status+1)
io_set pio_a,0cfh ; Mode 3 1d a,b cp 0
io_set pio_a,00001010b ; 0:0ut / l:In 1d (status+l) ,a ret z
io set pio_ a,007h ; Interrupt Disable cp 1 14 a, (counter+0)
pio_b,0 i Mode 3 ip z,new_on inc a
pio_b, 11111110b ; 0:0ut / 1:In new_off: 1d (counter+0) ,a
pio_b,007h ; Interrupt Disable 1d a, (counter+2) bit Ty
sio_a,00011000b ; Channel Reset A cp 0 ret z
sio_a,00000100b ; Resister Point = 4 ir z,_count_1 xor a
sio_a,11000100b ; Mode bit 6,2 1d (counter+0) ,a
sio_a,00000001b ; Resister Point = 1 it z, 2.5 14 a, (counter+1)
sio_a,00000000b ; Interrupt Mode 1a c,1 inc a
sio_a,00000101b ; Resister Point = 5 ip midi_tx 1d (counter+1) ,a
sio_a,01101000b ; Transmit Start 25y bit
pio_b,1 bit 5,a ret z
check Jx: z,_2 4 xor a
(status+1),a ia c,2 ld (counter+1) ,a
loop: jp midi_tx 1d a, (counter+2)
call  sw_check _2.4: inc a
call  tx_data_check bit 1,a 1d (counter+2) ,a
ir loop 3r z,_ 2.3 bit
ld c,3 ret z
i#iH#iH Subroutines #i#H#H# ip midi_tx 1d a,01000000b
tx_data_check: 2.3 1a (counter+2) ,a
1d a, (tx_end) bit 3,a ret
jr z,_2_2
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Mini-CTYJ b I PRI T 3EEEHATS

Mini-C OEIFZf#ths 2

ZZFTAKI80ZFIHA LY 25T L DEERLEHED
EHIEBHALTCEZZLET, POIRAKIZ0E 7V T
SMEELBDICE 57T ETL &S, KB LFEKE
FCHERHERAED CELHIZESTE, 7RV T
Z TDAKI-80 ¥ 2 7 ABAFIE T TIZF#H 5 ORI /4
STWBh2dLhEHA,

FIZT, WEWXAEKRETIX, ZOAKI80Y X5 4%

EECHFEL TV EWD [JavanDE | DXkiE B
2Ty TPNEHATHE T,

REOLEBMELE LT, AN CaVISA 5452 T 5
v IRy 2 AL LTS 2T TEL, ZDONERUEE %
BT L, a V54 T OREEEEME ISR, SoE
WRLTWL ZEIZhBDT, COXREWEED R
LLTHNEL DB BDEHFELTCEEL LS.

T, FFRE AL, XA80 &L w5 L £ 122,500
TAFLTCE/Mini-Ca v/,54 5 # LRIl TAHaE
0% 2

YXR7-14, 72V TIDEEIZY X b+ 4-1(p.35)
LLTE-7=8DERSED, —HOMPE 5 MERT 5 7=
DNy F - Tas T A(C.BAT)TY. 7o 14777
Rz Tw3, 2THDEZAD [mc -s] LS5 D
M, V=X T ANFLRFIE[.cDEI 84T
% 72D Mini-COEEIA~Y > K T7,

ZDAERIZXASOD Y — 22k BDT, HEIFLT

URBN7-1) BRRERRANYF - JOJ5 L C.BATORE

—RBAYV-—R - 771 LORE
— 32115 [Mc] THE
xa80 test,,,; ~7+t>75 [xa80] THE
copy test.hex transfer.hex —~FHT 7 KICaE—

mifes test.c
mc -s test.c

trans —a—Fy b YXFLICA—-F

WAKR7-2> YT+ Y—2X test0.c DA

main () {
#asm

nop
#endasm
}

FISCEn5 Z & TY, ;

Z LT, CTEETERANHIIET S L x5 [Hello
World] 7O 7 L k0 fEHEAERY —X - Tas
FALNYRXPNT-2D[test0.c]TT.

Mini-CidA4 >S4 « 7> TIVEEEE & 5T\ %
DT, ZTDE S [#asm] & [#endasm] THEh
I EDEET YT T -V —RELTHALT
SNhEd. D0, ZOFuZ 5 41k [NOPA 1R
EWVIBREIZY Y LA EDT, ROMIZHENTER
AT BZFDEDOTTWNOP &FEFT Lz & DLBAR
).

T, VRAR7-20 705 A TIREETZET A
DTEH, EFICBRBRELEVA. THIF, T V54
2 A Mini-C TR Y X RMT7-83D 7 74 LEN
[STARTUP.H] & PRI X N 7=8kkikc 7 7 4 L %, HEIW
CHARD D EDTY. RULICZDT 7 ALELEE
BysLxrs—thDxd. ThiZROMIED/HD
AB—bFTPy T« ‘B 2a—IEREINEZEDT, CT
245 ADmain() & LT E s [ARE] %z, VU
Yy b XNAKSO N Y aFHEHA 5 EFICAZ— b L
7o & CIFUHF L VS —MOHNEREL TS
DTY.

ZDHhBERTABE, BADZ EiXEW, YaF
WrBLDBATAL— LT, BN
P #DIALEZIL ‘

P RAE Yy BV RERE
P HDAALTE— N ERE

(VDA KM7-3> BEMIICHEMFAEND STAHTUP H(Z 7
A LZIETH) DRE

RAM_TOP EQU 08000h
ORG 0000h
ip startup_start
ORG 0066h

nop
retn

startup_start:
di

14 sp,9fffh

im

call __main
__st_loop__:

DI

nop

b s __st_loop__
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(UZF?& ANASMCOEALETZEY IS
«Y—2X testO.asmDAB -

;System Load Compiler [mini-'C' V1.0] for Z80/KC80 1995.3
;By System Load CO.,LTD. & K.Kino Copyright (C) All rights
reserved

include "startup.h" < 7£> 7T« V- ICHBEHAS

— DT TFY bABMEHAH

MC_GCHAR:
LD
MC_SXT:

RLCA
SBC
LD
RET

(&, ZDO®BH 1 [toLiBz.LIB] ERL)

A

LD L,A
A
H

DEBUGSP2:
Al

DD HL, SP
PUSH HL
POP Iy
RET
jmain () { — ZIHBCY—RDIALINT ISR
main:
G#asm +— [hasm] OBWHEZDEEHH
nop

,-)ftendasm <« [#endasm| £ T

END

i; --- End of Compilation ---

EIToTC, ZDHIC [main()] W3 EKE2a—L
LT, 22265 TL %& [E0DIALZE DML
=TI Aoz TS, EFROMEHAZIRBEL T
WABZETEDTY. $TISZDH 70 DI AE %
ZZETHATELBEEALLEBTLLS.
ZLTCZZA6HAEANVEZAEDTTH,
4 5 Mini-Ci&, [STARTUP.H]E WS 2 & — 7T v
T 'V o=z, URMT74094Y)D XS i,
INZF7Z[IOLIBZ.LIBl&E WS PHEZD T 74 L% H
BICFEARAALAE T, ThiTEAZPERAHD, L
PLFERIZT LY T3 D00 Tesr s LTy, Z
DY A bEPKDT, ZORHE LT [V Y2208
0T, BEDNI/OT FLADI/OMBE Z 55,
EDT7FLVADAEY - T2 RZATHFHEL T WA
W] WS FICRM WA, Bk srgine 2 sk
ZENTE T,
TAEENIZI L LD TBEIEEHH-TE, IND
DFRTDY T —F VIFEEIZEHA U =R 2R L
TWT, T— LT HHEEDFEHIITRTL D R Z#F
H, A EMHICE AR Y v 2RBETATELTY
5DTY.
ZNECEBONIPHE BT 5 LTE - 8 &
BHERAVPTYE., CEREBLIE, VIO X AR AE
VREKR R L, CPUY AT ADT — %5 2 F v ik &
NEVWNHDOY 7 by 2 7 E#ERTBDTTA, Z0D
M (/39 A —FIBTRTCREY I TRITELTS]
WS LZAICHD ET.
LA, b oL b HMAHIELO
[for(...;...;...){}]
awo% , =T EBT AT A2 EED XS IZHE
WG 5hEeHELZTAEL L.
INERFEDAEVIZERE LT, b3 WVVIRED

a N

roo2si SPECIAL YT

Hello World 70454 E@EIC [Hello World] EHAN5EVNS, HoLbEHK
JOYSLDTE. CEBEDERENRTINSRI— I LN ER.

7% CEABICEDAKI-BO VAT LDFEFE

LYZFISHID S TTENS DT, ¥ AT LIS

LTWBZEITEDET. 22T, =T AV VE
CRRA Yy I TET L WS DORCa VA T OEERE

WS Z itk Y. URNT-4DEKE [MC_]
THREDI YT —F UL, 2D LS AP CHE
SNz, [CTurs oG4+ ERET 3 EE] &
WHIREBDEDTT,

ST, ZOKSBEREZI T, EFIcavIsAL
Eh=HREFARTCAHAEILELES. URMT-51F,
[test0.c]l% Mini-CTca v /sS4 L L7=Z&ERD
[testO.asm]& WS> 7 7 4 LT3, UXRFT7-4I1/HY
FTEHAEE S BILEDTERABLTOE T, X
=P T w7 T74LEEBIIZA YL —FLT
WBEDRDLDET. ZLTREDEHSTCOY — X

CEEBBALTOVWETE, COYV—IXZDEDIZT AV b

DT, main () EWH BAKIZ__main& 3 X
MZLT, AVYIA4Y - TRV TIDEDEFDEE
B LT, RBRICEHBIIZY F -V ERITCOET.

BAEPERENIZXD TTHR, ZZTIEFZINXSIC
B3 DTY.

ZLTC, ZThua7tvy 75 XA80 2 MWLE L 7-fE R % |
JZB7-6(p.95)D[test0.1st] THRANTAFZL LS.
SEIEA VY INL—FENZAZ—T v T - Tr AN
b LBRSH, 7 FLABRLLATOE
9. CTiEmain() & ->TWns 44 YEBUX, oV
IS4 STEWRE N maink VI SNLEFALT
WEd, HEid, [iolibz.liblIZEEuh X /- HEUE Y
—VY R AL—F VN, TRTCT YT T - Furs
LAELTAHEBIZEDAEN TSR L NS T RbHD
£9. 2%, CodFrsfFbhTnsaDiFEbh
TWEVWBDY, ZOHAZDHEEFEH»EET
ROMOH % EHET B L WS ZLICxD T,

BEOBILEBICIHE I N TNWE IV F v T - <A
TV, ZOTOURCTHRBEATOETH, e
H>3Cavsi4 5iE, Mini-CkD X2 EDY
—E 2B EZDESICHBL TS 7201, fiiEx
M55 LA TEEEDOROMEXEL TSI LIS
KD 4. ERT [RKEEROM] 24 TV Fy
FCPUMBMBEL XN TNBEDIEID/A=HTT.

X T, Mini-COEMERADSLbAro>TELEI AT,
FRTIEHESIDLBEENECTu S T LNEDKSIC
o TWANPEFTARTABZEIZLELED. URB
7-7(.86)1%, CTEZ T LADNWB WS % [BEBIFOH,
Ll 7 ZFLTARBZHDDH Y FL[testl.c]TY.
SEEL DR D LD BAE NS TS T LTTH, b
B ZAEVNDOPEERLTVET,

FF%ICmain () #RTAB L, L L Takb%
EFEL, LdATall1E2RALTOET, TV
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WA N7-7> BESFEOCHULTFZ NEAOY YT - V—2R
test1.c DNE

int sub_1(int a){(
! -3
T ey CHUBLTA SIS E S
return(c) ; - Ja— TiEE
)
id b_2 (int b) {
sttt — ERRBEGDYS—>
8}
main()
int a,b;
a=1;
b = sub_1(a); ~BlEMESA, fAEEE LS
sub_2(b) ; Bl ERESATLLEFUHT
)

FLT, TTIERALTWBZETHDTTA, O—H
IWEBICIZEEAE)EZ AL T 4 v ZIC80 Y Txn
Cavs4 STIERHESIARBTLEI». ZLTXRIC
ZDawsub_1lEWSBERICE AT, ZORDEAD
ICRALTWET. X512, TDb%Ahsub 2 &5
BucE5 42T, 2Z2TCRTTY. T, 20X 58)fE
EEDESICLTTRYTSTRRBRTES A2, Bxro
EELZTAELED.

ZLTU R BT7-7TDRIFEICH 5 (Mini-Cizig F 2B T
XHRVWDT, dETHRINZBERIZEICEERL Th»
B WTF AW, sub 1 DB TIE, v—H L% c
EEFZLC, WO LTS5 A oMl A2f5LC
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L LUTPIO-B» 5 3y b 22MBEIZA D, iDL
RBTEFHA.

ZZTHENE, R7-3D X512 [PIO-AZZ T &>
T,4¥y b - E=—FTCPULA VY H2—Tx— XL,
K=Y v r¥ofFbian] L), BEXEZFLDOI®
B2 —-FDOLCDARZEZHRHEALE L., Thik, ¥ X
FALDTIAF)TF4ixbL FTMIDIICcHBZ &,
BB LLCDDEREPEDENZ L, ABAXE%E
FAMB A — F b INTEHFIZHENZ LB ED
RERANC X D FT.

AKI-80 DK — F BXBREDIGHD 720112225 Tk
%X LCD2=w FDF—4 - )INZAD L4y b ET %
FAWTAKI-80DPIO-AD T4y b &L ET. %
LT, 8y MERDIT Y FRF— & £ 2ENZHT T
XL, X5V 24 - kL2 PRS)BE L, Hi
LZDEFEERIA MgE EFTPIO-AD L3 v b
TYZ FIZWYB VNS EIFTFTFLTRE3DTE» 6,
IFLALFEGOBE EEDE T,

rsv9255m SIPECIAL &7

AVHURAY MU increment, 35 TSR 1] EVWSRE. MET [1%Z2E
T EWVS&bH, OV a—4Tldkincrement DFFHMLENEL.

B7E CEHBICELDAKI-B0 VY RT LADEIH

ZOXSIBERT, 85 —FURXN7-14DE»EL
PoDLCDAE S 4 75 ) B AEMKD TAZ L LS.
XV brELTEBLTHBE ES5IC, LCDEY 12—
i TRSJ [E] [R/W] DEETHA IV EFE>TH
9. XEBDOFTHETLEEIMEANVADTNL LR
WET2, ZHEFdEdLEEIe—5RD8Yy b
CPUD 6800 & 2 6809DISZ -« A4 I VN5 ETWH
F9.

ZOLCDZ Y bua—5%4 ) PF IR LA=HIE
ZDE, TEhue—5RCPUDELH V¥ - V—Z %>
TW=DTY, ZDDHDTRT7-2% 8 5 —Ekw T
ABE, HEMIZ680923E - & MM V& —T 2 —
ZTEET. Z80T/NAEET 5720121, KD k>
AL T a s OREERIZK > TRIEX B 7230 X
ZESTRB D, BlIC742 ) — Xk EDICEHE 5T,
VAT L -uy s ERHALTEREBE4ERLETH
X5 H0DTY.

YR P7-1412i30& 50 [37usDONOP] &2 [500
pusDU x4 b BELVSHINLLDNRH D ET 4,
ZNIEBRERNIZEffiocnEvA, LCD2=vy DR
RBAEEHLEZVEAS, 2OX3IC4 I -DRFfEE2BEN
7=DTTH, DEDICEERONEEES TS Z &2
BAL 7272812, ERIZED RO T LE 5725 DTT.

ZDdHED1cd_command_set () &I B (FEH
I RTCAVIAY - TR TI)A, LCD2=v b
DAV HE—T 2 — ZADRREFTY. hH L LT,
ICD2=w FDV =2 T7NIZL7=2B5T, 8 v ME
Dawy FEEF4Ey P FDIZ5F T, 561 [E]
FEEICHY T B3PIO-ADE v b 6xEEDLLL EF T
LTWB7ETTY. dETHTL S [XFET—4D&E
XAhAH] b FE oL ERTT.

Kk, TDHEDlcd_module_setting () iZFIEA
WEEST, T2REVBHATAYYFA L LTEY
FHATLES. 8¥y MBTEMRICA V4 —T = —
ZAL7VBAICIE, ZZEEEICEFEITILERSD
7.

1cd_display () &5 B%E < ERE&IC U,
E5CTus S L bR EBLEEDEY. ZC
THEHAR—-FEBEZXRALADZAZANLEZRIZIEDLET,
LCD2=y PADT FLRAEXFET—2DEy F &THR
Z7-BBOEOH LIcHIB L TCnE T, Ak, TDOLCD
2=y boayviru—FLSHE, &b E403CF25)]
DEATETHHATE S DT, 1FBEIZDNTIEX
ZOFFLAZDEDTEODTTH, 25 HDOEH
DXEDT FL A 7Y b4A0OhZINA 5 BEX B
nET.

ZD k> aBEET, YUE [LCDARDwmS 2321
ANBENBETLREIFED] LS VAT AICLED
<52, [ZEOMIDIEREZZEFE L A5 LCDERRL
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SOMIDIEET B3] LWV P AT ATERL AL
Lz, rEDOENIEEE R >TLEVE L,
' zzTvy 2 FoBITE, LCDERDES S % FIFO
AWELT, BARITNRNETFLALXET—XDRT
Ny T 7D YT LTHET. FFLOBBICE 2D
DHEMMEMBEL T EDTI I TIEEIEL 34, Bk
DHBAEY X - DIFFFICHER L TATL 2 &0,

EZEIZLCD 2=y P2 S EWERRT 572008 5
Ly VTN ECEEBY Y I LIE, UXBMT7-15
[HELLO.C] D line_disp() EW5BAKICH D 5.

Zhigd [Hello World| &5 3x#3%, LCD2=
v PO TETR 20 —L T 5 &S Bildiz g 0
T, PELERELEEICIXFTOTSL LXEN %
RAECIUT IV ILEDA L TOET,

EHoLAET FLAEELEZDT BT 2 =Hix
HEEFNLDEHBEDTTHR, THIZOLS 5T 0
5 IVIIZEE S TR DT, 42714
ICEL Tk [RARLAZVWEREZDOZ T &>
ZEIZWMLTWwET.

F7-, BRBARRY —E X - L—F 13, EEM
B2 5 X FEH EFERT Bdisp_string() &S5
B, feEMNBEY S 16 ERIEAEK T T 5 disp_hex () &
WO BKEREBLTWSEDIITTS, ThgURXRT-
145580 T3 EBEZICHBETESZTLES. $<I
LCD iz & A $IZFIFO IZf{A T, main () Db THERIL
— 7 5 BRI H X5 1ed_disp_check ()
LS ERO b T, LCDEREROFIFO 2 F = v ~
LTWBDTETA, ZhrfEReELT, LCD2=y
BRDOF — B2 &ZITENDE 120D Y = 4 b DFERIZ S
> TNWBDTY.

“MAX” 2%, [F—HK—FAN] &054TV=z2 bk
PHE—PLTNWBEDT, ZD% F MIDIBEE CMDE
BAXFEF—K— FEMEFEATLESDTT. >
F0, SVavoF—K-FZLicEHEHOIYTT
BT HEBTHEHETZIALELWVWS DRHARMAZDT, Z
ZIZAKI80 DN — N & & BIADMBBEUNE 5 TH D &
HhA.

ZOES BRI TT 26, AT [AKI-80 DI
AT] ZonTR il nTED THWEET, Py
BDOTFVF—(HOEBHOER) A E AW AT
BCTT A, AKI-80D /S5 L L - K— MICANT BT
B TR TETL S, FITA-TANEEEE
LT, AV FILOERANBREOHEIZ T v L v
DULTATL B,

CIc &2 MIDIHEDEIR

IREA N DIRES

X, LCD2= vy M kB AL 1o v v — iz
W [HEMEA S| 2L WD HNITEZDTE R, Hif
LD ZAE-STWERA. Thid, EEORRIT
BYICHEREEDT, EEREOFMEE NS F— K — Pl
5Ty, AVEL—FDF—FK—-—FDXDEANZH
EanE WS ORRRKOEHTY. 2L T, KEERR
HABEZMLTY, P/ SV I VDF—K— FIZAF
TEB{HDD, EEPRHAERE WD, [HEIC
WUETEAEAENSRMAEEEANREE ]| PR 57
SEVEVSIEHEHE DD 7.

AKI-80iZS V7l - B— 2R — b b ETH75,
FEHEEFIFILD/ — b - 23V a3V Hh 5 RS-232-C MIDI
TXFT— 2 &Ko TIHEEANICT S L BAEET
F. FLTCED, ES5LTE/IVIVDF—FK—F
o IEMAKRLWIBAICIE, ATBD Mac DB

SBICK B AKI-80> X F ABBORKED T —~
Z, EHEOHENEA, VY2 —T7 2 —A2TH5MIDIT
T, T TCRETEVYTSOEFIZZATAKRILTE
L7256, ZZTREHICZD [2£45] 2FLDTA
FLES., FFMERELT, N—Fy o720k
B15-12(p.53) D> [AKI-80fZ#e MIDIEI#s | T, o7
7V TIDHALEDLDIZHD EHEA. TD/NH—
Bz 7 ELCDERE BAMNT, oL BAE—F
FEHMRLEZY I P 2 TICHIBRTES D TY.

TV TINECICHERBT S0 RV

BB, AETRIALE [COEHLDIEXT

Lx>5. MIDIOZEMEIZ, EARNIZHDIAART
FIFOIZFATVWNIE T —4FE LIXH D EFEAD,
A4 VBT ZDFIFO» 5 5 — & & FHa 385 5
HEDICEBINE, XKEICFIFOBHbSNTET, &
BICIR T — 2P LB IR CEEKRICE>TLRNE
3

MIDIE#R &5 Dk, FEROME » 5 MEDZEHN
KEWEWS OMBFIFOFHADEEHZ 572D TE2 56,
B & & BICFIFOICTF — 2 B3 FE > T K5 &Y -
7 b TCIREARMIZEE DT,

JZXK7-15Tid,
» MIDIZ{E 5 — & % #1032 AL —F N TFIFO =5
g5 _

P X4V - L—F v TZDFIFO% F AWM T

rx_midi_-check () #IE&
» MIDIA XY b3 uE, tx_midi_set () TMIDI
¥IE D FIFO I-FiEe '
P ZhickinT, MIDIF— % #LCD2=v MIZ163
F£RY B
P A A Y - —F Y TIEREFIFOZFHEA M T
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- HBT7E CERICLDAKIB0 VAT LDRIF

{UAK7-15> Hello World 7045 Ly [HELLO.C]

#include "library.c" /* Common Tools for AKI-80 */
jnitial()( »
e lcd_module_setting(); /* using Port[A] */
timer_0_setting(); /* about 10msec */
midi_port_setting() ; /* sio_a */
enable_interrupt () ; /*-EL */
sio_dummy_read () ; /* omajinai */

}

line_disp( int tt ){

int t;
t = 14-(tt%15);
switch(t) {

case : disp_string( 0x40, "orld Hello Wo"

}
) .
midi_display() {
if( midi > 127 ){
if( midi > Oxef ) rsb = 0;

else(
rsb = midi & 0xf0;
channel = midi & OxOf;
dcb = 0;
i)
3
else(
if( rsb == 0 ) ()
else if( (rsb == 0xc0) || (rsb == 0xc0) )(

case 0: disp_string( 0x40, "Hello World H"); break;
case 1: disp_string( 0x40, " Hello World "); break;
case 2: disp_string( 0x40, " Hello World "); break;
case 3: disp_string( 0x40, " Hello World *"); break;
-case 4: disp_string( 0x40, " Hello World "); break;
case 5: disp_string( 0x40, "d Hello World"); break;
case 6: disp_string( 0x40, "1d4 Hello Worl"); break;
case 7: disp_string( 0x40, "rld Hello Wor"); break;
8

; break;

)
case 9: disp_string( 0x40, "World Hello W"); break;
case 10: disp_string( 0x40, * World Hello "); break;
case 11: disp_string( 0x40, "o World Hello"); break;
case 12: disp_string( 0x40, "lo World Hell"); break;
case 13: disp_string( 0x40, "llo World Hel"); break;
case 14: disp_string( 0x40, "ello World He"); break;

disp_hex( 7, rsb+channel );
disp_hex('10, midi );
disp_string( 13, * =);

else(
if( dcb == 0 )(
keyno = midi;

dcb = 1;
}
else(
dcb = 0;
if( (rsb==0x90) && (midi!=0) ){
disp_hex( 7, rsb+channel );
disp_hex( 10, keyno );
] disp_hex( 13, midi );
i
}
}
}
main() {
int timer,t;
t = 0;
initial();
disp_string( 0, °"MIDI = )i
while (1) {

tx_midi_check() ;

lcd_disp_check() ;

midi = rx midi_check();

if( midi < 256 )(
tx_midi_set( midi );
midi_display( midi );

}

if( ram_get(timer_flag) != 0){
ram_put( timer_flag, 0 );
timer++;
if( timer > 50 ){

timer = 0;

line_disp(t++);

}

tx_midi_check() L5
P REEFT -2 duE, MIDIZEER— b D OK % fif
L CMIDI#%fE
WS ETS>TWHWET. DD, V7 o2 TH
IZMIDIE# A 2 )L—X¥DD, Zh4LCDTl6#ZE
AMLTWBLENSEDTY. /3VaAVTIDXS L
HMETSY Tus s L2BL08BALELOEDED
CTTA, RO B 5B L TATL Z&Wn, TF

IELE, Brxo&MIDINS 74 v o BN¥EZ 72750
TNV T YLD LET.

YURR7-14DF )V PFI - 54 FTF5YVRNTIE, AR
FIZZD &S 2ZMIDIMEIZIZFLEAETRTEA VT
AV -7RvIosTidLTCnET., CORKEDA
V=T x— RAEHFITENT, BRIERDO 2 4y LD
AR AR THET. 22, ZhB kicEEts 3
DI TTH S, IFFNHEY 2 — L& LTHAL
TWIF580DTY.

EFICUXR7-156D 7T a2 s 232 bAEEEL T
<hEd. LCDERML—F ¥ % FIFORRIZ L7729
2, EFEAEMIDILEDOEN #ELC 0L ~NIL
ChDFET. RUIDOIN—2 3T [LCDICFAEEX
RAEp/=NZ, ZZTNOPDRATY =4 bF5] LS
D‘i‘?iétof:bZ%, Zhidd 5 MIDIEHR AN & X
ZISENT, FHROEBTEEITAEL E L7,

LhrL, ZVRBM7-14L ) XA M7-15D% A 65D

+529280 SPECGIAL 15T

YRAFLFHNBI7AI IVIASPPEYITSDIYATLELT, KEDRFIDT
7AICOWTRZDREINFHNEINTVS, ZDT7A)b.

TRREE LB DS, Zhix, CT
midi_display () L WS B AR L TWB LT 3
PRELZDOTY. ZZiF, FIFO»54 XY b33 >
JmEBICRDHLETF -4 %, MIDIZ v b a)Lic
L7=2->THIE, MRS 285y, vH L LTiF,
2L DT X 3 HRHERITHLIREDTTA, Th
BCY—2DL VI REESTE ST, TV
ISANENT=T YT T - VU —RFELIFERREL
BlilkoTLEVEd, WBICETYT / &0k
MIDIEHREZMHETZ L WS BETH T E >72<
BEnDTTA, 2RO Y Y IERE MIDIRH TR
HLZWEWI KIS BT AT AICIE, brokBLT
kS IcBnET.

FEHEOBE L LTE, BRI—DODY—E X - L—
FUYTHHE TSI DOTEL, RENET TV r—3 3
VATHS U 72885 MIDIH B LFE € ¥ 2 — L % [ 5
4TI VICEWT, CORKTIEZOHELEEITD
FTIZAYIA Y - TRV TSUBIZEEE L NS DN
RENEFETHIEB>T0ET. 272, Hlkov
AT LELTEREDS A TS5 ) 2EIDIEXHEDIZ]
AETTHE, ROBRITH LW AT LE2RAKTS
LEIZ, SEBECElioTCTrFu—FLTAT, ZD
HTIA4T 7V EILICHREIETN NS T &I
ED%ESTY.
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URN7-4> BEMICHEIFHAEND IOLIBZ.LIB(7 7 4 L4413 F#) DRBO

MC_GCHAR:
LD

MC_SXT:

MC_CDR:

MC_GINT:

MC_PINT:

MC_OROR:

__OR2R:

MC_OR:

MC_XOR:

__AND2R:

MC_AND:

MC_EQ:

MC_NE:
POP

PUSH
CALL
RET
DEC
RET
MC_GT:
POP
POP

A, (HL)
L,A

A,A
H,A

HL
HL

A, (HL)
H

L
H, (HL)
L,A

BC
DE
BC
AL
(DE) , A
DE

AH
(DE) ,A

BC
DE
BC
AL

H
NZ,___OR2R
AE

D
NZ,__OR2R
HL, 0

o]
£t
-

wow
S *Ogﬂ

mopCE»

-

MC_LE:

MC_GE:

MC_LT:

MC_CMP:

MC_CMP1:

MC_LNEG:

MC_UGE:

MC_ULT:

MC_UGT:

MC_ULE:

MC_UCMP:

CUCMP1:

MC_ASR:

PUSH
EX
CALL
RET
DEC
RET

POP
POP
PUSH
CALL
RET
RET
DEC
RET

POP

PUSH

RET

POP
POP
PUSH
CALL
RET
DEC
RET

POP
POP
PUSH
CALL
RET
DEC
RET

POP
POP
PUSH

CALL
RET
DEC
RET

POP
POP
PUSH
CALL
RET
RET
DEC
RET

BC
DE, HL
MC_CMP
c
HL

mod W

Bels

,00001H
C_CMP1

ERI P EC
=

=

H

L, 0

A,
L
HI
Z,MC_LNEG1

A,D

H

NZ, CUCMP1
AE

L
HL,00001H

DE, HL

> b

MC_ASL:

MC_ASL4:

MC_SUB:

MC_NEG:

MC_COM:

MC_MULT:

MC_MLT1:
L

CMLT2:

MC_DIV:

MC_DIV1:

MC_DIV2:

MC_DIV3:

MC_ASR+1

C,L
HL, 00000H
AC

NC, CMLT2
HL, DE

> a» w

> ud m®

BRNED pPH PPNEOQ o PW PP

C_MLT1

b

o

C_DENEG

oR WX U

C_BCNEG
10H

=) % PREPERPRPPOPOD

E, HL
DE, 00000H

HL, HL
MC_RDEL
Z,MC_DIV2

P
MC_DENEG
DE, HL
MC_DENEG
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F1E

C

URN7-4) EEIICHEFAENS IOLIBZLIB(Z 7 4 L 413 T4) DRE®

E:D‘Ld:%) AKI-80 /XTA@E%%

EX DE, HL RLA OR c
RET LD E,A JR 2, SWEND
MC_DENEG : LD A,D LD A, (HL)
LD A,D RLA INC HL
CPL LD D,A cp E
LD D,A OR E LD A (HL)
LD A,E RET INC
CPL MC_PBCDE: JR NZ SWLOOP
LD E,A AE cp
INC D] SUB C JR Nz SWLOOP
RET LD A,D LD H,
MC_BCNEG: SBC A,B LD L,C
LD A,B RET SWEND:
CPL MC_SWITCH: Jp (HL)
LD B,A EX DE, HL DEBUGSP:
LD a,C POP HL LD HL,2
CPL SWLOOP: DEBUGSP2 :
LD c,a LD c, (HL) ADD HL, SP
INC BC INC HL PUSH HL
RET LD B, (HL) POP Iy
MC_RDEL: INC HL RET
LD AE LD A,B
- e
URN7-8) TEVISXADHALETEYTIL - UR b testO.Ist DAE
;System Load Compiler [mini-'C' V1.0] for z80/KC80 1995.3 0077 MC_SXT:
iBy System Load CO.,LTD. & K.Kino Copyright (C) All rights reserved 0077  6F LD L,A
0078 07 RLCA
include "startup.h" 0079 9F SBC A,A
007A 67 LD H,A
8000 RAM_TOP EQU 08000h 007B €9 RET
0000 ORG 0000h (i, Z DA [1oLTBz.LIB] LAL)
0000 Cc3 69 00 jp startup_start
0218 DEBUGSP2 :
0066 ORG 0066h 0218 39 ADD HL, SP
0066 00 nop 0219  ES5 PUSH HL
0067  ED 45 retn 021A  FD El POP 1Y
021Cc €9 RET
0069 startup_start:
0069 F3 di ;main() {
006A 31 FF 9F 1d sp, 9f£fh 021D __main:
006D ED 5E im 2 i #asm
006F CD 1D 02 call __main
0072 —st_loop._.: 021D 00 nop
0072 F3 DI
0073 00 nop ; #endasm
0074 18 FC Ix -8t _loop.__ i
021E €9 RET
0076 MC_GCHAR:
0076 7E LD A, (HL) 021F END
~ ° ] ~ = =
(UZAK7-8) AVINASMCOHALIET €Y TS « Y—AD test1.asm DS
;int sub_1(int a){ PUSH BC — 220 int MO & R
__sub_1: PUSH BC
i int ¢; A a=1;
PUSH BC — THOWRIEZ 2y 710 LD HL,02H
; c=a*2; ADD HL, SP
LD HL, 00H PUSH HL
ADD HL, SP LD HL,01H
PUSH HL CALL mc_pint
LD HL, 06H 7 b = sub_1(a);
ADD HL, SP LD HL, 00H
CALL mc_gint — (HL)DABREHLICET ADD HL, SP
PUSH HL PUSH HL
LD HL,02H LD HL, 04H
CALL mc_mult —RESA TSV EER ADD HL, SP
CALL mc_pint — HLOAR % (HL) BT CALL mc_gint
i return(c); PUSH HL
LD HL,00H CALL __sub_1 ~ BEFUHLEY T—F> - a—0
ADD HL, SP POP BC
CALL mc_gint . CALL mc_pint
POP BC — WHER% [Bc] OTHICIEM ; sub_2 (b) ;
RET LD HL,00H
) ADD HL, SP
ivoid sub_2(int b) { CALL mc_gint
P carr, BIZIE U L I T —F v
H return; CALL __sub_2 - 0 Jo=F e =
RET —fAbLAEVKEZIOEEY &~ POP BC
il 3
imain () POP BC — IR U R BERIS A BRI L THET
__main: POP BC
i int a,b; RET
~ ° = ~ —
URAK7-100 JVIASMCOHALEZEY TS « Y—R[test2.asm] D
ichar a[10]; — LREEHEHETERSL LD HL, OFFF6H
;int b[10]; (7 RLADN LML TH B /=8 ADD HL, SP
;jmain () { LD SP,HL
__main: EX DE,HL ) e
3 char cl, c2[5]; « charBEHDI Ly I NOWHR ; cl = 1; — charBEHEAOEHDOEY b
DEC SP LD HL,11H
DEC SP ADD HL, SP
PUSH BC PUSH HL
PUSH BC LD HL, 01H
,~ int d1, d2(5]; <+ intBTFHOX %2y 7 \OHEMR POP DE
PUSH BC LD A,L
EX DE, HL LD (DE),A

rs22205 SIPECIAL 4T

ABI/ODWE JUTI, ISUIL, FATEECPUICABESNTVSELDLSI#
BEICH U TR EARZ (T o CH< T L.
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(URK7-10> aVIALSMCOBALETEY TS - Y—2R [test2.asm] @

: dl = 1; «— intBEHEAOEHD Y b ADD HL, SP
LD HL, 0AH PUSH HL
ADD HL, SP LD HL, 00H
PUSH HL - ADD HL,HL
LD HL,01H POP DE
CALL mc_pint ADD HL,DE
; c2[0] = 1; +— charBESINOEHD Y b PUSH HL
LD HL, OCH LD HL,01H
ADD HL, SP . CALL mc_pint
PUSH HL 3
LD HL, 00H EX DE,HL — MR ETEER O
POP DE LD HL,12H
ADD HL,DE ADD HL, SP
PUSH HL LD SP,HL
LD HL,O01H EX DE,HL
POP DE RET
LD A,L ORG RAM_TOP + RAM$FEIHENDRHEH DR
LD (DE),A _a: DEFS 0AH +— char 2 (3 ERFI S
; daz(o] = 1; — intBESINOEHD Y b b DEFS 14H — int BN FEGIERHOD 2 5
LD HL, 00H

WRAK7-11) 7EVISHRZEBERATCY VT - Y—ZX ctest.c DAT

#define pio_a Oxlc port_out( pio_b+0, Oxff );
#define pio_b Oxle }
int disp, sw, counter, table_0[11]; — F—JINRESITHE void led_disp_2()( _
! port_out( pio_a+0, table_0[disp] ); + 7 —7/WH5100DERR
void port_out( int port, int data ){ +~ ARF—rHA port_out( pio_b+0, 0xfb ); .
#asm port_out( pio_b+0, Oxff );
1d hl,4 }
add hl,sp
1d c, (hl) void led_display() {
14 hl,2 disp = counter % 10;
add hl,sp led_disp_0();
1d a, (hl) if( counter > 9 ) disp = (counter/10) % 10;
out (c),a else disp = 10;
nop led_disp_1();
ret if( counter > 99 ) disp = counter / 100;
#endasm else disp = 10;
led disp_2();
}
int port_in( int port )({ — REBR- AN
#asm void wait_long () {
1d hl,2 int timer0;
add hl, sp for (timer0=0;timer0<50; timexr0++) {
1d c, (h1) sw_scan() ; — Y9IAPRICRIyFERD
in a, (c) if( sw != 0x07 ) counter = 0; B
1d 1,a wait_short () ; — REHN-FERER
1d h,0 }
ret }
#endasm
7 main() { .
table_0[0] = 0xf5; ~ F—JLOMMBEE LY b
void wait_short () { table_0(1] = 0x05;
int timerl; table_0[2] = 0xd3;
for (timerl=0; timerl<10;timerl++) { table_0[3] = 0x57;
#asm table_0[4] = 0x27;
nop « Nop#%s[El, Zh#10@EINL—T table_0[5] = 0x76;
nop table_0[6] = 0xf6;
nop table_0[7] = 0x65;
nop table_0(8] = 0xf7;
nop table_0([9] = 0x77;
#endasm table_0([10] = 0x00;
port_out( pio_a+l, Oxcf ); /* Mode 3 */
} port_out( pio_a+l, 0x00 ); /* Q:out / l:in */
port_out( pio_a+0, 0x00 );
void sw_scan() { port_out( pio_b+l, Oxcf ); /* Mode 3 */
sw = 0x07 & (port_in( pio_b ) / 32); «— XA yFANRMR port_out( pio_b+l, 0xe0 ); /* Ozout / 1lzin */
} port_out( pio_b+0, Oxff );
port_out( pio_b+0, 0xf8 );
void led_disp_0() { port_out( pio_b+0, Oxff );
port_out( pio_a+0, table O[disp] ); + F—7IHd1DM%ERT counter = 0;
port_out ( pio_b+0, Oxfe ); while(1) {
port_out ( pio_b+0, Oxff ); wait_long() ; — VYIbILIT 217
} counter = (counter+1)%256; + A XI7UXLbPLEF—5%
led_display() ; +— 3#7MDLED TRR t
void led_disp_1()( }
port_out( pio_a+0, table O[disp] ); + F—7LAHd10NERRK )
port_out ( pio_b+0, 0xfd );
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;#define pio_a Oxlc
;#define pio_b Oxle
jint disp, sw, counter, table 0[11];
jvoid port_out( int port, int data ){
__port_out?:
; #asm

1d hl,4

add hl,sp

ld c, (hl)

1d hl,2

add hl,sp

1a a, (hl)

out (e),a

nop

ret
; #endasm
i)

RET
;int port_in( int port )({
__port_in:
#asm

1a hl,2

add hl,sp

1a c, (hl)

in a, (c)

1a 1,a

1d h,0

ret
; #endasm

RET

;void wait_short () {
" wait_short:

timerl<10;timerl++) {

CALL mc_pint

mc_6
LD HL,00H
ADD HL, SP
CALL mc_gint
PUSH HL
LD HL,0AH <+ forMEBTHI -2l
CALL mc_1t
LD A,
OR L
JP Z,mc_5
Jp mc_7

me_d
LD HL,00H
ADD HL,SP
PUSH HL
CALL mc_gint
INC HL
CALL mc_pint
DEC H;
JP mc_6

me_7:

;#asm
nop
nop
nop
nop
nop

;#endasm
JP mc_d4

me_5 .

i)
POP BC
RET

ivoid sw_scan() (
__sw_scai

CALL __port_in
POP BC
PUSH HL
LD HL, 20H
POP DE
CALL mc_div
CALL mc_and
h LD (_sw),HL
RET
ivoid led _disp_0(){
__led_disp_|

i poxt “out( pio_a+0,
LD HL,1CH

table_0(disp] );

HL, DI
CALL mc. gmt
PUSH HL
CALL __port_out
POP BC
POP BC
: port_out ( pio_b+0, Oxfe );
LD HL, 1EH
PUSH HL
LD HL, 00H
POP DE
ADD HL,DE
PUSH HL
LD HL, OFEH
PUSH HL
CALL __port_out
POP BC
POP BC
; port_out ( pio_b+0, Oxff );

CALL __port_out
POP BC

; POP BC
RET

ivoid led_disp_1()(

i)

—led_di

i)

mc_13:

mc_14:

__led_disp_1:

port_out( pio_a+0, table_0[disp] );
LD HL, 1CH
PUSH HL

LD HL, 00H
P

CALL _ port_out
POP BC

POP BC

port_out ( pio_b+0,
LD HL, 1EH

0xfd );

CALL __port_out
POP BC "
POP BC

port_out ( pio_b+0,
LD HL, 1EH

Ox£f );

L
CALL __port_out
POP BC
POP BC

RET

ivoid led dxsp 20¢(

port “out ( pio_a+0, table_0(disp] );
LD HL,1CH

PUSH HL

CALL mc_gint

PUSH HL

CALL __port_out
POP BC

POP BC

port_out( pio_b+0,
LD HL, 1EH

PUSH HL

LD HL, 00K

0xfb );

CALL __port_out

POP BC

POP BC

port_out( pio_b+0, Oxff );
LD HL, 1EH

L
CALL __port_out
POP BC
POP BC

RET

;void led dxsplay()(
__led_display:

counter % 10;
__counter)

if( counter > 9 ) disp = (counter/10) % 10;

LD HL, (__counter)

PUSH HL

LD HL, 09H

CALL mc_gt
AH

OR L

JP Z,mc_13

IXORERZZ

CALL mc_div
PUSH HL

LD HL, 0AH

POP DE

CALL mc_div

EX DE,HL

LD (__disp),HL
else disp = 10;
JP mc_14

LD HL,0AH
LD (__disp),HL

led dlsp_l() H
—led disp_1
Jf( counter > 99 ) disp =
LD HL, (__counter)
PUSH HL
LD HL, 63H
CALL mc_gt
LD A H

counter / 100;

kS z me_.
LD HL, (
PUSH HL
LD HL, 64H
POP DE
CALL mc_div
LD (__disp),HL

A5
__counter)

me_15:

mc_16:

mc_20:

mc_18:

mc_21:

me_22:

me 19¢

smain() {
_—_main:

else disp =
JP mc_16

10;

LD HL, 0AH
LD (__disp),HL

led_disp_2(
CALL __led_disp_2

RET

ivoid wait. long()(
wait_long

xnt timer0;

PUSH BC

for (timer0=0; timer0<50; timer0++) (
LD HL, 00H

ADD HL,SP

CALL mc_pint
LD HL, 00H

CALL mc_lt
LD A H

OR

Jp z,mc 19
JP mc_21

LD HL, 00H

0x07 ) counter =

0;

PUSH HI
LD HL,07H

CALL mc_ne

LD A,

OR L

JP Z,mc_22

LD HL, 00H

LD (__counter),HL

wait_short();

CALL __wait_short

JP mc_18

POP BC
RET

table_0(0] = — EINOEBKEALG
LD HL,__tabl
PUSH HL

LD HL, 00H

0x£5;
0

LD HL, OFSH
CALL mc_pint

table 0[1] = 0x05;
LD HL, __table 0
PUSH HL
LD HL,01H
ADD HL,HL
POP DE
ADD HL,DE
PUSH HL
LD HL,05H
CALL mc_pint
table 0[2] = 0xd3;
__table_0

nt
table. 0[3] = 0x57;
__table_0
L

CALL mc_pint

table_0 [4] = 0x27;
le_0

CALL mc_pint

table 0([5] = 0x76;
le_0

int
table 0[6] = 0xf6;
LI __table 0
PUSH HL
LD HL, 06H
ADD HL,HL
POP DE
ADD HL,DE
PUSH HL
LD HL, OF6H

CALL mc_pint
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; table_0(8] = 0x£7; i port_out( pio_a+0, 0x00 ); PUSH HL
LD HL,__table_0 LD HL,1CH LD HL,OF8H
PUSH Hi PUSH HL PUSH HL
LD HL,08H LD HL, 00H CALL __port_out
ADD HL,HL P DE POP BC
POP DE ADD HL,DE POP BC
ADD HL,DE PUSH HL ; port_out ( pio_b+0, Oxff );
PUSH HL LD HL,00H LD HL,
LD HL, DF7H PUSH HL PUSH HL
CALL mc_pint CALL __port_out LD HL, 00H
i table | 0[91 = 0x77.— POP BC POP DE
LD HL,__table_( POP BC ADD HL,DE
PUSH HL s port_out( pio_b+l, Oxcf ); /* Mode 3 */ PUSH HL
LD HL,O09H LD HL, LD HL, OFFH
ADD HL,HL PUSH HL PUSH HL
POP DE LD HL,01H CALL __port_out
ADD HL,DE POP DE POP BC
PUSH HL ADD HL,DE POP BC
LD HL,77H PUSH HL : counter = 0;
LL mc_p: LD HL, 0CFH LD HL,
; Lable n[101 = 0x00; PUSH HL LD ( counter) HL
LD HL,__table_ 0 CALL __port_out 7 while(1)
PUSH H POP BC mc_24:
LD HL, ORH POP BC LD HL,01H
ADD HL, HL 3 port_out( pio_b+l, 0xe0 ); /% 0:out / 1:in */ LD AH
POP DE LD HL, OR L
ADD HL,DE PUSH HL JP Z,mc_25 f@i#kf&i‘[b&b‘%#&&
PUSH HL LD HL,01H wait_long()
LD HL,00H POP DE CALL __wait_long
CALL mc_pint ADD HL,DE 8 ounter = (counter+1)$256;
i port_out( pio_a+l, Oxcf ); /* Mode 3 */ PUSH HL LD HL, (__counter)
LD HL, 1CH LD HL, OEOH PUSH H
PUSH HL PUSH HL LD HL, 01K
LD HL, 01K CALL __port_out POP DE
POP DE POP BC ADD HL,DE
ADD HL, DE POP BC PUSH HL
PUSH HL i port_out( pio_b+0, Oxff ); LD HL, 0100H
LD HL,OCFH LD HL, POP DE
PUSH HL PUSH HL CALL mc_div
CALL __port_out LD HL, 00H EX DE,HL
POP BC POP DE LD (__counter),HL
POP BC - ADD HL,DE i led_dlsplay()
port_out( pio_a+l, 0x00 ); /* 0:out / 1:in */ PUSH HL CALL __led_display
LD HL, 1CI LD HL, OFFH i
PUSH HL PUSH HL JP mc_24
LD HL,01H CALL __port_out mc_25:
POP DE POP BC 2]
ADD HL,DE POP BC RET
PUSH HL ;i port_out( pio_b+0, Oxf8 );
LD HL,00H LD HL,1EH ORG RAM_TOP
PUSH HL PUSH HL __disp: DEFS 02H
CALL __port_out LD HL,00H __counter DEFS 02H
POP BC POP DE __table 0: DEFS 16H
POP BC ADD HL,DE su: DEFS 02H
—_ N7 [
(UZR7-13) RH—K7v T+ 77 IV[STARTUP.H
equ 010h 1a sp, 9££fh 1d h,a
equ 011h di ld l.e
equ 012h 1d hl,08000h in a, (sio_a+0)
equ 013h 1d a,09fh 14 (hl),a
equ 018h ram_clear. inc de
equ 0lah 1d (h1),0 res 3,4
equ 0lch inc hl 1d (rx_top) ,de
equ Oleh cp h exx
jr ne, _ram _clear ex af,af"
rx_fifo equ 08000h  ; MIDI Receive im 2 ei
tx_fifo equ 08800h  ; MIDI Transmit call  _main reti
lcd_fifo equ 09000h __st_loop__:
rx_top equ 09100h + 2 * 0 ai org 0066h
rx_end equ 09100h + 2 * 1 nop retn
tx_top equ 09100h + 2 * 2 i= __st_loop__
tx_end equ 09100h + 2 * 3 org 0070h
timer_flag equ 09100h + 2 * 4 org 0020h aw _timer_
lcd_top equ 09100h + 2 * 5 dw —midi_ . _timer_:
lcd_end equ 09100h + 2 * 6 _midi__: ex af,af'
lcd equ 09100h + 2 * 7 ex af,af" 1a a,1
work equ 09200h  ; universal use exx 1d (timer_flag) ,a
ram_top equ 09300h  ; [C] constant 1ld de, (rx_top) ex af,af’
14 a,10000000b ei
org 0000h or a reti
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UAB7-14> AKI-BORZYIFI - S« IS [library.cl

#define cte_0 0x10 port_out( sio_b+l, 0x20

| - Vs
#detine ctel1 0x11 port_out ( sio_a+l, 0x18 ); nal Wopuiue
ide ctc2 ox12 port_out ( sio_a+l, 0x04 ); R (ploa)a
factine cte3 0x13 . io_a+l, Oxcd ); Sor
#define sio_a 0x18 port_out( sio_a+l, 0x01 ); out (pb alea
#define sio_b oOxla port_out ( sio_a+l, 0x10 ); o
#define pio_a oxlc port_out( sio_a+l, 0x05 ); vac e
#define pio_b Oxle port_out( sio_a+l, 0x68 ); out (pio_a),a
port_out( sio_a+l, 0x03 );: #endasm g
#define rx_fifo 0x8000 /* MIDI Receive */ port_out( sio_a+l, Oxcl ); Sy
#define tx_fifo 0x8800 /* MIDI Transmit +/ | ) ) = g
lcd_fifo 0x9000 /* LCD Display */
i 'Eop 0x9100 +'2 * 0 J4+ees MIDI Functions s+4ssssssssssssssssssarsssnnes) vold lcd_module_setting () (
rx_end 0x9100. 4 2 * 1 . L pio_a. seteing( 0x00 ); /* bit0-7 output */
tx_top 0x9100 + 2 * 2 void tx_midi_check()( for (i= i++) wait ! Scuusec(),
tx_end 023200 % 2 3 fasm port_out ( pio_a, 0xB3 ); 7* 10000011 */
timer_flag 0x9100 + 2 * 4 1a de, (tx_end) port_out ( piosa, Oxc3 )} L ATo0a01] &7
#define lcd_top 0x9100 + 2 * § 1a h1, (£x_top) out ( pio_a, 0x83 ); + 10000011 */
ine lcd_end 0x9100 + 2 * 6 and a <10;T4%) wait Sousec);
#define lcd 0x9100 + 2 * 7 sbe hl,de port_out ( pio_a, 0x83 ] 10000011 */
#define work 0x9200 /* unversal use */ ret z xc3 J+ 13000011 +/
xor . .
int 4,3,k 1,mn; /* universal for local use */ out (sio_a+l),a o8y /<.20080012. &7
int midl,zeb,deb, channel, keync /* universal MIDI parameter in a, (sio_a+l) 0x83 /% 10000011 */
o bit 2 Oxc3 7% 11000011 *+/
/4+44s  COMMON FUNCLIORS *++#&skitaasssssssssssssssasss/ 1a .10001000b x 7% 10000011 *+/
or d 0x82 - .
ey = 4, oxe2 72 10000010 2/
#asm 1d le ox82 . .
1d hl,d 1a a, (n1) nAERRRIEES
add hl,sp out (sio_a),a 0, ox28 ); ¥ FiREEIHETasaE
ld c, (h1) inc de lcd_command_set( 0, OxOB :; f' display off */ /
1d hl,2 res 3.4 led camand L_set( 0, 0x01 ); /* all clear */
ada hl,sp 1a (tx_end) , de for(i=0; ++) yait SODusec(),
1a a, (hl) ret 150 comana  set( 0, 1s /* entry mode */
Bt ) Ja fenaasn ) 1ed comand ast( 0] tnos )i " display ON */
nop
et
#endasn void tx_midi_set (int data){ void lcd_fifo_set( int data ){
) #asm #asm
1a h1,2 1d h1,2
int port_in( int port ){ ada hl,sp add hl;sp
#asm 1d b, (h1) 1d c, (hl) i [C) = raw data
1 h1,2 1d de, (tx_top) 1d a, (1cd_top)
add hl,sp 1d 2,10001000b 1d a
d <. (n1) or d 1d h, 090h
in a, (c) 1d h,a 1d (h1),c
1 l.a 1d 1e ine 1
1d h.0 1a (h1),b 1d a1
ret inc " de 1d (1cd_top) ,a
#endasm res 3,4 ret
) 1a (tx_top) ,de #endasm
ret )]
void ram_put( int address, int data )({ #endasm
#asm - ) void lcd_display( int address, int data ){
14 hl,4 fasm
add hl,sp int rx_midi_check() ( 1a hl,4
1d c, (h1) $asm add hl,sp
inc hl 1d de, (rx_end) 1a a, (hl)
1d b, (h1) 1d h1, (xx_top) or 10000000b
14 hi,2 and a 1d b,a ; [B] = address
add hl,sp sbe hl,de 1d hl,2
1d a, (hl) ir nz, __non_event add hl,sp
1d (be),a 1d h,10 1d a, (hl)
#endasm ret and 07¢h
) __non_event: 1d c,a ; [C] = data
1a 2,10000000b 1d a, (1cd_top)
int ram get( int address ){ or d 1d l.a
¥asm 1a h,a 1d h;,090h
1d hl,2 1d le 1da (hl),b
add hl;sp 1d b, (h1) inc I
q c, (h1) inc de 1d (h1),c
inc res 3,4 ine 1
1d b, (h1) 1d (xx_end) ,de 1d a1
1d a, (be) 1d 1.b 1d (icd_top) ,a
1 a 1d h,0 ret
1d h0 ret #endasm
T #endasm )
#endasm )
) void disp_string( int address, char *s )(
Jaever LCD Functions #+%sesssssséskississtrssatseissss/
void enable_interrupt () { lcd_fxfo set( 0x80+address );
#asm n This Library uses [PA0-PA7] port for LCD ! 0;
ei 7 while(1) (
#endasm 77 Connection Mapping a = s[it+];
} 11 AKI-80 if( a; ) break;
17 PA 7 ~(LED on AKI-80) lcd_fifo_set( a & O0x7f );
void disable_interrupt () ( n 6 -- No.9 E )
#asm 7" 5 -- 10 R/ )
di 7 1 -- 11 RS
#endasm n 3 - 1 DB7 void disp_hex( int address, int data )(
) i 2 -- 2 DB6 1lcd_fifo_set( 0xB0+address );
n 1 -- 3 DBS lcd_fifo_set( hex_conv(data/16) );
char hex_conv( int data )( 7 PA O -- 4 DBl lcd_fifo_set ( hex_conv(datas16) );
switch(data) ( n 45V - 14 vad )
case 0: " D - 13 vss
case 1: n contrast VR -- 12 Vo void led_disp_check()
case 2: i (nc) - 5 DB3 m
case 3 n (nc)  -- 6 DB2 1d a, (1cd_end)
case 4 7" (nc) -- 7 DBL 1d .a
case 5: n (nc) -- 8 DBO 1d a, (1cd_top)
case 6: n cp 1
case 7: 7" Work Memory Assignment ret z
case 8: return('8 1" (Ted +°0) =8 bit data buffer to be 1a h,090h
case 9: return('9 transfered 1d a, (lcd+1)
case 10: return('aA " (lcd + 1) -- bit 7 (1SB) only for LED 14 a
case 11: return('B 1d a, (hl)
case 12: return('C void wait_37usec() ( xor 10000000b
case 13: return('D #asm and 10000000b
case 14: return('E') ab 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 srl a.
case 15: return('F'); #endasm srl a
) ) srl a
) or b
void wait_500usec() ( 1 ba
J*%#2+ /0 Setting Functions s#ssssssserstscssrssanses) for(3=0;3<15;3++) wait_37usec(); 1d a, (h1)
) 1d (1cd+0),a
void pio_a_setting( int bitmap ){ srl a
t_out( pio_a+l, Oxcf ); /* Mode 3 */ void lcd_command_set ( int rs, int data ){ srl a
port_out( pio_a+l, bitmap ); #asm srl a
) 1d a, (lcd+l) srl 2
1d b, or
void pio_b_setting( int bitmap )( 1d hi,4 out (pm a),a
Port_out ( pio_b+l, Oxcf ); /* Mode 3 */ ada hl,sp set
port_out ( pio_b+l, bitmap ); 14 a, (hl) out (pm a),a
) and 00000001b nop
sla a res 6.a
void timer_0_setting(){ sla a out (pio_a),a
out( ctc_0, 0x70 );  /* Interrupt Address */ sla a 1d a, (1cd+0.
port_out( ctc_0, 0xas );  /* Timer Mode */ sla a and oououub
port_out( ctc_0, 158); /* about 10msec */ or b or
) 1d b,a out (pxa a),a
1d ni,2 set
void sio_dummy_read() { add hl,sp out (pxo a),a
asm 1d a, (h1) nop
in a, (sio_a+0) 1d (icd+0),a res 6.a
#endasm srl a out (pio_a),a
) srl a inc 1
srl a 1a a,1
void midi_port_setting () { srl a 1d (lcd_end),a
rt_out( sio_b+l, 0x18 ); or b rel
port_out ( sio_b+l, 0x04 ); out (plo_a).a #endasm
port_out ( sio_b+l, Oxcd ); set )
port_out( sio_b+l, 0x01 ); out (pm a),a
port_out( siobil, 0x00 ); nop
port_out ( sio_b+l, 0x05 ); res 6.2
port_out( sio_b+l, 0x60 ); out (pio_a),a
port_out ( sio_b+l, 0x02 );

1d a, (1cd+0)
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DINLF ALy FEREERELFERHIN TV DL
BuEd.

P dynamic

[dynamic] WS DiF, xBYEFEHOY K- b &
W3, Tursvitt s TRELWERETY. kT
X, AEY - Ty — b EAE) ORKEE DORE
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(U 8-1> Hello, World!(Java)

public class HelloWorld {
public static void main() {
System.out.println("Hello, World!");
}
}

BIRFEO—D2E LT, 7Y T F ECIZHVTJavaT
LR TEE LI EFEELTCALI EWIEHT
7.

ZIZIh6DHNES > ERBELTEL &, £913
Java® YV 7 b BFBREE L JavadD sS4 b+ - T — FiZDW
THEIL T, JavaRBBZDEDTH 3 [Javaliifi~
ol iZonTEELEY, ZLT, BEFEOHRET
Java7’ @5 LAEBFEL T TEZNA b« T — F %@
WLUTHWT3Y 7 r&2EMHELET. Z0O LT, AKI-
80D /=¥ DJava/SA b - T—=F A8V Y FTTI 4
L—Y g VT BEEE, JavassA b - 32— F % AKI-80
DCY—Z - 7TulsLERTIRTEEBIEL
T, BAEHIC [Java TAKI80 7T 5 4% 1ES | v
SHEIZF Yy LYY LET.

FZJavaZ D DHBENTWBEHRPTO T Fua—F
TR 5, BEICEAKAKIS)Y 7 b+ & Java THEIT 3
KELWI LIRS BWERBRLEDTT A, [/
—F25 V7 bETELBRFIZANS] LS5 EKEFED
HREOZEA > T, EHICHEHESTHWEEL LS.

Java V7 MODRIFEE
www B7 T MDRRFE

ZZF AR RTZX /2Java T A, Zh Tk
EERIIZEALEDEDD, TS FED T
ABELLED. HAFOLSWBECT UL T vHRYNIC
FSAFTBEYYTLERUEL, UXb8-1Df6ITIE
[Hello, World!] LFERLTC< hBJavaT T J A
ERLTOET,

INERMUESEHECTOT T LMBYRB8-2TT A,

(®8-1) JavaRX#¥r R7OY -

Java
= DA S Java

Java’ — A BA pa—F

Java ‘_‘test.class [91)]
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4

Hello World
e 5]

test. java (ClassZ7 7 1)

test. class

- PILw k&
EELZO

18704

Java
-main () 2%

(a) Javadf > 27U 2 DigE

rsv25n SIPEGIAL &7

RAVIREDTI=wY CSHECIE, EHIEBDTIERAIC, ZTOERIIBHDED
N7 RURTSHD [RA25] ZRIBIDEVSIYIT v OEFEDRTURL.

%8% Javan'oAKI-80 (Hiiw)

(UZ ~8-2) Hello, World!/(CE#8)

static void main()
; printf("Hello, World!");

WA ZWRLTAB L, FLAEELL AN D
MO FEF. ENE LT, JavaTidmain () DFMANS,
EHilclassE WS M AR B B Z LT, /4, UR
F8-2DCT UL T ADZRNIEHIZHR®D 5 =DIC
LT, URAR8-1DJavaT u s 5 4 ¢ld, [class
HelloWorld {}] &N Twn3=®iz, 2DV
— 2 - Fas 7 LADHFTIE[HelloWorld. javal THE
ERICAD EY. B LADOKANIZY xF—235L, =
TF—bLoTaAVISA IR L £9,

/2, TOZFTIAVISANICERII L5 & T34
b I—FDT7 74 0%%[HelloWorld.class]»
SRDELRETIZY F— & L7=BAICE, EITFOEIZJava
AVETYVENPLLT —NHTEITINETA. Java
DEF VT4 NZ I TOE T,

LZAT, ZZTFTWRJava7’ u 5 46L0ELKKD
IZLTEE LD, EiE [JavaTda s I 4] 123k
 2TEIHDEZRER B D 9. —HI3HERDBASIC A ¥
BTNV EADES3ETusrS5IVIEELELTERDT
TNVr—vavaEfE3dD0THD, bH5—FHiE [77
Ly b EEEN S WWW ok — LNXN— FTEIET 3
s T LTY,

YR b8-1DHBNIEED 7 7)) r —> 3 ¥V OPlED
T, avSi L EnERD[HelloWorld. class]
WS T 74 NEIEEL CTJavad V734 J javac % it
BysL, aVY—LEEDITVEF - T4 VER
AL TSR AW RIS [Hello World!] &
FREINFET.

Zhicx LT, JavaZ7 v v b WS DI,
Netscape Z EDOWWW 75 7 F CHTML 7 7 1 )L %
FR(TIIDVLTWBE XD, Java7 7Ly b
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Java
=

fileT®
URLTHE KWL
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test. java
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file : test.html

| Hello world
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BICHES test. html

(b) 7o YDIGE

103



(UR K8-3) Java7 7L v hDsgik

(UR 8-4> WWW DfcsbDHTML 7 7 A )b

import java.awt.*;
import java.applet.*;
public class test00l1 extends Applet {
public void paint(Graphics context) {
context.drawString ("Hello World !", 100, 50);
}

ERT [#27] LI a~v 2 FhbdE, ZOH
SIS T BT s T AL LTE Y YR — FENTE
TENBENWS JDTT. ZZ Tlidmain () IZFAET
HBEH, ¥V T 4 LOBEEDL S WL DHDEIE
EELEINTOBLH»DOEHEEBHD, JavaT 7Y o —
g v U UAELERD T,

E8-11%, ZD &S w2fEEDJavaT 12" 5 LD
W, AE»ETETORNEZ LD 2D TT.
FTE8-1@) LD [Java7 7V —v 3 v | T,
Javay — 2 - 7’u s 7 AFEETFIEL. javal) ik, @
DTFFAb - LT 4 XTHWELT, ThzJavaa s
4 Jjavac T VIS4 L LE T, T35 =25 T,
Hi[.class] EWSPWIETDIS R « Tl F
I, ThEFETTZ20I1CE, Javat ¥ & 7)) Xjava
2 IR - 774 NEHEL TEHTN VWO T,

R8-1(b)D [Java7 7L w ] DEFAIZRE, SR L
BFIZIFRACHEAEEDET. DFD, V-2 - Fuy
S LWREF[.Java) 2 T F A b - 5 4 X THREL
T, Th#Javaa /34 FjavacTI VIS4 L L T,
5 -, BRIZ[.class]E WS HEEFD
TR TrANEEDET, 2L, 7Ty D
WAIZIEU XA BF8-B3DHIDKSIZ, [extends
Applet] WO ERBMX M- T, ThitJava7 7L
v hEKBILEESLTCVEY. ZDLS5kT7 L
v b FusrssidJaval Y2 TY RIZAEbDELS &
LCHIEMENT, 22V F70rD7 T Y r—v 5
VELTIEFTTEEYA, ZZITURXRN8-4D LD
%, wwwdD 7 DHTML 7 7 4 Ldrh T,
[<applet>]| & [</applet>] & CHEh/=E451C,
[code="test00l.class"] ELTCHELEFT. =
Dk S5 A HTML % Netscape D K D 7T I 9 Hic5 1 3
L, ZOEBOHR Clava7 05 4L LTEFTENS
EVSORT Ty PUNEBET T —2 5 v e
SRR HEDTY.

g5 —2720F, JavaT L vy FOBIEEN L CH =
FLES. URXIFB-5E, EHEDK—LR—-VDRY]
D[index . htmlIZTEWTH B _DDJava T T & F A
D> HD—D[bound.javal T, EEDOFHOEEL 3
RICERAIZIR O (3 728 U OB E WS 2FEEHOE
877 A ND, TRAZRHLDZAY — FCBE LT,
HETBEAMEEZELDEND EDTY. £,
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<title>Java Applet Test</title>
<BODY> .
<H1> [Hello World| &FRRT 5 </H1>

<applet code="test001.class" width=300 height=100 >
</applet>

</BODY>

http://www.kobe-yamate.ac. jp/~naga_sm/
IZHBDTRTWZZL L LT(—EDT= 4 - 5
VT, FEETHMAT 50X MEE), Z O &L
ThEEL XS,

17THE 29THIZ, CEE I v 74 ThNiR
[#include] 1Z& > THIDIAA TV 5 —FEDIRIRT 1
ToUZLBZE+5TY. JavaTid, TP import
XIt&k->T, & Efo&oy - 2% [#K] L
THOALZ A TEEd, [*] EE7ALE - -
FT, .

41TH®D [class moving_gif extends Applet
implements Runnable]| &WS5 34, ZDJava
77V P DEEORBHKMAT ERLTOET.

DFD, ZTDJavaFTuasr s LDV — 2ZIE
[moving gif.javal, I v/S4 L& /=/)Nf b - O
— Fi&[moving_gif.class]ThdZ &, XXV F
TRYDT TV —2 3 VTCESWWWTRS 7T L
vy N THBIZ L, THITEBT=A - a3 VDX
%% L EIT XN 5 [Runnable] 77T 5L TH
BTENEFTEINTHET. 5~10f7HTIENA NS
BEREENRES ENTOE TR, JavaBlEO L%
EiCid, CITR»EDEADLENTEEZEL &
.

ETC, URARB-5%H x oLtk LTHED THS
L, Zhid k&< [class moving gif{}] &5
252 LT bh=Tusrssc, ZOHIZCE
ETWAREKD XS &, [init ()], [start ()],
[paint ()] ZED [AV vy K] BIATNHS Z LH
bRV EY. £, 22V FT7OYDOT Y=g
VTIRAWDT, mainQlidd D £8A. JavaT Ly
M, WWW 7 IoHicgyra—Faht 3L,
& LHRMICEER S h cnhiE$init () 270,
RiZstart () ZITV, TIIPRFOR—=-IIZT %
VI EEETT Ly P EFIET S LEEBNIC
stop () &ITS, .. HKELREFSTNWEHEDTY. ZL
TRunnableffE X727 7L v b T, run()®
paint () ZETLBT B LS ICRESTHET, Th
W, TZA—L g VORSHAZBHICEEL T30
<7,

init () TIT> TWBHHHFREIE, imagel » 5
image8 X TOZEHKIC, #5E & h/=8FHED [gif]EX
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(UR K85 EEDR—LN—IDRD

Java70OJ5 L

[bound.java]

rs25m SIPECIAL 15T

8% Javah5AK-BON (BIE)

import java.awt.*;
import java.applet.*;

public class moving_gif extends Applet implements Runnable {
int x, XX, YYi

d_y=1, d_xx=-1, d_yy=

int speed=4, speedd=2;

private Thread flow; :
boolean done, pause;

public void init() {

imagel = getImage(getDocumentBase(), "image/sl.gif");
image2 = getImage(getDocumentBase(), "image/s2.gif");
image3 = getImage (getDocumentBase(), "image/s3.gif");
imaged4 = getImage(getDocumentBase(), "image/s4.gif");
image5 = getImage(getDocumentBase(), "image/s5.gif");
image6 = getImage(getDocumentBase(), "image/s6.gif");
image7 = getImage(getDocumentBase(), "image/s7.gif");
image8 = getImage(getDocumentBase(), "image/s8.gif");

setBackground (Color.black) ;
}

public void start() {
done = false;
pause = false;
x =0; y=0; xx = 500; yy = 200;
flow = new Thread(this);
flow.start();

)

public void run() {
try (
while (!done) {
Thread.sleep(200);
if (!pause) repaint();
}
}
catch (Exception e)({};
}

public void paint(Graphics g) {
Dimension d = size();

else if(d_:
else if(d_:
else if(d_x==-1 && d_y:
if (d_xx==1 && d_yy==1) g.drawImage(image5, xx, yy, 40, 40,
else i
else i
else -1) g.drawImage (image8, xx, yy.
x += d_x * (3+speed); y += d_y * (3+speed);
xx += d_xx * (3+speedd); yy += d_yy * (3+speedd);
Pf( (xx>x-40) && (xx<x+50) && (yy>y-40) && (yy<y+50) ){
if (yy<y-25){

else if (xx<x-25){
if(d_xx==1) d_xx=-1;

else if (xx>x+35)({
1f(d_xx==-1) d_xx=1;
if(d_x==1) d_x=-1
}
else if(yy>y+35)(
if(d_yy==-1) d_yy=1;
if(d_y==1) d_y=-1;
}
}
if(x<0) d_x = 1;
if (y<0) dy = 1;
if (x>d.width-50) d_x =
if (y>d.height-50) d_y = -1;
if(xx<0) d_xx = 1;
if(yy<0) dyy = 1;
if (xx>d.width-40) d_xx = -1;
if (yy>d.height-40) d_yy =

public boolean mouseDown(java.awt.Event evt, int x, int y)
pause = !pause;
if (pause == true){
speed = (speed+2)%7;
speedd = (speedd+l)%6;
}
return(true);

}

public void stop() {
done = true;
flow.stop() ;

Image imagel,image2,image3,imaged, image5, image6,image?, image8;

if(d_x==1 && d_y==1) g.drawImage(imagel, x, y, 50, 50, this);

) g.drawImage(image2, x, y, 50, 50, this);

-1) g.drawImage(image3, x, y, 50, 50, this);

1) g.drawImage(imaged4, x, y, 50, 50, this);
this);

1) g.drawImage (image6, xx, yy, 40, 40, this);
1) g.drawImage (image7, xx, yy, 40, 40, this);
40, 40, this);

{

A~ O—R JavaS@ECTENNcdavaV—R - JOJS L% JavadVI( 5T
ZRUTCTERATITO N - D-ROTE. IYUPOSITREFLEL.
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(URK8-6> 7
Ty hEFUH
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{0,1,0,0,0},
t (0,1,1,1,0),
(0,0,0,1,.0),
{1,0,0,0:1),
{21+0,:0,;0:1} ;
{0,1,0,0,0},
{1,0,0,0,1},

{1,0,0,0,1},

)i

}

}

int j=0, color_sel=1l, xx=70, yy=25, sz=10, st=12,

Image i[] = new Image[15];

private Thread flow;

int m[10)0]
¢ (0,1,1,1,0}, {1,0,0,0,1}, {1,0,0,0,1),
{ {o0,0,1,0,0), {0,1,1,0,0}, {0,0,1,0,0),

import java.awt.*;
import java.applet.*;
import java.util.*;
import java.net.*;

public class sample sample Applet implements Runnable {

mode=1;

= {
(1,0,0,0,1), {1,0,0,0,1),
(0,0,1,0,0}, {0,0,1,0,0},

{1,0,0,0,1), (0,1,1,1,0} }, // 0
{0,0,1,0,0}, {0,1,1,1,0} }, // 1

¢ (0,1,1,1,0}, {1,0,0,0,1}, {1,0,0,0,1}, {0,0,0,1,0}, {0,0,1,0,0},
1,1,31,1,1}y 3}, /7 2
{1,0,0,0,1}, {0,0,0,0,1), {0,0,1,1,0}, {0,0,0,0,1), {1,0,0,0,1}, {0,1,1,1,0} )}, // 3

¢ {o0,0,0,1,0}, (0,0,1,1,0}, {0,1,0,1,0}, {1,0,0,1,0}, {1,1,1,1,1},
{0,0,0,1,0} '}, // 4

¢ {1,1,1,1,1}, {(1,0,0,0,0), {1,0,0,0,0}, {(1,1,1,1,0}, {0,0,0,0,1},
{0,1,1,1,0} 1}, // 5

¢ (0,1,1,1,0}, (1,0,0,0,1}, (1,0,0,0,0}, {2,1,1,1,0}, {(1,0,0,0,1},
{0,1,1,1,0} 1}, // 6

{ ,1,1,1,1}, (1,0,0,0,1}, {0,0,0,0,1}, {0,0,0,1,0}, (0,0,1,0,0},
{1,0,0,0,0} '}, // 7

¢t (o,1,1,1,0}, (1,0,0,0,1}, {(1,0,0,0,1}, {0,1,1,1,0), {(1,0,0,0,1},
{0,1,1,1,0} )}, // 8

¢ (o0,1,1,1,0}, {1,0,0,0,1}, {1,0,0,0,1}, {0,1,1,1,1}, {0,0,0,0,1},
{0,1,1,1,0} 1}, // 9

public void init(){
URL docBase = getDocumentBase() ;
for (int n=1;n<=14;n++) {
i[n) = getImage( docBase, "java/gif/b"+n+".gif");

}
setBackground (Color.black) ;

public void start(){

flow = new Thread(this);
flow.start();

public void run() {

try {
while (true) {
flow.sleep(1000) ;
repaint () ;

}

catch (Exception e){ j++; };
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public void stop() {
flow.stop();
}

public void paint(Graphics g) (
Dimension dd = size();
g.clearRect (0, 0, dd.width, dd.height);

Date d = new Date();

int ul = d.getHours();
int u2 = d.getMinutes();
int u3 = d.getSeconds();

clock_disp(g,ul,u2,u3);
)

rsv256 SIPEGIAL 15T

if (datt ==9){
color_sel++;
if (color_sel>14) color_sel=1;

}
if (Math.random() > 0.93) mode=1;
else mode=0;

i

int addx, int addy){
addy + (int) ((double)st * 1.5));

void char_dot (Graphics g,
dot_draw (g, addx,

dot_draw(g, addx, addy + (int) ((double)st * 4.5));
1}
void dot_draw(Graphics g, int adx, int ady)(
int color_res;
if (mode == 0)(
color_res = color_sel;
}
else(
color_res = 1 + ((int) (Math.random() * 999
}
g.drawImage(i[color_res], adx, ady, sz, sz, this);
)}
void char_disp (Graphics g, int addx, int addy, int dat)({
for( int i=0; i<5; i++)({
for (int j=0; 3j<7; j++)(
if( m{dat) [F) (1] ==1 )(

dot_draw(g, addx + st * i,
}

void clock_disp(Graphics g, int ul, int u2, int u3){

int addx, addy, dat, datt, color_buf=1;
addy = yyi
if (mode != 0){

color_buf = color_sel;

sz += 3; st += 2; xx -= 40; yy -= 5;
}
addx = xx + st * 28; dat = u3 / 10; char_disp(g,addx,addy,dat) ;
addx = + st * 34; datt = u3 % 10; char_disp(g,addx,addy,datt) ;
addx + st * 14; dat = u2 / 10; char_disp(g,addx,addy,dat);
addx + st * 20; dat = u2 % 10; char_disp(g,addx,addy,dat);
addx = xx; dat = ul / 10; char_disp(g,addx,addy,dat);
addx xx + st * 6; dat = ul % 10; char_disp(g,addx,addy,dat);
addx = xx + st * 12; char_dot(g,addx,addy) ;
addx = xx + st * 26; char_dot(g,addx,addy);
if (mode != 0){

color_sel = color_buf;

sz -= 3; st -= 2; xx += 40; yy += 5;

.0)) % 14;

addy + st * j);
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#include <stdio.h>’
#include <stdlib.h>

FILE *fp;
int ni[3000];

unsigned char m[1000000], n[3000][256];

void byte_code_printf( long address, long length.)({

int k, 1, pl, p2, p3, mm,
long pp, p4, P5;
pp = address;

pl = m[pp+1]+256*m(pp]l; pp

ml, m2, m3, md;

2;

p2 = m(pp+1]+256*m[pp]; pp += 2;

printf(". , max_stack = %d

, max_locals = %d , ", pl, p2 );

p4 = m[pp+3]1+256* (m[pp+2]+256* (m[pp+1]+256*m[pp])); pp += 4;
printf ("code_length = %d\n", pd);

k = 0;
while( k < pd ){

printf ("¥n¥t¥t¥e¥ts06x¥t", k );

mm = m(pp++];

switch (mm) {

default

case 16:

case 17:

case 18:

case 19:

case 20:

case 1:
case 2:

case 3:

case 9:

case 11:

case 14:

case 21:

case 26:

case 22:

case 30:

case 23:

case 34:

case 24:

case 38:

case 25:

case 42:

case 54:

case 59:

case 55:

case 63:

printf("?? %02X ??¥t¥t(..... not defined .....)", mm);
break;
ml = m[pp++];
printf ("bipush¥t%02X¥t (Push one-byte signed integer)", ml);
k += 1; break;
ml = m[pp++]; m2 = m[pp++];
printf ("sipush¥t%04X¥t (Push two-byte signed integer)", 256*ml+m2);
k += 2; break;
ml = m[pp++];
printf("1dc1¥t%02X¥t (Push item from constant pool)", ml);
k += 1; break;
ml = m[pp++]; m2 = m[pp++];
printf("1dc2¥t$04X¥t (Push item from constant pool)", 256*ml+m2);
k += 2; break;
ml = m{pp++]; m2 = m[pp++];
printf ("1dc2w¥t%04X¥t (Push long or double from constant pool)", 256*ml+m2);
k += 2; break;
printf ("aconst_null¥t¥t (Push null object reference)");
break;
printf("iconst_ml¥t¥t (Push integer constant -1)");
break;
case 4: case 5: case 6: case 7: case 8:
printf ("iconst_%d¥t¥t (Push integer constant)", mm-3);
break;
case 10:
printf ("lconst_%d¥t¥t (Push long integer constant)", mm-9);
break;
case 12: case 13:
printf ("fconst_%d¥t¥t (Push single float)", mm-11);
break;
case 15:
printf ("dconst_%d¥t¥t (Push double float)", mm-14);
break;
ml = m[pp++]; :
printf("iload¥t%02X¥t (Load integer from local variable)", ml);
k += 1; break;
case 27: case 28: case 29:
printf("iload_%d¥t¥t (Load integer from local variable)", mm-26);
break;
ml = m[pp++];
printf ("1load¥t%02X¥t (Load long integer from local variable)", ml);
k += 1; break;
case 31: case 32: case 33:
printf("lload_%d¥t¥t (Load long integer from local variable)", mm-30);
break;
ml = m[pp++];
printf ("fload¥t%02xX¥t (Load single float from local variable)", ml);
k += 1; break;
case 35: case 36: case 37:
printf ("fload_%d¥t¥t (Load single float from local variable)", mm-34);
break;
ml = m[pp++];
printf("dload¥t%02X¥t (Load double float from local variable)", ml);
k +=1; break;
case 39: case 40: case 41:
printf("dload_%d¥t¥t (Load double float from local variable)", mm-38);
break;
ml = m(pp++];
printf("aload¥t%02X¥t (Load object reference from local variable)", ml);
k += 1; break;
case 43: case 44: case 45:
printf("aload_%d¥t¥t (Load object reference from local variable)", mm-42);
break;
ml = m[pp++];
printf ("istore¥t%02X¥t (Store integer into local variable)", ml);
k += 1; break;
case 60: case 61: case 62:
printf ("istore_%d¥t¥t (Store integer into local variable)", mm-59);
break;
ml = m[pp++];
printf ("lstore¥t%02X¥t (Store long integer into local variable)", ml);
k += 1; break;
case 64: case 65: case 66:
printf("lstore_%d¥t¥t (Store long integer into local variable)", mm-63);
break;
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case 56: ml = m{pp++];

printf ("fstore¥t302X¥t (Store float into local variable)", ml);
k += 1; break;

case 67: case 68: case 69: case 70:
printf("fstore_%$d¥t¥t (Store float into local variable)", mm-67);
break;

case 57: ml = m[pp++];
printf ("dstore¥t302Xx¥t (Store double float into local variable)", mil);
k += 1; break;

case 71: case 72: case 73: case 74:
printf ("dstore_$d¥t¥t (Store double float into local variable)®, mm-71);
break; L

case 58: ml = m[pp++];
printf ("astore¥t$02X¥t (Store object reference into local variable)", ml);
k += 1; break;

case 75: case 76: case 77: case 78:
printf("astore_%d¥t¥t (Store object reference into local variable)", mm-75);
break;

case 132: ml = m[pp++]; m2 = m[pp++];
printf("iinc¥t%$02X $02X¥t (Increment local variable by constant)", ml, m2);
k += 2; break;

case 196: ml = m[pp++];
printf ("wide¥t%02X¥t (Wider index for accessing local variables in load, store and increment)", ml);
k += 1; break;

case 188: ml = m[pp++];
printf ("newarray¥t$02Xx¥t (Allocate new array) : ", ml);
k +=1;
switch(ml) {
case 4:printf("array type = T_BOOLEAN"); break;
case 5: printf("array type = T_CHAR"); break;
case 6:printf("array T_FLOAT") ; break;
case 7:printf("array T_DOUBLE") ; break;
case 8: printf("array type = T_BYTE"); break;
case 9: printf("array type = T_SHORT"); break;
case 10: printf("array type = T_INT"); break;
case 11: printf("array type = T_LONG"); break;
}
break;
case 189: ml = m(pp++]; m2 = m[pp++];

printf ("anewarray¥t%04X¥t (Allocate new array of references to objects)", 256*ml+m2);
k += 2; break;
case 197: ml = m[pp++]; m2 = m(pp++]); M3 = m(pp++];
printf ("multianewarray¥t%04X %02X\t(Allocate new multi-dimensional array)", 256*ml+m2, m3);
k += 3; break;

case 190: printf ("arraylength¥t¥t (Get length of array)");
break;

case 46: printf ("iaload¥t¥t (Load integer from array)");
break;

case 47: printf ("laload¥t¥t (Load long integer from array)");
break;

case 48: printf ("faload¥t¥t (Load single float from array)");
break;

case 49: printf ("daload¥t¥t (Load double float from array)");
break;

case 50: printf ("aaload¥t¥t (Load object reference from array)");
break;

case 51: printf ("baload¥t¥t (Load signed byte from array)");
break;

case 52: printf ("caload¥t¥t (Load character from array)");
break;

case 53: printf ("saload¥t¥t (Load short from array)");
break;

case 79: printf("iastore¥t¥t (Store into integer array)");
break;

case 80: printf ("lastore¥t¥t (Store into long integer array)");
break;

case 81: printf ("fastore¥t¥t (Store into single float array)");
break;

case 82: printf ("dastore¥t¥t (Store into double float array)");
break;

case 83: printf ("aastore¥t¥t (Store into object reference array)");
break;

case 84: printf ("bastore¥t¥t (Store into signed byte array)");
break;

case 85: printf ("castore¥t¥t (Store into character array)");
break;

case 86: printf ("sastore¥t¥t (Store into short array)");
break;

case 0: printf ("nop¥t¥t (Do nothing)");
break;

case 87: printf ("pop¥t¥t (Pop top stack word)");
break;

case 88: printf ("pop2¥t¥t (Pop top two stack words)");
break;

case 89: printf ("dup¥t¥t (Duplicate top stack word)");
break;

. case 92: printf ("dup2¥t¥t (Duplicate top two stack words)");

break;

case 90: printf ("dup_x1¥t¥t (Duplicate top stack word and put two down)");
break;

case 93: printf ("dup2_x1¥t¥t (Duplicate top two stack words and put two down)");
break;

case 91: printf ("dup_x2¥t¥t (Duplicate top stack word and put three down)");
break;

case 94: printf ("dup2_x2¥t¥t (Duplicate top two stack words and put three down)");
break;
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case 95: printf ("swap¥t¥t (Swap top two stack words)");
break;

case 96: printf ("iadd¥t¥t (Integer add)");
break;

case 97: printf ("ladd¥t¥t (Long integer add)");
break;

case 98: printf ("fadd¥t¥t (Single floats add)");
break;

case 99: printf ("dadd¥t¥t (Double floats add)");
break;

case 100: printf ("isub¥t¥t (Integer subtract)");
break;

case 101: printf ("lsub¥t¥t (Long integer subtract)");
break;

case 102: printf ("fsub¥t¥t (Single float subtract)");
break;

case 103: printf ("dsub¥t¥t (Double float subtract)");
break;

case 104: printf ("imul¥t¥t (Integer multiply)");
break;

case 105: printf ("imul¥t¥t (Long integer multiply)");
break;

case 106: printf (" fmul¥t¥t (Single float multiply)");
break;

case 107: printf ("dmul¥t¥t (Double float multiply)");
break;

case 108: printf ("idiv¥t¥t (Integer divide)");
break;

case 109: printf ("1div¥t¥t (Long integer divide)");
break;

case 110: printf ("fdiv¥t¥t(Single float divide)");
break;

case 111: printf ("ddiv¥t¥t (Double float divide)");
break;

case 112: printf ("irem¥t¥t (Integer remainder)");
break;

case 113: printf ("lrem¥t¥t (Long integer remainder)");
break;

case 114: printf ("frem¥t¥t (Single float remainder)");
break;

case 115: printf ("drem¥t¥t (Double float remainder)");
break;

case 116: printf ("ineg¥t¥t (Integer negate)");
break;

case 117: printf ("lneg¥t¥t (Long integer negate)");
break;

case 118: printf (" fneg¥t¥t (Single float negate)");
break;

case 119: printf ("dneg¥t¥t (Double float negate)");
break;

case 120: printf ("ishl¥t¥t (Integer shift left)");
break;

case 122: printf ("ishr¥t¥t (Integer arithmetic shift right)");
break;

case 124: printf("iushr¥t¥t (Integer logical shift right)");
break;

case 121: printf ("1shl¥t¥t (Long integer shift left)"):
break;

case 123: printf ("lshr¥t¥t (Long integer arithmetic shift right)");
break;

case 125: printf ("lushr¥t¥t (Long integer logical shift right)");
break;

case 126: printf("iand¥t¥t (Integer boolean AND)");
break;

case 127: printf ("land¥t¥t (Long integer boolean AND)");
break;

case 128: printf ("ior¥t¥t (Integer boolean OR)");
break;

case 129: printf ("lor¥t¥t (Long integer boolean OR)");
break;

case 130: printf ("ixor¥t¥t (Integer boolean XOR)");
break;

case 131: printf ("lxor¥t¥t (Long integer boolean XOR)");
break;

case 133: printf ("i21¥t¥t (Integer to long integer conversion)");
break;

case 134: printf ("i2£¥t¥t (Integer to single float)");
break;

case 135: printf ("i2d¥t¥t (Integer to double float)");
break;

case 136: printf ("12i¥t¥t (Long integer to integer)");
break;

case 137: printf ("12f¥t¥t (Long integer to single float)");
break;

case 138: printf ("12d¥t¥t (Long integer t
break;

case 139: printf ("£2i¥t¥t (Single float t
break;

case 140: printf ("£21¥t¥t (Single float t
break;

case 141: printf ("£2d¥t¥t (Single float t
break;

case 142: printf("d2i¥t¥t (Double float t
break;

case 143: printf("d21¥t¥t (Double float to long integer)");
break;

double float)");

o

integer)");

<]

long integer)");

o

double float)");

<]

o

integer)");
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case
case
case
case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case
case
case
case
case

case

case

case

case

case

case

case

case

case
case
case
case

case

144:

145:

146:

147:

153

198:

155%

158:

154:

1995

1574

156:

1593

160:

161:

163:

164:

162:

148:

149:

150:

151

152:

165:

166:

167:

200:

168:

201:

169:

209:

172:

173%

174:

175:

176:

printf ("d2f¥t¥t (Double float to single float)");

break;

printf ("int2byte¥t¥t (Integer to signed byte)");
break;

printf ("int2char¥t¥t (Integer to char)");
break;

printf ("int2short¥t¥t (Integer to short)");
break;

ml = m[pp++]; m2 = m[pp++];
printf ("ifeq¥t%04X¥t (Branch if equal to 0)", 256*ml+m2);
k += 2; break;
ml = m[pp++]; m2 = m[pp++];
printf ("ifnull¥t%04X¥t (Branch if null)", 256*ml+m2);
k += 2; break;
ml = m{pp++]; m2 = m[pp++];
printf ("if1t¥t%04X¥t (Branch if less than 0)", 256*ml+m2);
k += 2; break;
ml = m[pp++]; m2 = m[pp++];
printf ("ifle¥t%04X¥t (Branch if less than or equal to 0)", 256*ml+m2);
k += 2; break;
ml = m[pp++]; m2 = m[pp++];
printf ("ifne¥t304X¥t (Branch if not equal to 0)", 256*ml+m2);
k += 2; break;
ml = m[pp++]; m2 = m[pp++];
printf ("ifnonnull¥t%04X¥t (Branch if not null)", 256*ml+m2);
k += 2; break;
ml = m(pp++]; m2 = m[pp++];
printf ("ifgt¥t%04X¥t (Branch if greater than 0)", 256*ml+m2);
k += 2; break;
ml = m(pp++]; m2 = m[pp++];
printf ("ifge¥t%04X¥t (Branch if greater than or equal to 0)", 256*ml+m2);
k += 2; break;
ml = m[pp++]; m2 = m[pp++];
printf ("if_ icmpeq¥t$04X¥t (Branch if integers equal)", 256*ml+m2);
k += 2; break;
ml = m(pp++]; m2 = m(pp++];
printf("if_icmpne¥t%04X¥t (Branch if integers not equal)", 256*ml+m2);
k += 2; break;
ml = m[pp++]; m2 = m(pp++];
printf ("if_icmplt¥t%04X¥t (Branch if integer less than)", 256*ml+m2);
k += 2; break;
ml = m[pp++]; m2 = m{pp++];
printf("if icmpgt¥t$04X¥t (Branch if integer greater than)", 256*ml+m2);
k += 2; break;
ml = m(pp++]; m2 = m[pp++];
printf ("if_icmple¥t%04X¥t (Branch if integer less than or equal to)", 256*ml+m2);
k += 2; break;
ml = m(pp++]; m2 = m{pp++];
printf ("if_icmpge¥t%04X¥t (Branch if integer greater than or equal to)", 256*ml+m2);
k += 2; break; :
printf ("lcmp¥t¥t (Long integer compare)");

break;

printf ("fcmpl¥t¥t (Single float compare (-1 on NaN))*);
break;

printf (" fcmpg¥t¥t (Single float compare (1 on NaN))");
break;

printf ("dcmpl¥t¥t (Double float compare (-1 on NaN))");
break;

printf ("dcmpg¥t¥t (Double float compare (1 on NaN))");
break;

ml = m{pp++]; m2 = mlpp++];
printf ("if_acmpeq¥t$%04X¥t (Branch if object references are equal)", 256*ml+m2);
k += 2; break;
ml = m{pp++]; m2 = m[pp++];
printf ("if_acmpne¥t$04X¥t ()Branch if object references not equal", 256*ml+m2);
k += 2;
ml = m[pp++]; m2 = m[pp++];
printf ("goto¥t%$04X¥t (Branch) ", 256*ml+m2);
k += 2; break;
ml = m(pp++]; m2 = m[pp++];
m3 = m[pp++]; m4 = m[pp++];
printf ("goto_w¥t%04X %04X¥t (Branch always (wide index))", 256*ml+m2, 256*m3+m4);
k += 2; break;
ml = m[pp++]; m2 = mlpp++];
printf ("jsr¥t%04X¥t (Jump subroutine)”, 256*ml+m2);
k += 2; break;
ml = m[pp++]; m2 = m[pp++);
m3 = m[pp++]; m4 = m[pp++];
printf ("jsr_w¥t$04X %04X¥t (Jump subroutine (wide index))", 256*ml+m2, 256*m3+md);
k += 2; break;
ml = m[pp++];
printf ("ret¥t%02X¥t (Return from subroutine)", ml);
k += 1; break;
ml = m[pp++]; m2 = m[pp++];
printf ("ret_w¥t$04X¥t (Return from subroutine (wide index))", 256*ml+m2);
k += 2; break;
printf ("ireturn¥t¥t (Return integer from function)");

break;

printf ("lreturn¥t¥t (Return long integer from function)");
break;

printf ("freturn¥t¥t (Return single float from function)");
break;

printf ("dreturn¥t¥t (Return double float from function)");
break;

printf ("areturn¥t¥t (Return object reference from function)");
break;
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}

}

k++;

case 177: : printf ("return¥t¥t (Return (void) from procedure)");
break; -

case 202: printf ("breakpoint¥t¥t (Stop and pass control to breakpoint handler)");
break; .

case 170: printf ("tableswitch¥t¥t (Access jump table by index and jump)");
Printf ("¥n¥tYCYE¥EY LY ssrsastahkarkansanaarsn)
break;

case 171: printf ("lookupswitch¥t¥t (Access jump table by key match and jump)");
Printf ("¥n¥t¥tYrYtYeyessssarsaneaakaxaansarsn)
break;

case 181: ml = m([pp++]; m2 = m(pp++];

printf ("putfield¥t%04X¥t (Set field in object)", 256*ml+m2);
k += 2; break;
case 180: ml = m[pp++]; m2 = m[pp++];
printf ("getfield¥t304x¥t (Fetch field from object)", 256*ml+m2);
k += 2; break;
case 179: ml = m(pp++]; m2 = m(pp++];
printf ("putstatic¥t%04x¥t (Set static field in class)", 256*ml+m2);
k += 2; break;
case 178: ml = m[pp++]; m2 = m[pp++];
printf ("getstatic¥t$04X¥t (Get static field from class)", 256*ml+m2);
k += 2; break;
case 182: ml = m[pp++]; m2 = m[pp++];
printf ("invokevirtual¥t%$04X¥t (Invoke instance method)", 256*ml+m2);
k += 2; break;
case 183: ml = m[pp++]; m2 = m[pp++];
printf ("invokenonvirt¥t%04X¥t (Invoke instance method, dispatching based on compile-time type)",256*ml+m2);
k += 2; break;
case 184: ml = m[pp++]; m2 = m[pp++];
printf ("invokestatic¥t$04X¥t (Invoke a class (static) method)", 256*ml+m2);
k += 2; break;
case 185: ml = m[pp++]; m2 = m[pp++];
m3 = m[pp++]; m4 = m[pp++];
printf ("invokeinterf¥t$04X %02X %02X¥t (Invoke interface method)", 256*ml+m2, m3, m4);
k += 2; break;
case 191: printf ("athrow¥t¥t (Throw exception or error)");
break;
case 187: ml = m(pp++]; m2 = m[pp++];
printf ("new¥t%04X¥t (Create new object)", 256*ml+m2);
k += 2; break;
case 192: ml = m(pp++]; m2 = m[pp++];
printf ("checkcast¥t%04X¥t (Make sure object is of given type)", 256*ml+m2);
k += 2; break;
case 193: ml = m[pp++]; m2 = m[pp++];
printf ("instanceof¥t%04X¥t (Determine if an object is of given type)", 256*ml+m2);
k += 2; break;
case 194: printf ("monitorenter¥t¥t (Enter monitored region of code)");
break;
case 195: printf ("monitorexit¥t¥t (Exit monitored region of code)");
break;

pl = m[pp+1]1+256*m[ppl; pp += 2;
printf ("¥n¥n¥t¥t¥texception_table_length = %d", pl );

if( p1

}

=0 )¢(

printf ("¥n");
for (k=0;k<pl;k++) {

}

p2 = m(pp+1]+256*m[ppl; pp += 2;

printf ("¥n¥c¥t¥t¥t$08X start_pc = %d , ", pp, P2 );
P2 = m(pp+1]+256*m[pp]; pp +=
printf("end_pc = %d , ", p2 );
P2 = m[pp+1]+256*m(pp]l; pp += 2;

printf("handler pc = %4 , ", p2 );

P2 = m[pp+1]+256*m[ppl; pp += 2;

if( p2 != 0 ) printf("catch_type = %s", n[ni[p2]] );
else printf("catch_type = all exceptions");

pl = m(pp+1]+256*m[ppl; pp += 2;
printf ("¥n¥n¥t¥t¥tattributes_count = %d", pl );

if( p1

1= 0 )¢(

printf ("¥n");
for (k=0;k<pl;k++) {

p2 = m[pp+1]+256*m([ppl; pp += 2;
printf ("¥n¥c¥t¥t¥t%08X type = %s , ", pp, n(p2) );
p4 = m[pp+3]+256* (m[pp+2]+256* (m[pp+1]+256*m[pp])); pp += 4;
printf("attribute_length = %d¥n", p4);
for (1=0;1<pd;1++) {
if((1%20)==0) printf ("¥n¥t¥t¥t¥t¥t");
printf ("$02X ", m[pp++] );
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void access_flag_printf (int para) {
) switch (para) {

case 0x0001: printf ("ACC_PUBLIC") ; break;

case 0x0002: printf ("ACC_PRIVATE"); break;
case 0x0004: printf ("ACC_PROTECTED") ; break;
case 0x0008: printf ("ACC_STATIC") ; break;
case 0x0010: printf ("ACC_FINAL") ; break;
case 0x0020: printf ("ACC_SYNCHRONIZED") ; break;
case 0x0040: printf ("ACC_VOLATILE"); break;
case 0x0080: printf ("ACC_TRANSIENT") ; break;
case 0x0100: printf ("ACC_NATIVE") ; break;
case 0x0200: printf ("ACC_INTERFACE") ; break;
case 0x0400: printf ("ACC_ABSTRACT"); break;
default: " printf("( no flag )"); break;

}

void main(int argc,char **argv)({

int d, i, j, k, ct, p0, pl, p2, p3, address=0;
long pp=0, count=0, p4, p5;

unsigned char ss, st[20],
st[16]=0;

if( argc t= 2 ){ printf("
else if( (fp=fopen( argv(

printf ("¥nTarget Java File Name = %s¥n", argv[l]);
while( (d = fgetc(fp)) >= 0 ){

if( ( address % 16 ) == 0 ){ printf("¥n¥t%08X : ", address); ct = 0; }
ss = d & Oxff; printf("$02X *",ss); m[count++] = ss;

if( ( address % 16 ) == 7 ) printf("- ");

if( ( ss > Ox1f ) && ( ss < 0x7f ) ) st[ct++] = ss;

else stct++] = '.';

if( ( address++ % 16 ) == 15 ) printf(" %s", st);

}
fclose(fp);

printf ("¥n¥nTotal File Length = %d bytes.", count);

p0 = m[pp+3]+256* (m[pp+2]
printf ("¥n¥n¥t%08X Magic

pp += 4;
if( p0 != Oxcafebabe ){ printf("¥n¥n... target file is not Java (;_;) ...¥n¥n"); exit(1l); }
else printf(" --- OK ("_")");

printf ("¥n¥n¥t%08X Versi
pp += 4;

pl = m[pp+1]+256*m[pp]; printf("¥n¥n¥t%08X Constant Pool : total number = %d¥n", pp, Pl ); pp += 2;

for(i=1;i<pl;i++)({

printf ("¥n¥t¥t%08X constant_pool[%d] = ", pp, i);
d0 = m[pp++]; printf("<%X> ",d0);

switch(do) {
case 7:

case 9:

case 10:

case 11:

case 8:

case 3:

case 4:

case 5:

case 6:

case 12:

case 1:

do, 41, 42, 43;

¥n... target file name missing (;_;) ...¥n¥n"); exit(1l); )}
1), "rb" ))==NULL ){ printf("¥n... target file [ %s ] is not found (;_;) ...¥n¥n", argv([1l]); exit(1l); }

+256* (m[pp+1]+256*m[ppl)) ;
Code [CAFEBABE] = %08X", pp, p0 );

on : major version %d , minor version %d", pp, m[pp+3]1+256*m(pp+2], m[pp+1]+256*m(pp] );

p2 = m[pp+1]+256*m(pp]l; pp += 2; ni[i] = p2;
printf ("CONSTANT_Class , name_index = %d", p2);
break;
p2 = m(pp+1]+256*m(ppl; pp += 2;
p3 = m[pp+1]1+256*m[pp]l; pp += 2;
printf ("CONSTANT Fieldref , class_index = %d", p2);
printf(" , name_and_type_index = %d", p3);
break;
p2 = m[pp+1]1+256*m[ppl; pp += 2;
p3 = m[pp+1]+256*m([ppl; pp += 2;
printf ("CONSTANT Methodref , class_index = %4d", p2);
printf(" , name_and_type_index = %d", p3);
break;
p2 = m[pp+1]+256*m[pp]; pp += 2;
p3 = m[pp+1]+256*m[pp]; pp += 2;
printf ("CONSTANT_ InterfaceMethodref , class_index = %d", p2);
printf(" , name_and_type_index = %d", p3);
break;
p2 = m[pp+1]+256*m(pp]; pp += 2; nili] = p2;
printf ("CONSTANT_String , name_index = %d", p2);

break;

p4 = m[pp+3]+256* (m[pp+2]+256* (m[pp+1]+256*m[pp])); pp += 4;
printf ("CONSTANT_Integer , value = %d", p4);
break;

p4 = m(pp+3]+256* (m[pp+2]+256* (m[pp+1]+256*m[pp])); pPp += 4;
printf ("CONSTANT_Float , value = %d", p4);
break;

p4 = m[pp+3)+256* (m[pp+2]+256* (m[pp+1]+256*m([pp]l)); pp += 4;
P5 = m[pp+3]+256* (m[pp+2]+256* (m[pp+1]+256*m(pp])); pp += 4;
printf ("CONSTANT_Float , high = %d , low = %d", pd, pP5); i++;

break;

pd = m(pp+3]+256* (m[pp+2]+256* (m(pp+1]+256*m[pp])); pp += 4;
p5 = m[pp+3]1+256* (m[pp+2]+256* (m[pp+1]+256*m[ppl)); pp += 4;
printf ("CONSTANT Double , high = %d , low = %d", p4, p5); i++;
break;

p2 = m[pp+1]+256*m[pp]l; pp += 2;
p3 = m[pp+1]+256*m(ppl; pp += 2;
printf ("CONSTANT_NameAndType , name_index = %d", p2); ni[i] = p2;
printf(" , signature_index = %d", p3);
break;
case 2:
p2 = m[pp+1]+256*m[ppl; pp += 2;
if (d0==1) printf ("CONSTANT_Utf8 , ");
else printf ("CONSTANT Unicode , ");
k = 0;
for (j=0;3<p2;j++) {
dl = m(pp++];
if ((d1&0x80)==0) n[i] [k++] = d1;
else{

r925a5 SPECIAL HT
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d2 = m[pp++];
if ((d1&0xe0)==0xc0) (
n(i] (k++] = (64*(d1&0x1f)+(d2&0x3f))/256;

nli] [k++] = (64*(d1&0x1f)+(d2&0x3f))%256; -
}
else(
d3 = m(pp++];
n[i] (k++]) = (256*16* (d1&0x0f)+64* (A2&0x3f) +(d3&0x3£f)) /256;
nfi] (k++) = (256*16*(d1&0x0f)+64* (d2&0x3f)+(d3&0x3f))%256;
}
}
}
n[i] (k] = 0; printf("Data = %s",n[i]);
break;
default: printf ("¥nFormat Error !!!¥n");
break;
¥
¥
pl = m[pp+1]+256*m[pp]; pp += 2; printf ("¥n¥n¥t3%08X Access Flag = %04X --- ", pp-2, pl );

access_flag_printf( pl );
pl = m[pp+1]1+256*m(ppl; pp += 2; printf ("¥n¥n¥t%08X This Class = %s", pp-2, n[ni(pl]] );
pl = m[pp+1]+256*m(pp]; pp += 2; printf("¥n¥n¥t%08X Super Class = %s", pp-2, n[ni[pl]] );
pl = m[pp+1]+256*m[pp]l; pp + ; printf ("¥n¥n¥t%08X Interface Count = %d", pp-2, pl );
if( pl =0 ){
printf("¥n");
for (i=0;i<pl;i++)(
p2 = mpp+1]4256*m(pp]; pp += 2;
printf ("¥n¥t¥t308X interface[%d] : Name = %s", pp-2, i, n[ni(p2]] );

n
S

}
i
pl = m[pp+1]1+256*m[pp]; pp += 2; printf ("¥n¥n¥t%08X Fields Count = %d¥n", pp-2, pl );
for (i=0;i<pl;i++)(
printf ("¥n¥t¥t%$08X field(%d] : ", pp, i);
p2 = m(pp+1]1+256*m(ppl; pp += 2; access_flag printf( p2 );
p2 = m[pp+1]+256*m(pp]l; pp += 2; printf(" , Name = %s", n[p2] );
p2 m(pp+1]+256*m(pp]l; pp += 2; printf(" , Signature = %s", n[p2] );
p2 = m[pp+1]1+256*m(pp]; pp += 2; printf(" , Attribute = %d", p2 );
if( p2 =0 )(
printf("¥n");
for (3=0;3<p2;j++) {
p3 = m(pp+1]+256*m(pp]; pp += 2;
printf ("¥n¥t¥t¥ttype = %s , ", n(p3] );
p4 = m[pp+3]+256* (m[pp+2]+256* (m[pp+1]+256*m(ppl)); pp += 4;
printf("length = %d¥n", p4);
for (k=0;k<pd;k++) {
if ((k%25)==0) printf ("¥n¥t¥t¥t¥t");
printf("$02X ", m(pp++] );

}
}
pl = m(pp+1]+256*m[ppl; pp += 2; printf("¥n¥n¥t%08X Methods Count = %d", pp-2, pl );
for (i=0;i<pl;i++) {
printf ("¥n¥n¥t¥t3$08X method(%d] : ", pp, i);
p2 = m{pp+1]14256*m(pp]; pp += 2; access_flag_printf( p2 );
p2 = m[pp+1]+256*m[pp]; pp += 2; printf(" , Name = $s", n[p2] );
p2 = m[pp+1]1+256*m(ppl; pp += 2; printf(" , Signature = %s", n[p2] );
p2 = m[pp+1]+256*m(ppl; pp += 2; printf(" , Attribute = %d", p2 );
if( p2 =0 )¢
printf("¥n");
for (§=0;j<p2;j++) (
P3 = m(pp+1]+256*m[pp]; pp += 2;
printf ("¥n¥t¥t¥ttype = %s , ", n([p3] );
P4 = m(pp+3)+256* (m[pp+2]+256* (m[pp+1]+256*m(pp])); pp += 4;
printf("length = %d", p4);
PS5 = pp; pp += pd;
if ( stremp( n(p3], "Code" ) == 0 ) byte_code_printf( p5, pd );
else if( strcemp( n[p3], "Exceptions" ) 0 ) byte_code_printf( p5, pd );

}
}
pl = m[pp+1]+256*m[pp); pp += 2; printf("¥n¥n¥t%08X Attributes Count = %d", pp-2, pl );
if( pl =0 )(
for (i=0;i<pl;i++) {
P2 = m[pp+1]+256*m(ppl; pp += 2;
printf ("¥n¥n¥t¥t%08X attribute(%d] : type = %s , ", pp-2, i, n[p2] );
p4 = m(pp+3]+256* (m[pp+2]+256* (m[pp+1]+256*m[pp]l)); pp += 4;
p5 = pp;
printf("length = %d¥n", p4);
for (k=0; k<pd;k++) {
if ((k%$25)==0) printf ("¥n¥t¥t¥t¥t");
printf ("$02X ", mlpp++] );

if( ( p4 == 2 ) && ( strcmp( n[p2], "SourceFile" ) == 0 ) ){
p3 = m[p5+1]1+256*m[p5]; 4
printf ("¥n¥n¥t¥t¥tSource File Name = %s", n[p3] );

}
}
printf("¥n¥n..... (~_*) Java analyze completely finished. (~_")¥n¥n");
exit (0);
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Target Java File Name

00000000
00000010
00000020
00000030
00000040
00000050
00000060
00000070
00000080
00000090
000000A0
000000B0
000000C0O
000000D0
000000E0
000000F0
00000100
00000110
00000120
00000130
00000140
00000150
00000160
00000170
00000180
00000190
000001A0
000001BO
000001CO
000001D0
000001E0
000001F0
00000200
00000210
00000220
00000230
00000240
00000250
00000260
00000270
00000280
00000290
000002A0
000002B0
000002C0
000002D0
000002E0
000002F0
00000300
00000310
00000320
00000330
00000340
00000350
00000360
00000370
00000380
00000390
000003A0
000003B0
000003CO
000003D0
000003E0
000003F0
00000400
00000410
00000420
00000430
00000440
00000450
00000460
00000470
00000480
00000490
000004A0
000004B0
000004C0
000004D0
000004E0
000004F0
00000500
00000510

CA
07
00
AD
00
57
0A
00
09
00
S5F
oA
00
oA
00
49
oc
00
79
00
00
Al
00
78
oc
00
6A
00
B2
00
4ac
63
2F
01
6F
65
61
29
28
69
69
01
6D
6B
6E
2F
61
61
74
74
61
49
65
29
2F
61
61
66
61
61
73
2F
01
65
64
61
74
72
44
29
63
00
70
76
12
69
6C
61
01
67
72
29

FE
00
67
07
53
[2:9
00
oF
00
3D
oA
00
0D
00
4B
oA
00
93
00
6F
00
00
6F
oc
00
70
00
BS
06
00
6A
73
43

BA
96
07
00
09
00
oD
00
3B
09
00
05
00
51
09
00
AB
00
AA
oc
00
AA
oc
00
97
00
8D
oc
40
00
61
3B
6F
06
72
00
6C
01
6A
73
67
04
65
00
01

sample.class

BE
07
00
84
00
09
00
3F
09
00
OoF
00

3a

09
00
07
00
8F
oc
00
03
oc
00
75
00
7F
oc
00
12
06
76
29
6C
3c
73
04
61
00
61
3B
01
73
72
04
00
74
2F
77
0E
00
2F
6A
6D
00
4ac
2F
61
3B
2F
6D
01
6C
5B
0D
08
2F
16
67
75
00
61
4c
63
6C
76
01
70
61
63
53
69
61

00
00
91
07
10
00
54
oA
00
OF
00
3E

00
oF
00
9B
oc
00
oa
E8
00
B8
00
90
oc
00
a6
00
3F
61
56
6F
69
01
5B
6E
08
76
19
00
74
54
73
02
2F
53
74
6A
05
61

61
10
3B
53
6E
01
53
61
00
6F
5B
73
63
61

42
6D
02
T2
6A
73
61
61
00
01
6E
6C
65
13
76

03 00 2D - 00 B9 08 00
8C 07 00 - 88 07 00 9C
07 00 9E - 07 00 A5 07
00 A0 07 - 00 92 07 00
00 5E OA - 00 07 00 44
55 0A 00 - 09 00 4A oA
0OA 00 05 - 00 50 o0A 00
00 OF 00 - 41 0A 00 07
OF 00 4D - OA 00 11 00
00 5B 0A - 00 06 00 3C
42 0A 00 - OF 00 4C 0A
OA 00 0A - 00 40 09 00
00 OD 00 - 4F 09 00 OF
OF 00 5D - 09 00 08 00
00 58 OA - 00 11 00 54
54 09 00 - 10 00 4E OC
0cC 00 8 - 00 7D 0C 00
00 AB 00 - 7E 0OC 00 86
80 00 7c - oO0C 00 99 00
00 AA OC - 00 98 00 8D
06 40 8F - 38 00 00 00
69 00 6D - 0OC 00 94 00
00 B6 0OC - 00 BO 00 AA
A7 0C 00 - B8E 00 68 OC
0C 00 69 - 00 8B OC 00
00 A4 00 - AA OC 00 81
B3 00 8D - OC 00 77 00
00 AA OC - 00 A3 00 AA
00 00 00 - 00 00 06 3F
ED C2 8F - 5C 28 F5 C3
2F 61 77 - 74 2F 47 72
01 00 OE - 6A 61 76 61
72 01 00 - 07 28 49 49
6E 69 74 - 3E 01 00 08
00 OA 53 - 6F 75 72 63
5B 5B 49 - 01 00 17 28
67 2F 52 - 75 6E 6E 61
64 6F 74 - 5F 64 72 61
61 2F 61 - 77 74 2F 47
49 29 56 - 01 00 08 74
OA 45 78 - 63 65 70 74
6F 70 01 - 00 OF 4C 69
61 62 6C - 65 01 00 05
69 7A 65 - 01 00 07 72
73 7A 01 - 00 32 28 4C
55 52 4C - 3B 4C 6A 61
74 72 69 - 6E 67 3B 29
2F 49 6D - 61 67 65 3B
61 76 61 - 2F 75 74 69
73 74 61 - 72 74 01 00
77 74 2F - 49 6D 61 67
76 61 2F - 61 77 74 2F
67 65 4F - 62 73 65 72
28 29 4Cc - 6A 61 76 61
01 00 2Cc - 28 4C 6A 61
74 72 69 - 6E 67 3B 29
67 2F 53 - 74 72 69 6E
00 14 28 - 29 4C 6A 61
74 72 69 - 6E 67 3B 01
67 65 01 - 00 09 63 6F
13 28 4C - 6A 61 76 61
72 3B 29 - 56 01 00 04
49 01 00 - 08 67 65 74
65 74 42 - 61 63 6B 67
68 61 72 - 5F 64 6F 74
77 74 2F - 43 6F 6D 70
61 76 61 - 2F 6C 61 6E
75 66 66 - 65 72 01 00
65 6E 74 - 42 61 73 65
SB 49 01 - 00 03 28 29
52 65 63 - 74 01 00 03
61 76 61 - 2F 61 77 74
3B 49 49 - 49 29 56 01
6E 67 2F - 54 68 72 65
2F 61 77 - 74 2F 44 69
06 72 61 - 6E 64 6F 6D
00 03 72 - 75 6E 01 00
67 2F 45 - 78 63 65 70
6F 63 6B - S5F 64 69 73
63 6F 6E - 64 73 01 00
70 01 00 - 02 79 79 01
61 2F 6C - 61 6E 67 2F

00
7A
07
00
OF
00
39
oA
00
OF
00
43
0A
00
OF
00
8B
oc
00
00
oc
00
85
00
8B
oc
00
A2
00
16
68
Y 4
29
74
69

65
00
70
74
6E
4E
61
61
76
2F
61
02
44
4ac
49
61
72
65
2F
61
5
2F
64
72
77
69
61
75
12
65
53
65
03
00
44
72
6A
01
6E
05
61
6F
00
68
28
72

Ljava/awt/Graphi
cs;)V...java/awt
/Color...(IIII)V
...<init>...getH
ours...SourceFil
e...[[[I...(Ljav
a/lang/Runnable;
)V...dot_draw...
(Ljava/awt/Graph
ies;II)V...toStr
ing...Exceptions
...stop...LineNu
mberTable. . .blac
k...size...repai
nt...sz..2(Ljava
/net/URL;Ljava/l
ang/String;)Ljav
a/awt/Image;...s
t...java/util/Da
te...start..5(Lj
ava/awt/Image;II
IILjava/awt/imag
e/ImageObserver;
)Z...()Ljava/net
/URL; .., (Ljava/l
ang/String;)Ljav
a/lang/StringBuf
fer;...()Ljava/l
ang/String; ...dr
awImage...color_
sel...(Ljava/awt
/Color;)V...init
«..[[I...getImag
e...setBackgroun
d...char_dot...j
ava/awt/Componen
t...java/lang/St
ringBuffer...get
DocumentBase. .. (
W sl Ty O Tswsn
clearRect... ()D.
.. (Ljava/awt/Gra
phics;III)V...ja
va/lang/Thread. .
.java/awt/Dimens
ion...random...s
leep...run...jav
a/lang/Exception
«ssiClock _disp...
getSeconds. ..cha
r_dispis e ¥¥ie. (T
)Ljava/lang/Stri

rsv255 SIPECIAL 157

Unicode 1/8A MEIFTIEL 2)8A MUEDTF—5ZH—MICRIRT BIcHDRRH.
284 b - F—HDOEFEDIZA, Unicode Tld 3/ MDD TESPLRREIND

1eIT, Java DR TIEARBIEFEBICTATEHS.
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00000520 : 6E 67 42 75 66 66 65 72 - 3B 01 00 OE 6A 61 76 61 ngBuffer;...java
00000530 : 2F 6C 61 6E 67 2F 4D 61 - 74 68 01 00 12 6A 61 76 /lang/Math...jav
00000540 : 61 2F 6C 61 6E 67 2F 52 - 75 6E 6E 61 62 6C 65 01 a/lang/Runnable.
00000550 : 00 11 6A 61 76 61 2F 61 - 77 74 2F 47 72 61 70 68 ..java/awt/Graph
00000560 : 69 63 73 01 00 01 6D 01 - 00 06 73 61 6D 70 6C 65 .ics...m...sample
00000570 : 01 00 01 6A 01 00 01 69 - 01 00 05 77 69 64 74 68

00000580 : Ol 00 04 6D 6F 64 65 01 - 00 OE 6A 61 76 61 2F 61

00000590 : 77 74 2F 49 6D 61 67 65 - 01 00 02 78 78 01 00 16 wt/Image...xx
000005A0 : 28 29 4C 6A 61 76 61 2F - 61 77 74 2F 44 69 6D 65 ()Ljava/awt/Dime
00000580 : 6E 73 69 6F 6E 3B 01 00 - 05 70 61 69 6E 74 01 00 nsion;...paint..
000005C0 : OD 43 6F 6E 73 74 61 6E - 74 56 61 6C 75 65 01 00 .ConstantValue. .
000005D0 : 01 49 01 00 06 61 70 70 - 65 6E 64 01 00 04 2E 67 .I...append....g
000005E0 : 69 66 01 00 12 6A 61 76 ~- 61 2F 61 70 70 6C 65 74 if...java/applet
000005F0 : 2F 41 70 70 6C 65 74 01 - 00 04 43 6F 64 65 01 00 /Applet...Code. .
00000600 : OB 73 61 6D 70 6C 65 2E - 6A 61 76 61 01 00 06 68 .sample.java...h
00000610 : 65 69 67 68 74 01 00 OE - 4C 6F 63 61 6C 56 61 72 eight...LocalVar
00000620 : 69 61 62 6C 65 73 01 00 - 11 5B 4C 6A 61 76 61 2F iables. .. [Ljava/
00000630 : 61 77 74 2F 49 6D 61 67 - 65 3B 01 00 OA 67 65 74 awt/Image;...get
00000640 : 4D 69 6E 75 74 65 73 01 - 00 OA 6A 61 76 61 2F 67 Minutes...java/g
00000650 : 69 66 2F 62 01 00 10 4C - 6A 61 76 61 2F 61 77 74 if/b...Ljava/awt
00000660 : 2F 43 6F 6C 6F 72 3B 01 - 00 12 4C 6A 61 76 61 2F /Color; ...Ljava/
00000670 : 6C 61 6E 67 2F 54 68 72 - 65 61 64 3B 01 00 04 28 lang/Thread; ... (
00000680 : 4A 29 56 01 00 04 66 6C - 6F 77 00 01 00 OF 00 OD J)V...flow......
00000690 : 00 01 00 OC 00 OA 00 00 - 00 Al 00 AA 00 00 00 00

000006A0 : 00 81 00 AA 00 00 00 00 - 00 A6 00 AA 00 00 00 00

000006BO : 00 9A 00 AA 00 00 00 00O - 00 77 00 AaA 00 00 00 00

000006c0 : 00 79 00 AA 00 00 00 00 - 00 A4 00 AA 00 00 00 00

000006D0 : 00 A2 00 B2 00 00 00 02 - 00 B8 00 B6 00 00 00 00

000006E0 : 00 9F 00 6C 00 00 00 OA - 00 01 00 83 00 8B 00 O1

000006F0 : 00 AE 00 00 00 6A 00 06 - 00 03 00 00 00 3E 2A B6

00000700 : 00 2C 4C 04 3D A7 00 29 - 2A B4 00 25 1C 2A 2B BB

00000710 : 00 11 59 B7 00 34 12 02 - B6 00 22 1C B6 00 1B 12

00000720 : 01 B6 00 22 B6 00 21 B6 - 00 2D 53 84 02 01 1Cc 10

00000730 : OE A4 FF D7 2A B2 00 31 - B6 00 29 BL 00 00 00 01

00000740 : 00 73 00 00 00 1A 00 06 - 00 00 00 19 00 05 00 1A

00000750 : 00 OA 00 1B 00 2D 00 1A - 00 36 00 1D 00 3D 00 18

00000760 : 00 01 00 7B 00 8B 00 01 - 00 AE 00 00 00 34 00 04

00000770 : 00 01 00 00 00 14 22 BB - 00 09 59 2A B7 00 17 BS

00000780 : 00 20 2A B4 00 20 B6 00 - 1F Bl 00 00 00 01 00 73

00000790 : 00 00 00 OE 00 03 00 00 - 00 21 00 oOC 00 22 00 13

00000720 : 00 20 00 01 00 95 00 8B - 00 01 00 AE 00 00 00 4D

000007B0 : 00 03 00 01 00 00 00 19 - 14 00 45 B8 00 32 2A B6

000007C0 : 00 28 A7 FF F6 57 2A 59 - B4 00 35 04 60 B5 00 35

000007D0 : B1 00 01 00 00 00 OD 00 - OD 00 03 00 01 00 73 00

000007E0 : 00 00 1A 00 06 00 00 00 - 26 00 00 00 28 00 06 00

000007F0 : 29 00 OA 00 27 00 OD 00 ~- 2Cc 00 18 00 25 00 01 00

00000800 : 72 00 8B 00 01 00 AE 00 - 00 00 24 00 01 00 01 00

00000810 : 00 00 08 2A B4 00 20 B6 - 00 16 BL 00 00 00 01 00

00000820 : 73 00 00 00 0OA 00 02 00 - 00 00 30 00 07 00 2F 00

00000830 : 01 00 A8 00 66 00 01 00 - AE 00 00 00 6D 00 05 00

00000840 : 07 00 00 00 39 2A B6 00 - 1A 4D 2B 03 03 2C B4 00

00000850 : 13 2C B4 00 37 B6 00 2F - BB 00 07 59 B7 00 36 4E

00000860 : 2D B6 00 1E 36 04 2D B6 - 00 18 36 05 2D B6 00 14

00000870 : 36 06 2A 2B 15 04 15 05 - 15 06 B6 00 12 Bl 00 00

00000880 : 00 01 00 73 00 00 00 22 - 00 08 00 00 00 34 00 05

00000890 : 00 35 00 13 00 36 00 1B - 00 37 00 21 00 38 00 27

000008A0 : 00 39 00 2D 00 3A 00 38 - 00 33 00 00 00 97 00 90

000008BO : 00 01 00 AE 00 00 01 F8 - 00 05 00 OA 00 00 01 B8C  .....eovevvonenn
000008C0O : 04 36 09 2A B4 00 2B 36 - 06 2Aa B4 00 15 99 00 32 O e | N 2
000008D0 : 2A B4 00 33 36 09 2A 59 - B4 00 23 06 60 BS 00 23 * 036K A #
000008E0 : 2A 59 B4 00 1C 05 60 B5 - 00 1C 2a 59 B4 00 30 10 Lo TP N 1
000008F0 : 28 64 B5 00 30 2A 59 B4 - 00 2B 08 64 B5 00 2B 2A (e 0% obis o 4%
00000900 : B4 00 30 2A B4 00 1C 10 - 1C 68 60 36 05 15 04 10

00000910 : 0A 6C 36 07 2A 2B 15 05 - 15 06 15 07 B6 00 1D 2A

00000920 : B4 00 30 2Aa B4 00 1C 10 - 22 68 60 36 05 15 04 10

00000930 : OA 70 36 08 2A 2B 15 05 - 15 06 15 08 B6 00 1D 2A

00000940 : B4 00 30 2A B4 00 1C 10 - OE 68 60 36 05 1D 10 OA

00000950 : 6C 36 07 2A 2B 15 05 15 - 06 15 07 B6 00 1D 2A B4

00000960 : 00 30 2A B4 00 1C 10 14 - 68 60 36 05 1D 10 OA 70

00000970 : 36 07 2A 2B 15 05 15 06 - 15 07 B6 00 1D 2A B4 00

00000980 : 30 36 05 1C 10 OA 6C 36 - 07 2A 2B 15 05 15 06 15

00000990 : 07 B6 00 1D 2A B4 00 30 - 2A B4 00 1C 10 06 68 60

000009A0 : 36 05 1C 10 OA 70 36 07 - 2A 2B 15 05 15 06 15 07

00000980 : B6 00 1D 2A B4 00 30 2A - B4 00 1C 10 OC 68 60 36

000009cO : 05 2A 2B 15 05 15 06 B6 - 00 26 2A B4 00 30 ‘2A B4

000009D0 : 00 1C 10 1A 68 60 36 05 - 2A 2B 15 05 15 06 B6 00

000009E0 : 26 2A B4 00 15 99 00 32 - 2A 15 09 B5 00 33 2A 59

000009F0 : B4 00 23 06 64 B5 00 23 - 2A 59 B4 00 1C 05 64 BS

00000A00 : 00 1C 2A 59 B4 00 30 10 - 28 60 B5 00 30 2A 59 B4

00000A10 : 00 2B 08 60 BS 00 2B 15 - 08 10 09 A0 00 1B 2A 59

00000A20 : B4 00 33 04 60 B5 00 33 - 23 B4 00 33 10 OE A4 00

00000A30 : 08 2A 04 B5 00 33 B8 00 - 24 14 00 64 97 9E 00 09

00000R40 : 2A 04 B5 00 15 Bl 2A 03 - BS5 00 15 Bl 00 00 00 O1

00000A50 : 00 73 00 00 00 5A 00 16 - 00 00 00 3E 00 03 00 3F SeeeZi.... >.0a?
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00000460
00000A70
00000280
00000290
00000AA0
00000ABO
00000ACO
00000AD0
00000AEQ
00000AF0
00000B00
00000B10
00000820
00000B30
00000B40
00000B50
00000B60
00000870
00000880
00000B90
00000BAO
00000BBO
00000BCO
00000BD0
00000BEQ
00000BF0
00000C00
00000C10
00000C20
00000C30
00000C40
00000C50
00000C60
00000C70
00000C80
00000C90
00000CAQ
00000CBO
00000CCO
00000CDO
00000CEQ
00000CFO
00000D00
00000D10
00000D20
00000D30
00000D40
00000D50
00000D60
00000D70
00000D80
00000D90
00000DA0
00000DBO
00000DCO
00000DDO
00000DEO
00000DFO
00000E00
00000E10
00000E20
00000E30
00000E40
00000E50
00000E60
00000E70
00000E80
00000E90
00000EAQ
00000EBO
00000ECO
00000EDO
00000EEQ
00000EF0
00000F00
00000F10
00000F20
00000F30
00000F40
00000F50
00000F60
00000F70
00000F80

00000F90 " :

00
00

40
45
49
4D
52
87
00
8E
60
00
00
00
33
0E
B4
01
60
5D
06
a7
04
2a
10
00
06
3E
AE
19
00
BS
00
03
03
59
BC
03
59
53
03
59
59
04
53
4F
4F
05
(-9
4F
04
59
4F
03
07
04
59
59
53
03
59
59
03
07
59
03
03
4F
06
04
59
4F
03
07
4F
08
06
4F
4F
59
10
03
04
59
03
03

00.

00
00
01
01
00
00
60
6B
0E
00
05
36
70
00
00
00
00
00
00
a0
B4
07
00
00
00
00
2A
2B
00
0E
4F
4F
05
(-9
4F
04
59
4F
03
07
04
59
59
53
04
59
59
03
07
59
03
03
4F
05
04
58
4F
03
07
4F
08
06
4F
4F
59
10
04
04
59
03
04
59
BC
03
59
53
05
07
4F
08
06
4F
4F

10
TF
F3
2E
76
6F
25
B6
8E
00
00
00
04
60
2
73
oD
00
07
2E
00
00
Al
01
6A
69
00
04
2a
15
59
59
53
03
59
59
03
07
59
04
04
4F
04
04
59
4F
03
07
4F
08
06
4F
4F
59
10
04
04
59
04
04
59
BC
03
59
53
05
07
4F
08
06
4F
4F
05
0A
4F
04
59
04
BD
59
BC
04
59
53

00
00
00
00
00
00
28
00
60
03
6E
00
A7
36

41
46
4A
4E
54
01
2B
27
B6
00
00
00
00
04
B4
00
S5F

00
00
01
01
01
00
1c
2A
[}
00
6F
37
12

16
9E
(29
57
86
AE
1D
2B
27
00
00
2A
04
2A

00
00

42
47
4B
50
55
00
B4
1D
00
00
00
00
00
00
B6
06
63
01
36
04
B4
B6
15
1E
1D
01
01
46
2A
0B
04
04
59
59

03

06
59
04
04
59
08
06
59
4F
03
07
4F
08
06
4F
4F
05
BC
04
03
59
04
04
59
BC
04
59
53
03
0A
4F
08
06
4F
4F
05
oA
4F
04
59
4F
59
59
BC
04
59
53
03
59

00
00

3F
BD
21
5E
8B
45
ie
B4
00
00
00
9A
14
15
2a
00
1iF
AE
A7
15
Ko}
27
08
07
6C
69
00
00
oc
00
03
59
04
04
59
BC
03
59
53
03
oA
4F
08
06
4F
4F
05
0A
4F
04
59
4F
59
59
BC
04
59
53
03
59
59
03
08
59
03
07
oA
4F
04
59
4F
03
07
4F
08
06
03
03
59
59
03
05
59
04

00
00
00
00
00
00
87
00
01
5A
00
00
00
04
57
00
00
00
00
06
15
84
Al
00
00
00
07
30
B5
25
08
06
4F
4F
05
oA
4F
04
59
4F
59
59
BC
03
59
53
04
59
59
03
08
59
03
07
0A
4F
04
59
4F
03
07
4F
08
06
04
04
59
59
03
05
59
03
03
59
BC
03
4F
4F
03
07
4F
08
06
4F

44
48
4c
5
3D
08
14
1c
00
00
00
oc
47
32
Bl
5F
65
00
3E
32
05
06
FF
00
34
8B
B3
2A
00
2A
BC
04
59
53
03
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(UZ F8-11) sample.class D rejava H71®

00000FA0O : 04 03 4F 59 05 03 4F 59 - 06 04 4F 59 07 03 4F 53 ..0Y..0Y..0Y..08
00000FBO : 59 07 08 BC OA 59 03 04 - 4F 59 04 04 4F 59 05 04 Yo oeaXio - O¥ic 2 O¥c
00000FCO : 4F 59 06 04 4F 59 07 04 - 4F 53 59 08 08 BC OA 59 OY..0Y..0SY....Y
00000FDO : 03 03 4F 59 04 03 4F 59 - 05 03 4F 59 06 04 4F 59 ..0Y..0Y,..0Y..0Y
00000FE0O : 07 03 4F 53 59 10 06 08 - BC OA 59 03 03 4F 59 04 +.0SY.. ... Y..0Y.
00000FF0 : 03 4F 59 05 03 4F 59 06 - 04 4F 59 07 03 4F 53 53 .0Y..0Y..0Y..0SS
00001000 : 59 08 10 07 BD 00 04 59 - 03 08 BC OA 59 03 04 4F Y. ' RO T o)
00001010 : 59 04 04 4F 59 05 04 4F - 59 06 04 4F 59 07 04 4F ¥..0Y..0Y..0¥%..0
00001020 : 53 59 04 08 BC OA 59 03 - 04 4F 59 04 03 4F 59 05 sY....Y..0Y..0Y¥.
00001030 : 03 4F 59 06 03 4F 59 07 - 03 4F 53 59 05 08 BC 0A .0Y..0Y..08Y....
00001040 : 59 03 04 4F 59 04 03 4F - 59 05 03 4F 59 06 03 4F ¥, .0Y. .0Y..0Y..0
00001050 : 59 07 03 4F 53 59 06 08 - BC OA 59 03 04 4F 59 04 Y..08Y....Y..0Y.
00001060 : 04 4F 59 05 04 4F 59 06 - 04 4F 59 07 03 4F 53 59 .0Y..0Y..OY..0SY
00001070 : 07 08 BC 0A 59 03 03 4F - 59 04 03 4F 59 05 03 4F +s..¥, ,0Y,.0¥..0
00001080 : 59 06 03 4F 59 07 04 4F - 53 59 08 08 BC OA 59 03 Y..0Y..08Y....Y.
00001090 : 04 4F 59 04 03° 4F 59 05 - 03 4F 59 06 03 4F 59 07 .0Y..0Y..0Y..O0Y.
000010A0 : 04 4F 53 59 10 06 08 BC - OA 59 03 03 4F 59 04 04 JOSY. s 4 b N o) N
000010B0 : 4F 59 05 04 4F 59 06 04 - 4F 59 07 03 4F 53 53 59 0Y..O0Y..O0Y..0SSsY
000010CO : 10 06 10 07 BD 00 04 59 - 03 08 BC OA 59 03 03 4F  ....... Y....Y..0
000010D0 : 59 04 04 4F 59 05 04 4F - 59 06 04 4F 59 07 03 4F Y..0Y..0Y..0Y..0
000010E0 : 53 59 04 08 BC OA 59 03 - 04 4F 59 04 03 4F 59 05 SsY....Y..0Y..0Y,
000010F0 : 03 4F 59 06 03 4F 59 07 - 04 4F 53 59 05 08 BC O0A JOY. J0¥. J08¥..ine
00001100 : 59 03 04 4F 59 04 03 4F - 59 05 03 4F 59 06 03 4F Y..0Y..0Y..0Y..0
00001110 : 59 07 03 4F 53 59 06 08 - BC OA 59 03 04 4F 59 04 Y..08Y....Y..0Y.
00001120 : 04 4F 59 05 04 4F 59 06 - 04 4F 59 07 03 4F 53 59 .0Y..0Y..OY..O0sY
00001130 : 07 08 BC OA 59 03 04 4F - 59 04 03 4F 59 05 03 d4F cee Y. .0Y..0Y..0
00001140 : 59 06 03 4F 59 07 04 4F - 53 59 08 08 BC OA 59 03 Y..0Y..08Y....Y
00001150 : 04 4F 59 04 03 4F 59 05 - 03 4F 59 06 03 4F 59 07 -0Y. .0Y..0Y..0¥.
00001160 : 04 4F 53 59 10 06 08 BC - OA 59 03 03 4F 59 04 04 JOSY..... Y..0Y..
00001170 : 4F 59 05 04 4F 59 06 04 - 4F 59 07 63 4F 53 53 59 OY..OY..OY..O0SsY
00001180 : 10 07 10 07 BD 00 04 59 - 03 08 BC OA 59 03 04 4F  ....... Y....Y..0
00001190 : 59 04 04 4F 59 05 04 4F - 59 06 04 4F 59 07 04 4F Y..0Y..0Y..0Y..0
000011A0 : 53 59 04 08 BC OA 59 03 - 04 4F 59 04 03 4F 59 05 SY¥:..: Y0¥ 0¥,
000011BO : 03 4F 59 06 03 4F 59 07 - 04 4F 53 59 05 08 BC O0A .0Y..0Y,..08Y....
000011C0 : 59 03 03 4F 59 04 03 4F - 59 05 03 4F 59 06 03 4F Y..0Y..0Y..0Y..0
000011D0 : 59 07 04 4F 53 59 06 08 - BC OA 59 03 03 4F 59 04 Y..08Y....Y..0Y.
000011E0 : 03 4F 59 05 03 4F 59 06 - 04 4F 59 07 03 4F 53 59 .0Y..0Y, ,0Y..08Y
000011F0 : 07 08 BC OA 59 03 03 4F - 59 04 03 4F 59 05 04 A4F -e..Y..0Y..0Y..0
00001200 : 59 06 03 4F 59 07 03 4F - 53 59 08 08 BC 0A 59 03 Y..0Y..08Y....Y
00001210 : 03 4F 59 04 04 4F 59 05 - 03 4F 59 06 03 4F 59 07 LY. .0Y...0¥..0Y.
00001220 : 03 4F 53 59 10 06 08 BC - OA 59 03 04 4F 59 04 03 JOSY. ... ¥..0¥. .
00001230 : 4F 59 05 03 4F 59 06 03 - 4F 59 07 03 4F 53 53 59 OY..OY..OY..0SsYy
00001240 : 10 08 10 07 BD 00 04 59 - 03 08 BC OA 59 03 03 4F  ....... Y....X..0
00001250 : 59 04 04 4F 59 05 04 4F - 59 06 04 4F 59 07 03 A4F Y..0Y..0Y..0Y..0
00001260 : 53 59 04 08 BC OA 59 03 - 04 4F 59 04 03 4F 59 05 SY....Y..0Y,.0Y.
00001270 : 03 4F 59 06 03 4F 59 07 - 04 4F 53 59 05 08 BC O0A JOY-, JOY..08¥....
00001280 : 59 03 04 4F 59 04 03 4F - 59 05 03 4F 59 06 03 4F Y..0Y..0Y..0Y..0
00001290 : 59 07 04 4F 53 59 06 08 - BC OA 59 03 03 4F 59 04 Y..0SY....Y..0Y.
00001220 : 04 4F 59 05 04 4F 59 06 - 04 4F 59 07 03 4F 53 59 .0Y..0Y..0Y..0SY
000012BO : 07 08 BC OA 59 03 04 4F - 59 04 03 4F 59 05 03 A4F ¥ 0¥ 0Y..0
000012c0 : 59 06 03 4F 59 07 04 4F - 53 59 08 08 BC OA 59 03 Y..0Y..08Y....Y.
000012D0 : 04 4F 59 04 03 4F 59 05 - 03 4F 59 06 03 4F 59 07 .0Y..0Y..0Y..0Y.
000012E0 : 04 4F 53 59 10 06 08 BC - OA 59 03 03 4F 59 04 04 L0SY..... Y..0Y..
000012F0 : 4F 59 05 04 4F 59 06 04 - 4F 59 07 03 4F 53 53 59 0Y..OY..OY..0SSY
00001300 : 10 09 10 07 BD 00 04 59 - 03 08 BC OA 59 03 03 4F  ....... Y....Y..0
00001310 : 59 04 04 4F 59 05 04 4F - 59 06 04 4F 59 07 03 A4F Y..0Y..0Y..0Y..0
00001320 : 53 59 04 08 BC OA 59 03 - 04 4F 59 04 03 4F 59 05 SY....Y..0Y..OY.
00001330 : 03 4F 59 06 03 4F 59 07 - 04 4F 53 59 05 08 BC O0A -OY..0Y¥..08Y¥....
00001340 : 59 03 04 4F 59 04 03 4F - 59 05 03 4F 59 06 03 A4F Y..0Y..0Y..0Y..0
00001350 : 59 07 04 4F 53 59 06 08 - BC 0A 59 03 03 4F 59 04 Y..08Y....Y..0Y.
00001360 : 04 4F 59 05 04 4F 59 06 - 04 4F 59 07 04 4F 53 59 .0Y..0Y..0Y..O0SY
00001370 : 07 08 BC OA 59 03 03 4F - 59 04 03 4F 59 05 03 4F vyve Y. 0Y..0¥..0
00001380 : 59 06 03 4F 59 07 04 4F - 53 59 08 08 BC OA 59 03 Y..0Y..08Y....Y.
00001390 : 04 4F 59 04 03 4F 59 05 - 03 4F 59 06 03 4F 59 07 .0Y..0Y..0Y..OY.
000013A0 : 04 4F 53 59 10 06 08 BC - O0A 59 03 03 4F 59 04 04

000013BO0 : 4F 59 05 04 4F 59 06 04 - 4F 59 07 03 4F 53 53 BS

000013cO0 : 00 2E B1 00 00 00 01 00 - 73 00 00 00 66 00 19 00

000013D0 : 00 00 06 00 04 00 08 00 - 26 00 09 00 2F 00 OB 00

000013E0 : 37 00 0OC 00 F3 00 OB 00 - F6 00 OD 01 B2 00 OB 01

000013F0 : B5 00 OE 02 71 00 OB 02 - 74 00 OF 03 30 00 0B 03

00001400 : 33 00 10 03 EF 00 OB 03 - F2 00 11 04 AE 00 OB 04

00001410 : B2 00 12 05 6E 00 OB 05 - 72 00 13 06 2E 00 OB 06

00001420 : 32 00 14 06 EE 00 OB 06 - F2 00 15 07 AE 00 OB 07

00001430 : B2 00 06 00 01 00 6B 00 - 00 00 02 00 AF

Total File Length = 5181 bytes.
00000000 Magic Code [CAFEBABE] = CAFEBABE --- OK ("_")

00000004 Version : major version 45 , minor version 3
00000008 Constant Pool : total number = 185

0000000A constant_pool[l] = <8> CONSTANT_ String , name_index = 172
0000000D  constant_pool[2] = <8> CONSTANT_String , name_index = 180
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00000010
00000013
00000016
00000019
0000001C
0000001F
00000022
00000025
00000028
0000002B
0000002E
00000031
00000034
00000037
0000003A
0000003D
00000042
00000047
0000004C
00000051
00000056
0000005B
00000060
00000065
0000006A
0000006F
00000074
00000079
0000007E
00000083
00000088
0000008D
00000092
00000097
0000009C
000000A1
000000A6
000000AB
000000B0
000000B5
000000BA
000000BF
000000C4
000000C9
000000CE
000000D3
000000D8
000000DD
000000E2
000000E7
000000EC
000000F1
000000F6
000000FB
00000100
00000105
0000010A
0000010F
00000114
00000119
0000011E
00000123
00000128
0000012D
00000132
00000137
0000013C
00000145
0000014E
00000153
00000158
0000015D
00000162
00000167
0000016C
00000171
00000176
0000017B
00000180
00000185
0000018A
0000018F
00000194
00000199

CONSTANT_Class , name_index = 150

CONSTANT_Class , name_index
CONSTANT_Class , name_index

140
136

CONSTANT Class , name_index = 156
CONSTANT_Class , name_index = 122
CONSTANT_Class , name_index = 103
CONSTANT_Class , name_index = 145

CONSTANT_Class ,

name_index = 158

CONSTANT_Class , name_index = 165
CONSTANT_Class , name_index = 157
CONSTANT_Class , name_index = 173
CONSTANT_Class , name_index = 132
CONSTANT_Class , name_index = 160
CONSTANT_Class , name_index = 146
CONSTANT_Class , name_index = 137

CONSTANT_Methodref
CONSTANT_Fieldref ,
CONSTANT_Methodref
CONSTANT_Fieldref ,
CONSTANT_Methodref
CONSTANT_Methodref
CONSTANT_Methodref
CONSTANT_Methodref
CONSTANT_Methodref
CONSTANT_Methodref
CONSTANT_Fieldref ,
CONSTANT_Methodref
CONSTANT_Methodref
CONSTANT_Methodref
CONSTANT_Fieldref ,
CONSTANT_Methodref
CONSTANT_Methodref
CONSTANT_Fieldref ,
CONSTANT_Methodref
CONSTANT_Fieldref ,
CONSTANT_Methodref
CONSTANT_Methodref
CONSTANT_Methodref
CONSTANT_Methodref
CONSTANT_Methodref
CONSTANT_Fieldref ,
CONSTANT_Methodref
CONSTANT_Methodref
CONSTANT_Fieldref ,
CONSTANT_Methodref
CONSTANT_Fieldref ,
CONSTANT_Fieldref ,
CONSTANT_Methodref
CONSTANT_Fieldref ,
CONSTANT_Methodref
CONSTANT_Fieldref ,
CONSTANT_Methodref
CONSTANT_Fieldref ,

CONSTANT_NameAndType
CONSTANT_NameAndType

, class_index =
class_index =
, class_index =
class_index =
, class_index =
, class_index =
, class_index =
, class_index =
, class_index =
, class_index =
class_index =
, class_index =
, class_index =
, class_index =
class_index =
, class_index =
, class_index =
class_index =
, class_index =
class_index =
, class_index =
, class_index

, class_index
, class_index
, class_index =

class_index =
, class_index =
, class_index =
class_index =
, class_index =
class_index =
class_index =

1

1

1

2

1
8

15 , name_and_type_index

6,
7.
5 a
9 .
9 &
7 4

name_and_type_index
name_and_type_index
name_and_type_index
name_and_type_index
name_and_type_index
name_and_type_index

=83
= 94
= 68
87
= 85
=74
= 90

13 , name_and_type_index = 84

5,
17
5,

name_and_type_index
name_and_type_inde:
name_and_type_index

X

= 80
= 57
= 63

15 , name_and_type_index = 65

7.
9.
5,

name_and_type_index
name_and_type_index
name_and_type_index

= 89
=59
=177

17 , name_and_type_index = 86
name_and_type_index

17 5
5,
6,

name_and_type_index
name_and_type_index
name_and_type_index

15 , name_and_type_index
15 , name_and_type_index

5
5
10 ,
5,

name_and_type_index
name_and_type_index

name_and_type_index

name_and_type_index

13 , name_and_type_index
13 , name_and_type_index

5.

name_and_type_index

10 , name_and_type_index

5,

;I

, class_index = 9 ,
15 , name_and_type_index
17 , name_and_type_index = 84

class_index =
, class_index =
class_index =
, class_index =
class_index =
name_index
name_index

constant_pool([3] = <7>
constant_pool [4] <7>
constant_pool[5] <7>
constant_pool (6] = <7>
constant_pool (7] = <7>
constant_pool (8] <7>
constant_pool([9] <7>
constant_pool([10] = <7>
constant_pool([11l] = <7>
constant_pool([12] = <7>
constant_pool([13] = <7>
constant_pool([14] = <7>
constant_pool[15] = <7>
constant_pool[16] = <7>
constant_pool([17] = <7>
constant_pool(18] = <A>
constant_pool[19] = <9>
constant_pool([20] = <A>
constant_pool(21] = <9>
constant_pool([22] = <A>
constant_pool([23] = <A>
constant_pool([24] = <A>
constant_pool[25] = <A>
constant_pool[26] = <A>
constant_pool[27] = <A>
constant_pool[28] = <9>
constant_pool[29] = <A>
constant_pool[30] = <A>
constant_pool([31] = <A>
constant_pool([32] = <9>
constant_pool(33] = <A>
constant_pool[34] = <A>
constant_pool([35] = <9>
constant_pool[36] = <A>
constant_pool[37] = <9>
constant_pool[38] = <A>
constant_pool[39] = <A>
constant_pool([40] = <A>
constant_pool[41] = <A>
constant_pool[42] = <A>
constant_pool[43] = <9>
constant_pool[44] = <A>
constant_pool[45] = <A>
constant_pool[46] = <9>
constant_pool[47] = <A>
constant_pool[48] = <9>
constant_pool([49] = <9>
constant_pool([50] = <A>
constant_pool([51] = <9>
constant_pool([52] = <A>
constant_pool[53] = <9>
constant_pool[54] = <A>
constant_pool([55] = <9>
constant_pool[56] = <C>
constant_pool[57] = <C>
constant_pool[58] = <C>
constant_pool([59] = <C>

constant_pool[60] = <C>
constant_pool[61] = <C>
constant_pool[62] = <C>
constant_pool[63] = <C>
constant_pool[64] = <C>
constant_pool[65] = <C>
constant_pool[66] = <C>

constant_pool[67]
constant_pool[68]
constant_pool[69]

constant_pool(71] = <6>

constant_pool[73]
constant_pool[74]
constant_pool[75]
constant_pool([76]
constant_pool[77]
constant_pool[78]
constant_pool(79]
constant_pool(80]
constant_pool(81]
constant_pool(82]
constant_pool(83]
constant_pool [84]
constant_pool([85]
constant_pool [86]
constant_pool(87])
constant_pool(88]

<5>

CONSTANT_NameAndType , name_index

CONSTANT_NameAndType ,
CONSTANT_NameAndType ,
CONSTANT_NameAndType ,
CONSTANT_NameAndType ,
CONSTANT_NameAndType ,
CONSTANT_NameAndType ,
CONSTANT_NameAndType ,
CONSTANT_NameAndType ,
CONSTANT_NameAndType ,
CONSTANT_NameAndType ,
CONSTANT_Float , high

name_index
name_index
name_index
name_index
name_index
name_index
name_index
name_index
name_index
name_index
0, low =

p &

L
T«

name_and_type_index
ame_and_type_index
name_and_type_index

name_and_type_index
name_and_type_index

16 , name_and_type_index

1

159
171
138
123
147
171
134
121
128
153
135
154
152
000

CONSTANT_Double , high = 1083127808 , 1

CONSTANT_NameAndType ,
CONSTANT_NameAndType |,
CONSTANT_NameAndType ,
CONSTANT_NameAndType ,
CONSTANT_NameAndType ,
CONSTANT_NameAndType ,
CONSTANT_NameAndType ,
CONSTANT_NameAndType ,
CONSTANT_NameAndType ,
CONSTANT_NameAndType ,
CONSTANT_NameAndType ,
CONSTANT_NameAndType ,
CONSTANT_NameAndType ,
CONSTANT_NameAndType ,
CONSTANT_NameAndType ,
CONSTANT_NameAndType ,

name_index
name_index
name_index
name_index
name_index
name_index
name_index
name_index
name_index
name_index
name_index
name_index
name_index
name_index
name_index
name_index

161
105
148
110
184
176
133
107
142
118
151
105
114

, signature_index
, signature_index
, signature_index
, signature_index
signature_index
, signature_index
, signature_index
, signature_index
, signature_index
, signature_index
, signature_index
, signature_index

, signature_index

ow = 0
, signature_index
, signature_index
, signature_index
, signature_index
, signature_index
, signature_index
, signature_index
, signature_index
, signature_index
, signature_index
, signature_index
, signature_index
, signature_index
, signature_index
, signature_index
. signature_index

= 61
=91
= 60
= 95

= 66

=176
= 82
= 62

= 64
= 67

= 58

=179
= 56

= 81
=93

92
=75
= 88

=173
= 84
=78
108
155
125
139
143
126
130
170
124
144

170
141

139
144
139
139
127
170
170
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0000019E
000001A3
000001A8
000001AD
000001B2
000001B7
000001BC
000001C1
000001CA
000001D3
000001DC
000001F5
00000206
00000210
00000219
00000224
00000231
00000238
00000252
0000025D
00000278
00000283
00000290
00000297
000002A9
000002B1
000002B8
000002C2
000002C7
000002FC
00000301
00000312
0000031A
00000352
00000365
00000394
000003AB
000003B7
000003C3
000003D9
000003E0
000003E6
000003F1
00000401
0000040C
00000421
0000043A
0000044C
00000452
00000457
0000045D
00000469
0000046F
0000048B
0000049E
000004B3
000004BC
000004C4
000004cA
000004E0
000004ED
000004FA
00000506
0000050B
00000529
0000053A
0000054F
00000563
00000567
00000570
00000574
00000578
00000580
00000587
00000598
0000059D
00000586
000005BE
000005CE
000005D2
000005DB
000005E2
000005F7
000005FE

constant_pool[89]
constant_.pool[90]
constant_pool[91]
constant_pool[92]
constant_pool [93]
constant_pool [94]
constant_pool [95]
constant_pool[96]
constant_pool[98]
constant_pool[100]
constant_pool[102]
constant_pool[103]
constant_pool[104]
constant_pool [105]
constant_pool[106]
constant_pool[107]
constant_pool[108]
constant_pool[109]
constant_pool[110]
constant_pool[111]
constant_pool[112]
constant_pool[113]
constant_pool[114]
constant_pool[115]
constant_pool[116]
constant_pool[117]
constant_pool([118]
constant_pool[119]
constant_pool [120]
constant_pool[121]
constant_pool [122]
constant_pool[123]
constant_pool[124]
constant_pool [125]
constant_pool[126]
constant_pool[127]
constant_pool [128]
constant_pool[129]
constant_pool[130]
constant_pool[131]
constant_pool [132]
constant_pool[133]
constant_pool [134]
constant_pool[135]
constant_pool[136]
constant_pool [137]
constant_pool [138]
constant_pool([139]
constant_pool [140]
constant_pool[141]
constant_pool[142]
constant_pool([143]
constant_pool [144]
constant_pool [145]
constant_pool(146]
constant_pool[147]
constant_pool[148]
constant_pool [149]
constant_pool[150]
constant_pool [151]
constant_pool[152]
constant_pool [153]
constant_pool [154]
constant_pool [155]
constant_pool[156]
constant_pool[157]
constant_pool [158]
constant_pool [159]
constant_pool([160]
constant_pool[161]
constant_pool[162]
constant_pool [163]
constant_pool[164]
constant_pool[165]
constant_pool[166]
constant_pool[167]
constant_pool[168]
constant_pool([169]
constant_pool([170]
constant_pool[171]
constant_pool[172]
constant_pool[173]
constant_pool[174]
constant_pool[175]

= <6>

CONSTANT_NameAndType
CONSTANT_NameAndType
CONSTANT_NameAndType
CONSTANT_NameAndType
CONSTANT_NameAndType
CONSTANT_NameAndType
CONSTANT_NameAndType
CONSTANT_Double ,; high

CONSTANT_Double ,
CONSTANT_Double , high =

CONSTANT_Ut£8
CONSTANT_Ut £8
CONSTANT_Ut £8
CONSTANT_Ut£8
CONSTANT_Ut£8
CONSTANT_Ut£8
CONSTANT_Ut £8
CONSTANT_Ut£8
CONSTANT_Ut £8
CONSTANT_Ut£8
CONSTANT_Ut£8
CONSTANT_Ut £8
CONSTANT_Ut£8
CONSTANT_Ut £8
CONSTANT_Ut £8
CONSTANT_Ut£8
CONSTANT_Ut £8
CONSTANT_Ut£8
CONSTANT_Ut£8
CONSTANT_Ut £8
CONSTANT_Ut £8
CONSTANT_Ut£8
CONSTANT_Ut£8
CONSTANT_Ut£8
CONSTANT_Ut £8
CONSTANT_Ut£8
CONSTANT_Utf8
CONSTANT_Ut £8
CONSTANT_Ut£8
CONSTANT_Ut£8
CONSTANT_Ut £8
CONSTANT_Ut£8
CONSTANT_Ut£8
CONSTANT_Ut£8
CONSTANT_Ut£8
CONSTANT_Ut£8
CONSTANT_Ut£8
CONSTANT_Ut£8
CONSTANT_Ut£8
CONSTANT_Ut£8
CONSTANT_Ut£8
CONSTANT_Ut£8
CONSTANT_Ut£8
CONSTANT_Ut£8
CONSTANT_Ut£8
CONSTANT_Ut£8
CONSTANT_Ut£8
CONSTANT_Ut£8
CONSTANT_Ut£8
CONSTANT_Ut£8
CONSTANT_Ut £8
CONSTANT_Ut£8
CONSTANT_Ut£8
CONSTANT_Ut£8
CONSTANT_Utf8
CONSTANT_Ut£8
CONSTANT_Ut£8
CONSTANT_Ut£8
CONSTANT_Ut£8
CONSTANT_Ut£8
CONSTANT_Ut £8
CONSTANT_Ut£8
CONSTANT_Ut £8
CONSTANT_Ut £8
CONSTANT_Ut £8
CONSTANT_Ut £8
CONSTANT_Ut£8
CONSTANT_Ut £8
CONSTANT_Ut £8
CONSTANT_Ut £8
CONSTANT_Ut £8
CONSTANT_Ut£8
CONSTANT_Ut £8
CONSTANT_Ut£8

, name_index = 106 , signature_index = 141
, name_index = 179 , signature_index = 141
, name_index = 119 , signature_index = 170
, name_index = 116 , signature_index = 181
, name_index = 166 , signature_index = 170
, name_index = 163 ,. signature_index = 170
, name_index = 162 , signature_index = 178
= 1074921472 , low = 0
high = 1073217536 , low = 0O
1072546447 , low = 1546188227

Data = (Ljava/awt/Graphics;)V

Data = java/awt/Color

Data = (IIII)V

Data = <init>

Data = getHours

Data = SourceFile

Data = [[[I

Data = (Ljava/lang/Runnable;)V

Data = dot_draw

Data = (Ljava/awt/Graphics;II)V

Data = toString

Data = Exceptions

Data = stop

Data = LineNumberTable

Data = black

Data = size

Data = repaint

Data = sz

Data = (Ljava/net/URL;Ljava/lang/String;)Ljava/awt/Image;

Data = st

Data = java/util/Date

Data = start

Data = (Ljava/awt/Image;IIIILjava/awt/image/ImageObserver;)Z

Data = ()Ljava/net/URL;

Data = (Ljava/lang/String;)Ljava/lang/StringBuffer;

Data = ()Ljava/lang/String;

Data = drawImage

Data = color_sel

Data = (Ljava/awt/Color;)V

Data = init

Data = [[I

Data = getImage

Data = setBackground

Data = char_dot

Data = java/awt/Component

Data = java/lang/StringBuffer

Data = getDocumentBase

Data = ()V

Data = [I

Data = ()I

Data = clearRect

Data = ()D

Data = (Ljava/awt/Graphics;III)V

Data = java/lang/Thread

Data = java/awt/Dimension

Data = random

Data = sleep

Data = run

Data = java/lang/Exception

Data = clock_disp

Data = getSeconds

Data = char_disp

Data = yy

Data = (I)Ljava/lang/StringBuffer;

Data = java/lang/Math

Data = java/lang/Runnable

Data = java/awt/Graphics

Data = m

Data = sample

Data = j

Data = i

Data = width

Data = mode

Data = java/awt/Image

Data = xx

Data = ()Ljava/awt/Dimension;

Data = paint

Data = ConstantValue

Data = I

Data = append

Data = .gif

Data = java/applet/Applet

Data = Code

Data = sample.java
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CONSTANT_Utf8 , Data = height

00000615 constant_pool[177] CONSTANT_Utf8 , Data = LocalVariables
00000626 constant_pool [178] CONSTANT_Utf8 , Data = [Ljava/awt/Image;
0000063A constant_pool[179] = <1> CONSTANT_Utf8 , Data = getMinutes 4
00000647 constant_pool[180] CONSTANT_Utf8 , Data = java/gif/b
00000654 constant_pool[181] CONSTANT_Utf8 , Data = Ljava/awt/Color;
00000667 constant_pool[182] CONSTANT_Utf8 , Data = Ljava/lang/Thread;
0000067C constant_pool[183] CONSTANT_Utf8 , Data = (J)V

00000683 constant_pool[184] = <1> CONSTANT Utf8 , Data = flow

0000060C  constant_pool[176]

0000068A Access Flag = 0001 --- ACC_PUBLIC
0000068C This Class = sample
0000068E Super Class = java/applet/Applet
00000690 Intérface Count = 1
00000692 interface[0] : Name = java/lang/Runnable

00000694 Fields Count = 10

00000696 field(0] : ( no flag ) , = j , Signature = I , Attribute = 0

0000069E field[1l] : ( no flag ) , color_sel , Signature = I , Attribute = 0

000006A6 field(2] : ( no flag ) , xx , Signature = I , Attribute = 0

000006AE field[3] : ( no flag ) , yy , Signature = I , Attribute = 0

000006B6 field(4] : ( no flag ) , sz , Signature = I , Attribute = 0

000006BE field([5] : ( no flag ) , st , Signature = I , Attribute = 0

000006C6 field[6] : ( no flag ) , mode , Signature = I , Attribute = 0

000006CE field[7] : ( no flag ) , = i , Signature = [Ljava/awt/Image; , Attribute = 0
000006D6 field[8) : ACC_PRIVATE , Name = flow , Signature = Ljava/lang/Thread; , Attribute = 0
000006DE field[9) : ( no flag ) , Name = m , Signature = [[[I , Attribute = 0

000006E6 Methods Count = 10

000006E8 method (0] : ACC_PUBLIC , Name = init , Signature = ()V , Attribute =1

type = Code , length = 106 , max_stack = 6 , max_locals = 3 , code_length = 62

000000 aload_0 (Load object reference from local variable)
000001 invokevirtual 002¢C (Invoke instance method)

000004 astore_1 (Store object reference into local variable)
000005 iconst_1 (Push integer constant)

000006 istore_2 (Store integer into local variable)

000007 goto 0029 (Branch)

00000A aload_0 (Load object reference from local variable)
00000B getfield 0025 (Fetch field from object)

00000E iload_2 (Load integer from local variable)

00000F aload_0 (Load object reference from local variable)
000010 aload_1 (Load object reference from local variable)
000011 new 0011 (Create new object)

000014 dup (Duplicate top stack word)

000015 invokenonvirt 0034 (Invoke instance method, dispatching based on compile-time type)
000018 1dcl 02 (Push item from constant pool)

00001A invokevirtual 0022 (Invoke instance method)

00001D iload_2 (Load integer from local variable)

00001E invokevirtual 001B (Invoke instance method)

000021 1dcl 01 (Push item from constant pool)

000023 invokevirtual 0022 (Invoke instance method)

000026 invokevirtual 0021 (Invoke instance method)

000029 invokevirtual 002D (Invoke instance method)

00002C aastore (Store into object reference array)

00002D iinc 02 01 (Increment local variable by constant)
000030 iload_2 (Load integer from local variable)

000031 bipush OE (Push one-byte signed integer)

000033 if_icmple FFD7 (Branch if integer less than or equal to)
000036 aload_0 (Load object reference from local variable)
000037 getstatic 0031 (Get static field from class)

00003A invokevirtual 0029 (Invoke instance method)

00003D return (Return (void) from procedure)

exception_table_length = 0
attributes_count = 1
00000742 type = LineNumberTable , attribute_length = 26

00 06 00 00 00 19 00 05 00 1A 00 OA 00 1B 00 2D 00 1A 00 36
00 1D 00 3D 00 18

00000760 method(1] : ACC_PUBLIC , Name = start , Signature = ()V , Attribute =1

type = Code , length = 52 , max_stack = 4 , max_locals = 1 , code_length = 20
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000000 aload_0 (Load object reference from local variable)

000001 new 0009 (Create new object)

000004 dup (Duplicate top stack word)

000005 aload_0 (Load object reference from local variable)

000006 invokenonvirt 0017 (Invoke instance method, dispatching based on compile-time type)
000009 putfield 0020 (set field in object)

00000C aload_0 (Load object reference from local variable)

00000D getfield 0020 (Fetch field from object)

000010 invokevirtual 001F (Invoke instance method)

000013 return (Return (void) from procedure)

exception_table_length = 0

attributes_count = 1

00000790 type = LineNumberTable , attribute_length = 14

00 03 00 00 00 21 00 OC 00 22 00 13 00 20

000007A2  method[2] : ACC_PUBLIC , Name = run , Signature = ()V , Attribute = 1

type = Code , length = 77 , max_stack = 3 , max_locals = 1 , code_length = 25

000000 1dc2w 0045 (Push long or double from constant pool)
000003 invokestatic 0032 (Invoke a class (static) method)

000006 aload_0 (Load object reference from local variable)
000007 invokevirtual 0028 (Invoke ‘instance method)

00000A goto FFF6 (Branch)

00000D pop (Pop top stack word)

00000E aload_0 (Load object reference from local variable)
00000F dup (Duplicate top stack word)

000010 getfield 0035 (Fetch field from object)

000013 iconst_1 (Push integer constant)

000014 iadd (Integer add)

000015 putfield 0035 (Set field in object)

000018 return (Return (void) from procedure)

exception_table_length = 1

000007D5 start_pc = 0 , end_pc = 13 , handler_pc = 13 , catch_type = java/lang/Exception
attributes_count = 1

000007DF type = LineNumberTable , attribute_length = 26

00 06 00 00 00 26 00 00 00 28 00 06 00 29 00 OA 00 27 00 0D
00 2C 00 18 00 25

000007FD method (3] : ACC_PUBLIC , Name = stop , Signature = ()V , Attribute = 1

type = Code , length = 36 , max_stack = 1 , max_locals = 1 , code_length = 8

000000 aload_0 (Load object reference from local variable)
000001 getfield 0020 (Fetch field from object)

000004 invokevirtual 0016 (Invoke instance method)

000007 return (Return (void) from procedure)

exception_table_length = 0

attributes_count = 1

00000821 type = LineNumberTable , attribute_length = 10

00 02 00 00 00 30 00 07 00 2F

0000082F method[4] : ACC_PUBLIC , Name = paint , Signature = (Ljava/awt/Graphics;)V , Attribute = 1

type = Code , length = 109 , max_stack = 5 , max_locals = 7 , code_length = 57

000000 aload_0 (Load object reference from local variable)
000001 invokevirtual 001A (Invoke instance method)

000004 astore_2 (Store object reference into local variable)
000005 aload_1 (Load object reference from local variable)
000006 iconst_0 (Push integer constant)

000007 iconst_0 (Push integer constant)

000008 aload_2 (Load object reference from local variable)
000009 getfield 0013 (Fetch field from object)

00000C aload_2 (Load object reference from local variable)
00000D getfield 0037 (Fetch field from object)

000010 invokevirtual  002F (Invoke instance method)

000013 new 0007 (Create new object)

000016 dup (Duplicate top stack word)

000017 invokenonvirt 0036 (Invoke instance method, dispatching based on compile-time type)
00001A astore_3 (Store object reference into local variable)
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00001B aload_3 (Load object reference from local variable)
00001C invokevirtual 001E (Invoke instance method)

00001F istore 04 (Store integer into local variable)

000021 aload_3 (Load object reference from local variable)
000022 invokevirtual 0018 (Invoke instance method)

000025 istore 05 (Store integer into local variable)

000027 aload_3 (Load object reference from local variable)
000028 invokevirtual 0014 (Invoke instance method)

00002B istore 06 (Store integer into local variable)

00002D aload_0 (Load object reference from local variable)
00002E aload_1l (Load object reference from local variable)
00002F iload 04 (Load integer from local variable)

000031 iload 05 (Load integer from local variable)

000033 iload 06 (Load integer from local variable)

000035 invokevirtual 0012 (Invoke instance method)

000038 return (Return (void) from procedure)

exception_table_length = 0

attributes_count = 1

00000884 type = LineNumberTable , attribute_length = 34

00 08 00 00 00 34 00 05 00 35 00 13 00 36 00 1B 00 37 00 21
00 38 00 27 00 39 00 2D 00 3A 00 38 00 33

000008AA method[5] : ( no flag ) , Name = clock_disp , Signature = (Ljava/awt/Graphics;III)V , Attribute = 1

type = Code , length = 504 , max_stack = 5 , max_locals = 10 , code_length = 396

000000 iconst_1 (Push integer constant)

000001 istore 09 (Store integer into local variable)

000003 aload_0 (Load object reference from local variable)
000004 getfield 002B (Fetch field from object)

000007 istore 06 (Store integer into local variable)

000009 aload_0 (Load object reference from local variable)
00000A getfield 0015 (Fetch field from object)

00000D ifeq 0032 (Branch if equal to 0)

000010 aload_0 (Load object reference from local variable)
000011 getfield 0033 (Fetch field from object)

000014 istore 09 . (Store integer into local variable)

000016 aload_0 (Load object reference from local variable)
000017 dup (Duplicate top stack word)

000018 getfield 0023 (Fetch field from object)

00001B iconst_3 (Push integer constant)

00001C iadd (Integer add)

00001D putfield 0023 (Set field in object)

000020 aload 0 (Load object reference from local variable)
000021 dup (Duplicate top stack word)

000022 getfield 001c (Fetch field from object)

000025 iconst_2 (Push integer constant)

000026 iadd (Integer add)

000027 putfield 0o01c (set field in object)

00002A aload_0 (Load object reference from local variable)
00002B dup (Duplicate top stack word)

00002C getfield 0030 (Fetch field from object)

00002F bipush 28 (Push one-byte signed integer)

000031 isub (Integer subtract)

000032 putfield 0030 (Set field in object)

000035 aload_0 (Load object reference from local variable)
000036 dup (Duplicate top stack word)

000037 getfield 002B (Fetch field from object)

00003A iconst_5 (Push integer constant)

00003B isub (Integer subtract)

00003C putfield 002B (set field in object)

00003F aload_0 (Load object reference from local variable)
000040 getfield 0030 (Fetch field from object)

000043 aload_0 (Load object reference from local variable)
000044 getfield 001c (Fetch field from object)

000047 bipush 1C (Push one-byte signed integer)

000049  imul (Integer multiply)

00004A iadd (Integer add)

00004B istore 05 (Store integer into local variable)

00004D iload 04 (Load integer from local variable)

00004F bipush O0A (Push one-byte signed integer)

000051 idiv (Integer divide)

000052 istore 07 (Store integer into local variable)

000054 aload 0 (Load object reference from local variable)
000055 aload_1 (Load object reference from local variable)
000056 iload 05 (Load integer from local variable)

000058 iload 06 (Load integer from local variable)

00005A iload 07 (Load integer from local variable)

00005C invokevirtual 001D (Invoke instance method)

00005F aload_0 (Load object reference from local variable)
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000060
000063
000064
000067

000069

00006A
00006B
00006D
00006F
000071
000072
000074
000075
000076
000078
00007A
00007C
00007F
000080
000083
000084
000087
000089
00008A
00008B
00008D
00008E
000090
000091
000093
000094
000095
000097
000099
00009B
00009E
00009F
0000A2
0000A3
0000A6
0000A8
0000A9
0000AA
0000AC
0000AD
0000AF
0000BO
0000B2
0000B3
0000B4
0000B6
0000B8
0000BA
0000BD
0000BE
0000C1
0000C3
0000Cc4
0000C6
0000C7
0000C9
ooooca
0000CB
0000CD
0000CF
0000D1
0000D4
0000D5
0000D8
0000D9

0000DC -

0000DE
0000DF
0000EO
0000E2
0000E3
0000E5
0000E6
0000E8
0000E9
0000EA
0000EC
0000EE
0000F0

getfield 0030
aload_0

getfield o0o0ic
bipush 22

imul

iadd

istore 05

iload 04

bipush 0A

irem

istore 08

aload_0

aload_1

iload 05

iload 06

iload 08
invokevirtual 001D
aload_0

getfield 0030
aload_0

getfield 0o1c
bipush O0E

imul

iadd

istore 05

iload_3

bipush 0A

idiv

istore 07

aload_0

aload_1

iload 05

iload 06

iload 07
invokevirtual 001D
aload_0

getfield 0030
aload_0

getfield 001C
bipush 14

imul

iadd

istore 05

iload_3

bipush 0A

irem

istore 07

aload_0

aload_1

iload 05

iload 06

iload 07
invokevirtual 001D
aload_0

getfield 0030
istore 05

iload_2

bipush 0A

idiv

istore 07

aload_0

aload_1

iload 05

iload 06

iload 07
invokevirtual 001D
aload_0

getfield 0030
aload_0

getfield ooic
bipush 06 .
imul

iadd

istore 05

iload_2

bipush 0A

irem

istore 07

aload_0

aload_1

iload 05

iload 06

iload 07
invokevirtual 001D

(Fetch field from object)

(Load object reference from local variable)
(Fetch field from object)

(Push one-byte signed integer)

(Integer multiply)

(Integer add)

(Store integer into local variable)

(Load integer from local variable)

(Push one-byte signed integer)

(Integer remainder)

(Store integer into local variable)

(Load object reference from local variable)
(Load object reference from local variable)
(Load integer from local variable)

(Load integer from local variable)

(Load integer from local variable)

(Invoke instance method)

(Load object reference from local variable)
(Fetch field from object)

(Load object reference from local variable)
(Fetch field from object)

(Push one-byte signed integer)

(Integer multiply)

(Integer add)

(Store integer into local variable)

(Load integer from local variable)

(Push  one-byte signed integer)

(Integer divide)

(Store integer into local variable)

(Load object reference from local variable)
(Load object reference from local variable)
(Load integer from local variable)

(Load integer from local variable)

(Load integer from local variable)

(Invoke instance method)

(Load object reference from local variable)
(Fetch field from object)

(Load object reference from local variable)
(Fetch field from object)

(Push one-byte signed integer)

(Integer multiply)

(Integer add)

(Store integer into local variable)

(Load integer from local variable)

(Push one-byte signed integer)

(Integer remainder)

(Store integer into local variable)

(Load object reference from local variable)
(Load object reference from local variable)
(Load integer from local variable)

(Load integer from local variable)

(Load integer from local variable)

(Invoke instance method)

(Load object reference from local variable)
(Fetch field from object)

(Store integer into local variable)

(Load integer from local variable)

(Push one-byte signed integer)

(Integer divide)

(Store integer into local variable)

(Load object reference from local variable)
(Load object reference from local variable)
(Load integer from local variable)

(Load integer from local variable)

(Load integer from local variable)

(Invoke instance method)

(Load object reference from local variable)
(Fetch field from object)

(Load object reference from local variable)
(Fetch field from object)

(Push one-byte signed integer)

(Integer multiply)

(Integer add)

(Store integer into local variable)

(Load integer from local variable)

(Push one-byte signed integer)

(Integer remainder)

(Store integer into local variable)

(Load object reference from local variable)
(Load object reference from local variable)
(Load integer from local variable)

(Load integer from local variable)

(Load integer from local variable)

(Invoke instance method)
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0000F3
0000F4
0000F7
0000F8
0000FB
0000FD
0000FE
0000FF
000101
000102
000103
000105
000107
00010A
00010B
00010E
00010F
000112
000114
000115
000116
000118
000119
00011Aa
00011C
00011E
000121
000122
000125
000128
000129
00012B
00012E
00012F
000130
000133
000134
000135
000138
000139
00013A
00013D
00013E
00013F
000142
000143
000144
000147
000149
00014A
00014D
00014E
00014F
000152
000153
000154
000157
000159
00015B
00015E
00015F
000160
000163
000164
000165
000168
000169
00016C
00016E
000171
000172
000173
000176
000179
00017C
00017D
000180
000181
000182
000185
000186
000187
000188
00018B

aload_0

getfield 0030
aload_0

getfield 0o0lc
bipush 0C

imul

iadd

istore 05

aload_0

aload_1

iload = 05

iload 06
invokevirtual 0026
aload_0

getfield 0030
aload_0

getfield oolc
bipush 1A

imul

iadd

istore 05

aload_0

aload_1

iload 05

iload 06
invokevirtual 0026
aload_0

getfield 0015
ifeq 0032
aload_0

iload 09
putfield 0033
aload_0

dup

getfield 0023
iconst_3

isub

putfield 0023
aload_0

dup

getfield 001c
iconst_2

isub

putfield 001c
aload_0

dup

getfield 0030
bipush 28

iadd

putfield 0030
aload_0

dup

getfield 002B
iconst_5

iadd

putfield 002B
iload 08

bipush 09
if_icmpne 001B
aload_0

dup

getfield 0033
iconst_1

iadd

putfield 0033
aload_0

getfield 0033
bipush O0E
if_icmple 0008
aload_0

iconst_1

putfield 0033
invokestatic 0024
1ldc2w 0064

dempl

ifle 0009
aload_0

iconst_1

putfield 0015
return

aload_0

iconst_0

putfield 0015
return

(Load object reference from local variable)
(Fetch field from object)

(Load object reference from local variable)
(Fetch field from object)

(Push one-byte signed integer)

(Integer multiply)

(Integer add)

(Store integer into local variable)

(Load object reference from local variable)
(Load object reference from local variable)
(Load integer from local variable)

(Load integer from local variable)

(Invoke instance method)

(Load object reference from local variable)
(Fetch field from object)

(Load object reference from local variable)
(Fetch field from object)

(Push one-byte signed integer)

(Integer multiply)

(Integer add)

(Store integer into local variable)

(Load object reference from local variable)
(Load object reference from local variable)
(Load integer from local variable)

(Load integer from local variable)

(Invoke instance method)

(Load object reference from local variable)
(Fetch field from object)

(Branch if equal to 0)

(Load object reference from local variable)
(Load integer from local variable)

(Set field in object)

(Load object reference from local variable)
(Duplicate top stack word)

(Fetch field from object)

(Push integer constant)

(Integer subtract)

(Set field in object)

(Load object reference from local variable)
(Duplicate top stack word)

(Fetch field from object)

(Push integer constant)

(Integer subtract)

(set field in object)

(Load object reference from local variable)
(Duplicate top stack word)

(Fetch field from object)

(Push one-byte signed integer)

(Integer add)

(Set field in object)

(Load object reference from local variable)
(Duplicate top stack word)

(Fetch field from object)

(Push integer constant)

(Integer add)

(Set field in object)

(Load integer from local variable)

(Push one-byte signed integer)

(Branch if integers not equal)

(Load object reference from local variable)
(Duplicate top stack word)

(Fetch field from object)

(Push integer constant)

(Integer add)

(set field in object)

(Load object reference from local variable)
(Fetch field from object)

(Push one-byte signed integer)

(Branch if integer less than or equal to)
(Load object reference from local variable)
(Push integer constant)

(Set field in object)

(Invoke a class (static) method)

(Push long or double from constant pool)
(Double float compare (-1 on NaN))

(Branch if less than or equal to 0)

(Load object reference from local variable)
(Push integer constant)

(Set field in object)

(Return (void) from procedure)

(Load object reference from local variable)
(Push integer constant)

(Set field in object)

(Return (void) from procedure)
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00000ABO

00000B03

exception_table_length = 0

attributes_count = 1

00000A52 type = LineNumberTable , attribute_length = 90

00 16 00 00 00 3E 00 03 00 3F 00 09 00 40 00 10 00 41 00 16
00 42 00 3F 00 44 00 5F 00 45 00 7F 00 46 00 9E 00 47 00 BD
00 48 00 D4 00 49 00 F3 00 4A 01 OA 00 4B 01 21 00 4C 01 28
00 4D 01 2E 00 4E 01 57 00 50 01 5E 00 51 01 68 00 52 01 76
00 54 01 86 00 55 01 8B 00 3D

method[6] : ( no flag ) , Name = char_dot , Signature = (Ljava/awt/Graphics;II)V , Attribute

type = Code , length = 69 , max_stack = 8 , max_locals = 4 , code_length = 37

000000 aload_0 (Load object reference from local variable)
000001 aload_1 (Load object reference from local variable)
000002 iload_2 (Load integer from local variable)

000003 iload_3 (Load integer from local variable)

000004 aload_0 (Load object reference from local variable)
000005 getfield 0o01c (Fetch field from object)

000008 i2d (Integer to double float)

000009 1ldc2w 0062 (Push long or double from constant pool)
00000C dmul (Double float multiply)

00000D d2i (Double float to integer)

00000E iadd (Integer add)

00000F invokevirtual 0027 (Invoke instance method)

000012 aload_0 (Load object reference from local variable)
000013 aload_1 (Load object reference from local variable)
000014 iload_2 (Load integer from local variable)

000015 iload_3 (Load integer from local variable)

000016 aload_0 (Load object reference from local variable)
000017 getfield 0o1c (Fetch field from object)

00001A i2d (Integer to double float)

00001B 1ldc2w 0060 (Push long or double from constant pool)
00001E dmul (Double float multiply)

00001F d2i (Double float to integer)

000020 iadd (Integer add)

000021 invokevirtual 0027 (Invoke instance method)

000024 return (Return (void) from procedure)

exception_table_length = 0

attributes_count = 1

00000AF1 type = LineNumberTable , attribute_length = 14

00 03 00 00 00 59 00 12 00 5A 00 24 00 58

method[7] : ( no flag ) , Name = dot_draw , Signature = (Ljava/awt/Graphics;II)V , Attribute

type = Code , length = 99 , max_stack = 7 , max_locals = 5 , code_length = 55

000000 aload_0 (Load object reference from local variable)
000001 getfield 0015 (Fetch field from object)

000004 ifne 000C (Branch if not equal to 0)

000007 aload_0 (Load object reference from local variable)
000008 getfield 0033 (Fetch field from object)

00000B istore 04 . (Store integer into local variable)

00000D goto 0012 (Branch)

000010 iconst_1 (Push integer constant)

000011 invokestatic 0024 (Invoke a class (static) method)

000014 1ldc2w 0047 (Push long or double from constant pool)
000017 dmul (Double float multiply)

000018 d2i (Double float to integer)

000019 bipush OE (Push one-byte signed integer)

00001B irem (Integer remainder)

00001C iadd (Integer add)

00001D istore 04 (Store integer into local variable)

00001F aload_l (Load object reference from local variable)
000020 aload_0 (Load object reference from local variable)
000021 getfield 0025 (Fetch field from object)

000024 iload 04 (Load integer from local variable)

000026 aaload (Load object reference from array)

000027 iload_2 (Load integer from local variable)

000028 iload_3 (Load integer from local variable)

000029 aload_0 (Load object reference from local variable)
00002A getfield 0023 (Fetch field from object)

00002D aload_0 (Load object reference from local variable)
00002E getfield 0023 (Fetch field from object)

000031 aload_0 (Load object reference from local variable)
000032 invokevirtual 002A (Invoke instance method)

000035 pop (Pop top stack word)

1
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000036 return (Return (void) from procedure)
exception_table_length = 0
attributes_count = 1

00000B56 type = LineNumberTable , attribute_length = 26

00 06 00 00 00 5F 00 07 00 60 00 OD 00 5F 00 10 00 63 00 1F
00 65 00 36 00 5D

00000B74 method(8] : ( no flag ) , Name = char_disp , Signature = (Ljava/awt/Graphics;III)V , Attribute = 1

type = Code , length = 120 , max_stack = 6 , max_locals = 7 , code_length = 72

000000 iconst_0 (Push integer constant)

000001 istore 0S5 (Store integer into local variable)

000003 goto 003E (Branch)

000006 iconst_0 (Push integer constant)

000007 istore 06 (Store integer into local variable)

000009 goto 002E (Branch)

00000C aload_0 (Load object reference from local variable)
00000D getfield 002E (Fetch field from object)

000010 iload 04 (Load integer from local variable)

000012 aaload (Load object reference from array)

000013 iload 06 (Load integer from local variable)

000015 aaload (Load object reference from array)

000016 iload 05 (Load integer from local variable)

000018 iaload (Load integer from array)

000019 iconst_1 (Push integer constant)

00001A if_icmpne 001a (Branch if integers not equal)

00001D aload_0 (Load object reference from local variable)
00001E aload_1 (Load object reference from local variable)
00001F iload_2 (Load integer from local variable)

000020 aload_o0 (Load object reference from local variable)
000021 getfield 0o01c (Fetch field from object)

000024 iload 05 (Load integer from local variable)

000026 imul (Integer multiply)

000027 iadd (Integer add)

000028 iload_3 (Load integer from local variable)

000029 aload_0 (Load object reference from local variable)
00002A getfield 001c (Fetch field from object)

00002D iload 06 (Load integer from local variable)

00002F imul (Integer multiply)

000030 iadd (Integer add)

000031 invokevirtual 0027 (Invoke instance method)

000034 iinc 06 01 (Increment local variable by constant)
000037 iload 06 (Load integer from local variable)

000039 bipush 07 (Push one-byte signed integer)

00003B if_icmplt FFD1 (Branch if integer less than)

00003E iinc 05 01 (Increment local variable by constant)
000041 iload 05 (Load integer from local variable)

000043 iconst_5 (Push integer constant)

000044 if_icmplt FFC2 (Branch if integer less than)

000047 return (Return (void) from procedure)

exception_table_length = 0
attributes_count = 1
00000BD8 type = LineNumberTable , attribute_length = 30

00 07 00 00 00 69 00 06 00 6A 00 OC 00 6B 00 1D 00 6C 00 34
00 6A 00 3E 00 69 00 47 00 68

00000BFA method[9] : ACC_PUBLIC , Name = <init> , Signature = ()V , Attribute = 1

type = Code , length = 2091 , max_stack = 11 , max_locals = 1 , code_length = 1971

000000 aload_0 (Load object reference from local variable)
000001 invokenonvirt 0019 (Invoke instance method, dispatching based on compile-time type)
000004 aload_0 (Load object reference from local variable)
000005 iconst_1 (Push integer constant)
000006 putfield 0033 (Set field in object)
000009 aload_0 (Load object reference from local variable)
00000A bipush 46 (Push one-byte signed integer)
00000C putfield 0030 (set field in object)
00000F aload_0 (Load object reference from local variable)
000010 bipush 19 (Push one-byte signed integer)
000012 putfield 002B (Set field in object)
000015 aload_0 (Load object reference from local variable)
000016 bipush O0A (Push one-byte signed integer)
000018 putfield 0023 (Set field in object)

L 00001B aload_0 (Load object reference from local variable)
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00001C
00001E
000021
000022
000023
000026
000027
000029
00002C
00002F
000030
000032
000035
000036
000037
000039
00003C
00003D
00003E
00003F
000041
000042
000043
000044
000045
000046
000047
000048
000049
000042
00004B
00004c
00004D
00004E
00004F
000050
000051
000052
000053
000054
000055
000056
000057
000058
000059
000058
00005¢C
00005D
00005E
00005F
000060
000061
000062
000063
000064
000065
000066
000067
000068
000069
000062
00006B
00006C
00006D
00006E
00006F
000070
000071
000072
000073
000075
000076
000077
000078
000079
000072
000078
00007C
00007D
00007E
00007F
000080
000081
000082

bipush 0C (Push one-byte signed integer)

putfield 0o01c (Set field in object)

aload_0 (Load object reference from local variable)
iconst_1 (Push integer constant)

putfield 0015 (Set field in object)

aload_0 (Load object refecence from local variable)
bipush OF (Push one-byte signed integer)

anewarray 000B (Allocate new array of references to objects)
putfield 0025 (Set field in object)

aload_0 (Load object reference from local variable)
bipush 0A (Push one-byte signed integer)

anewarray 000E (Allocate new array of references to objects)
dup (Duplicate top stack word)

iconst_0 (Push integer constant)

bipush 07 (Push one-byte signed integer)

anewarray 0004 (Allocate new array of references to objects)
dup (Duplicate top stack word)

iconst_0 (Push integer constant)

iconst_5 (Push integer constant)

newarray (2% (Allocate new array) : array type = T_INT
dup . (Duplicate top stack word)

iconst_0 (Push integer constant)

iconst_0 (Push integer constant)

iastore (Store into integer array)

dup (Duplicate top stack word)

iconst_1 (Push integer constant)

iconst_1 (Push integer constant)

iastore (Store into integer array)

dup (Duplicate top stack word)

iconst_2 (Push integer constant)

iconst_1 (Push integer constant)

iastore (Store into integer array)

dup (Duplicate top stack word)

iconst_3 (Push integer constant)

iconst_1 (Push integer constant)

iastore (Store into integer array)

dup (Duplicate top stack word)

iconst_4 (Push integer constant)

iconst_0 (Push integer constant)

iastore (Store into integer array)

aastore (Store into object reference array)

dup (Duplicate top stack word)

iconst_1 (Push integer constant)

iconst_5 (Push integer constant)

newarray 0A (Allocate new array) : array type = T_INT
dup (Duplicate top stack word)

iconst_0 (Push integer constant)

iconst_1 (Push integer constant)

iastore (Store into integer array)

dup (Duplicate top stack word)

iconst_1 (Push integer constant)

iconst_0 (Push integer constant)

iastore (Store into integer array)

dup (Duplicate top stack word)

iconst_2 (Push integer constant)

iconst_0 (Push integer constant)

iastore (Store into integer array)

dup (Duplicate top stack word)

iconst_3 (Push integer constant)

iconst_0 (Push integer constant)

iastore (Store into integer array)

dup (Duplicate top stack word)

iconst_4 (Push integer constant)

iconst_1 (Push integer constant)

iastore (Store into integer array)

aastore (Store into object reference array)

dup (Duplicate top stack word)

iconst_2 (Push integer constant)

iconst_5 (Push integer constant)

newarray 0A (Allocate new array) : array type = T_INT
dup (Duplicate top stack word)

iconst_0 (Push integer constant)

iconst_1 (Push integer constant)

iastore (Store into integer array)

dup (Duplicate top stack word)

iconst_1 (Push integer constant)

iconst_0 (Push integer constant)

iastore (Store into integer array)

dup (Duplicate top stack word)

iconst_2 (Push integer constant)

iconst_0 (Push integer constant)

iastore (Store into integer array)

dup (Duplicate top stack word)

iconst_3 (Push integer constant)
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000083
000084
000085
000086
000087
000088
000089
00008A
00008B
00008C
00008D
00008F
000090
000091
000092
000093
000094
000095
000096
000097
000098
000099
00009A
00009B
00009C
00009D
00009E
00009F
0000A0
0000A1
0000A2
0000A3
0000A4
0000A5
0000A6
0000A7
0000A9
0000AA
0000AB
0000AC
0000AD
0000AE
0000AF
0000BO
0000B1
0000B2
0000B3
0000B4
0000B5
0000B6
0000B7
0000B8
0000B9
0000BA
0000BB
0000BC
0000BD
0000BE
0000BF
0000CO
0000C1
0000C3
0000C4
0000C5
0000C6
0000C7
0000Cc8
0000C9
0000CA
0000CB
0ooocc
0000CD
0000CE
0000CF
0000D0
0000D1
0000D2
0000D3
0000D4
0000D5
0000D6
0000D7
0000D8
0000D9

iconst_0
iastore
dup
iconst_4
iconst_1
iastore
aastore
dup
iconst_3
iconst_5
newarray
dup
iconst_0
iconst_1
iastore
dup
iconst_1
iconst_0
iastore
dup
iconst_2
iconst_0
iastore
dup
iconst_3
iconst_0
iastore
dup
iconst_4
iconst_1
iastore
aastore
dup
iconst_4
iconst_5
newarray
dup
iconst_0
iconst_1
iastore
dup
iconst_1
iconst_0
iastore
dup
iconst_2
iconst_0
iastore
dup
iconst_3
iconst_0
iastore
dup
iconst_4
iconst_1
iastore
aastore
dup
iconst_5
iconst_5
newarray
dup
iconst_0
iconst_1
iastore
dup
iconst_1
iconst_0
iastore
dup
iconst_2
iconst_0
iastore
dup
iconst_3
iconst_0
iastore
dup
iconst_4
iconst_1
iastore
aastore
dup
bipush 06

[:N

0A

oA

(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Store into object reference array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Allocate new array) : array type = T_INT
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Store into object reference array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Allocate new array) : array type = T_INT
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Store into object reference array)
(Duplicate top stack word)
(Push integer constant) °
(Push integer constant)
(Allocate new array) : array type = T_INT
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Store into object reference array)
(Duplicate top stack word)
(Push one-byte signed integer)

v SPECIAL $7)
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0000DB
0000DC
0000DE
0000DF
0000E0
0000E1
0000E2
0000E3
0000E4
0000ES
0000E6
0000E7
0000E8
0000E9
0000EA
0000EB
0000EC
0000ED
0000EE
0000EF
0000F0
0000F1
0000F2
0000F3
0000F4
0000F5
0000F6
0000F8
0000FB
0000FC
0000FD
0000FE
000100
000101
000102
000103
000104
000105
000106
000107
000108
000109
00010Aa
00010B
00010C
00010D
00010E
00010F
000110
000111
000112
000113
000114
000115
000116
000117
000118
00011A
00011B
00011C
00011D
00011E
00011F
000120
000121
000122
000123
000124
000125
000126
000127
000128
000129
00012a
00012B
00012C
00012D
00012E
00012F
000130
000131
000132
000134
000135

iconst_5 (Push integer constant)

newarray 0A (Allocate new array) : array type = T_INT
dup (Duplicate top stack word)

iconst_0 (Push integer constant)

iconst_0 (Push integer constant)

iastore (Store into integer array)

dup (Duplicate top stack word)

iconst_1 (Push integer constant)

iconst_1 (Push integer constant)

iastore (Store into integer array)

dup (Duplicate top stack word)

iconst_2 (Push integer constant)

iconst_1 (Push integer constant)

iastore (Store into integer array)

dup (Duplicate top stack word)

iconst_3 (Push integer constant)

iconst_1 (Push integer constant)

iastore (Store into integer array)

dup (Duplicate top stack word)

iconst_4 (Push integer constant)

iconst_0 (Push integer constant)

iastore (Store into integer array)

aastore (Store into object reference array)
aastore (Store into object reference array)
dup (Duplicate top stack word)

iconst_1 (Push integer constant)

bipush 07 (Push one-byte signed integer)
anewarray 0004 (Allocate new array of references to objects)
dup (Duplicate top stack word)

iconst_0 (Push integer constant)

iconst_5 (Push integer constant)

newarray 0A (Allocate new array) : array type = T_INT
dup (Duplicate top stack word)

iconst_0 (Push integer constant)

iconst_0 (Push integer constant)

iastore (Store into integer array)

dup (Duplicate top stack word)

iconst_1 (Push integer constant)

iconst_0 (Push integer constant)

iastore (Store into integer array)

dup . (Duplicate top stack word)

iconst_2 (Push integer constant)

iconst_1 (Push integer constant)

iastore (Store into integer array)

dup (Duplicate top stack word)

iconst_3 (Push integer constant)

iconst_0 (Push integer constant)

iastore (Store into integer array)

dup (Duplicate top stack word)

iconst_4 (Push integer constant)

iconst_0 (Push integer constant)

iastore (Store into integer array)

aastore (Store into object reference array)
dup (Duplicate top stack word)

iqonst_l (Push integer constant)

iconst_5 (Push integer constant)

newarray oA (Allocate new array) : array type = T_INT
dup (Duplicate top stack word)
iconst_0 (Push integer constant)

iconst_0 (Push integer constant)

iastore (Store into integer array)

dup (Duplicate top stack word)
iconst_1 (Push integer constant)

iconst_1 (Push integer constant)

iastore (Store into integer array)

dup (Duplicate top stack word)

iconst_2 (Push integer constant)

iconst_1 (Push integer constant)

iastore (Store into integer array)

dup (Duplicate top stack word)
iconst_3 (Push integer constant)

iconst_0 (Push integer constant)

iastore (Store into integer array)

dup (Duplicate top stack word)

iconst_4 (Push integer constant)

iconst_0 (Push integer constant)

iastore (Store into integer array)

aastore (Store into object reference array)
dup (Duplicate top stack word)

iconst_2 (Push integer constant)

iconst_5 (Push integer constant)

newarray 0A (Allocate new array) : array type = T_INT
dup (Duplicate top stack word)

iconst_0 (Push integer constant)
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000136
000137
000138
000139
00013A
00013B
00013C
00013D
00013E
00013F
000140
000141
000142
000143
000144
000145
000146
000147
000148
000149
00014A
00014B
00014C
00014E
00014F
000150
000151
000152
000153
000154
000155
000156
000157
000158
000159
00015A
000158
00015C
00015D
00015E
00015F
000160
000161
000162
000163
000164
000165
000166
000168
000169
00016A
00016B
00016C
00016D
00016E
00016F
000170
000171
000172
000173
000174
000175
000176
000177
000178
000179
00017A
00017B
00017C
00017D
00017E
00017F
000180
000182
000183
000184
000185
000186
000187
000188
000189
00018A
00018B
00018C

iconst_0
iastore
dup
iconst_1
iconst_0
iastore
dup
iconst_2
iconst_1
iastore
dup
iconst_3
iconst_0
iastore
dup
iconst_4
iconst_0
iastore
aastore
dup
iconst_3
iconst_5
newarray
dup
iconst_0
iconst_0
iastore
dup
iconst_1
iconst_0
iastore
dup
iconst_2
iconst_1
iastore
dup
iconst_3
iconst_0
iastore
dup
iconst_4
iconst_0
iastore
aastore
dup
iconst_4
iconst_5
newarray
dup
iconst_0
iconst_0
iastore
dup
iconst_1
iconst_0
iastore
dup
iconst_2
iconst_1
iastore
dup
iconst_3
iconst_0
iastore
dup
iconst_4
iconst_0
iastore
aastore
dup
iconst_5
iconst_5
newarray
dup
iconst_0
iconst_0
iastore
dup
iconst_1
iconst_0
iastore
dup
iconst_2
iconst_1

0A

oA

(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Store into object reference array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Allocate new array) : array type = T_INT
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Store into object reference array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Allocate new array) : array type = T_INT
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Store into object reference array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Allocate new array) : array type = T_INT
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)

r5292505 SIPECIAL 157
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© 00018D

00018E
00018F
000190
000191
000192
000193
000194
000195
000196
000197
000198
00019A
00019B
00019D
00019E
00019F
0001A0
0001A1
0001A2
0001A3
000124
0001Aa5
000126
0001a7
000128
0001a9
0001AA
0001aB
0001AC
0001AD
0001AE
0001AF
0001B0
0001B1
000182
000183
0001B4
000185
000187
0001BA
0001BB
0001BC
0001BD
0001BF
0001C0
0oo1ic1
0001C2
0001C3
0001Cc4
0001C5
0001C6
0001C7
0001cs8
0001C9
0001cA
0001CB
oooicc
0001CD
0001CE
0001CF
0001D0
0001D1
0001D2
0001D3
0001D4
0001D5
0001D6
0001D7
0001D9
0001DA
0001DB
0001DC
0001DD
0001DE
0001DF
0001E0
0001E1
0001E2
0001E3
0001E4
0001E5
0001E6
0001E7

iastore
dup
iconst_3
iconst_0
iastore’
dup :
iconst_4
iconst_0
iastore
aastore
dup
bipush 06
iconst_5
newarray 0A
dup
iconst_0
iconst_0
iastore
dup
iconst_1
iconst_1
iastore
dup
iconst_2
iconst_1
iastore
dup
iconst_3
iconst_1
iastore
dup
iconst_4
iconst_0
iastore
aastore
aastore
dup
iconst_2
bipush 07
anewarray 0004
dup
iconst_0
iconst_5
newarray 0A
dup
iconst_0
iconst_0
iastore
dup
iconst_1
iconst_1
iastore
dup
iconst_2
iconst_1
iastore
dup
iconst_3
iconst_1
iastore
dup
iconst_4
iconst_0
iastore
aastore
dup
iconst_1
iconst_5
newarray 0A
dup
iconst_0
iconst_1
iastore
dup
iconst_1
iconst_0
iastore
dup
iconst_2
iconst_0
iastore
dup
iconst_3
iconst_0

(Store into integer array)
(Duplicate top stack word)

(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)

(Push integer constant)

(Push integer constant)

(Store into integer array)

(Store into object reference array)
(Duplicate top stack word)

(Push one-byte signed integer)
(Push integer constant)

(Allocate new array) : array type =
(Duplicate top stack word)

(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)

(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)

(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)

(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)

(Push integer constant)

(Push integer constant)

(Store into integer array)

(Store into object reference array)
(Store into object reference array)
(Duplicate top stack word)

(Push integer constant)

(Push one-byte signed integer)

T_INT

(Allocate new array of references to objects)

(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Allocate new array) : array type =
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Store into object reference array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Allocate new array) : array type =
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)

T_INT

T_INT
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0001E8
0001E9

0001EA

0001EB
0001EC
0001ED
0001EE
0001EF
0001F0
0001F1
0001F3
0001F4
0001F5
0001F6
0001F7
0001F8
0001F9
0001FA
0001FB
0001FC
0001FD
0001FE
0001FF
000200
000201
000202
000203
000204
000205
000206
000207
000208
000209
00020A
00020B
00020D
00020E
00020F
000210
000211
000212
000213
000214
000215
000216
000217
000218
000219
00021A
00021B
00021C
00021D
00021E
00021F
000220
000221
000222
000223
000224
000225
000227
000228
000229
00022A
00022B
00022C
00022D
00022E
00022F
000230
000231
000232
000233
000234
000235
000236
000237
000238
000239
00023A
00023B
00023C
00023D
00023E

iastore
dup
iconst_4
iconst_1
iastore
aastore
dup
iconst_2
iconst_5
newarray
dup
iconst_0
iconst_1
iastore
dup
iconst_1
iconst_0
iastore
dup
iconst_2
iconst_0
iastore
dup
iconst_3
iconst_0
iastore
dup
iconst_4
iconst_1
iastore
aastore
dup
iconst_3
iconst_5
newarray
dup
iconst_0
iconst_0
iastore
dup
iconst_1
iconst_0
iastore
dup
iconst_2
iconst_0
iastore
dup
iconst_3
iconst_1
iastore
dup
iconst_4
iconst_0
iastore
aastore
dup
iconst_4
iconst_5
newarray
dup
iconst_0
iconst_0
iastore
dup
iconst_1
iconst_0
iastore
dup
iconst_2
iconst_1
iastore
dup
iconst_3
iconst_0
iastore
dup
iconst_4
iconst_0
iastore
aastore
dup
iconst_5
iconst_5

oA

0A

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Store into object reference array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Allocate new array) : array type = T_INT
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Store into object reference array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Allocate new array) : array type = T_INT
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Store into object reference array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Allocate new array) : array type = T_INT
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Store into object reference array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)

rs27290 SIPECIAL 15T
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00023F
000241
000242
000243
000244
000245
000246
000247
000248
000249
00024A
00024B
00024C
00024D
00024E
00024F
000250
000251
000252
000253
000254
000255
000256
000257
000259
00025A
00025C
00025D
00025E
00025F
000260
000261
000262
000263
000264
000265
000266
000267
000268
000269
00026A
00026B
00026C
00026D
00026E
00026F
000270
000271
000272
000273
000274
000276
000279
00027A
00027B
00027C
00027E
00027F
000280
000281
000282
000283

000284 -

000285
000286
000287
000288
000289
00028A
00028B
00028C
00028D
00028E
00028F
000290
000291
000292
000293
000294
000295
000296
000298
000299
00029A

newarray 0A
dup
iconst_0
iconst_0
iastore
dup
iconst_1
iconst_1
iastore
dup
iconst_2
iconst_0
iastore
dup
iconst_3
iconst_0
iastore
dup
iconst_4
iconst_0
iastore
aastore
dup
bipush 06
iconst_5
newarray 0A
dup
iconst_0
iconst_1
iastore
dup
iconst_1
iconst_1
iastore
dup
iconst_2
iconst_1
iastore
dup
iconst_3
iconst_1
iastore
dup
iconst_4
iconst_1
iastore
aastore
aastore
dup
iconst_3
bipush 07
anewarray 0004
dup
iconst_0
iconst_5
newarray 0A
dup
iconst_0
iconst_0
iastore
dup
iconst_1
iconst_1
iastore
dup
iconst_2
iconst_1
iastore
dup
iconst_3
iconst_1
iastore
dup
iconst_4
iconst_0
iastore
aastore
dup
iconst_1
iconst_5
newarray 0A
dup
iconst_0
iconst_1

(Allocate new array) : array type =
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Store into object reference array)
(Duplicate top stack word)
(Push one-byte signed integer)
(Push integer constant)
(Allocate new array) : array type =
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Store into object reference array)
(Store into object reference array)
(Duplicate top stack word)
(Push integer constant)

(Push one-byte signed integer)

T_INT

T_INT

(Allocate new array of references to objects)

(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Allocate new array) : array type =
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Store into object reference array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Allocate new array) : array type =
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)

T_INT

T_INT
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00029B
00029C
00029D
00029E
00029F
0002A0
0002A1
0002A2
0002A3
000234
0002A5
0002A6
0002A7
0002A8
0002A9
0002AA
0002AB
0002AC
0002AD
0002AE
0002AF
0002B0
0002B2
0002B3
0002B4
0002BS
0002B6
0002B7
0002B8
0002B9
0002BA
0002BB
0002BC
0002BD
0002BE
0002BF
0002Cc0
0002C1
0002C2
0002C3
0002c4
0002C5
0002C6
0002C7
0002C8
0002C9
0002CA
0oo02cc
0002CD
0002CE
0002CF
0002D0
0002D1
0002D2
0002D3
0002D4
0002D5
0002D6
0002D7
0002D8
0002D9
0002DA
0002DB
0002DC
0002DD
0002DE
0002DF
0002E0
0002E1
0002E2
0002E3
0002E4
0002E6
0002E7
0002E8
0002E9
0002EA
0002EB
0002EC
0002ED
0002EE
0002EF
0002F0
0002F1

iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_1 (Push integer constant)
iconst_0 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_2 (Push integer constant)
iconst_0 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_3 (Push integer constant)
iconst_0 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_4 (Push integer constant)
iconst_1 (Push integer constant)
iastore (Store into integer array)
aastore (Store into object reference array)
dup (Duplicate top stack word)
iconst_2 (Push integer constant)
iconst_5 (Push integer constant)
newarray 0A (Allocate new array) : array type = T_INT
dup (Duplicate top stack word)
iconst_0 (Push integer constant)
iconst_0 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_1 (Push integer constant)
iconst_0 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_2 (Push integer constant)
iconst_0 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_3 (Push integer constant)
iconst_0 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_4 (Push integer constant)
iconst_1 (Push integer constant)
iastore (Store into integer array)
aastore (Store into object reference array)
dup (Duplicate top stack word)
iconst_3 (Push integer constant)
iconst_5 (Push integer constant)
newarray [N (Allocate new array) : array type = T_INT
dup (Duplicate top stack word)
iconst_0 (Push integer constant)
iconst_0 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_1 (Push integer constant)
iconst_0 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_2 (Push integer constant)
iconst_1 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_3 (Push integer constant)
iconst_1 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_4 (Push integer constant)
iconst_0 (Push integer constant)
iastore (Store into integer array)
aastore (Store into object reference array)
dup (Duplicate top stack word)
iconst_4 (Push integer constant)
iconst_5 (Push integer constant)
newarray 0A (Allocate new array) : array type = T_INT
dup (Duplicate top stack word)
iconst_0 (Push integer constant)
iconst_0 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_1 (Push integer constant)
iconst_0 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_2 (Push integer constant)
iconst_0 (Push integer constant)
iastore (Store into integer array)

5225 SIPECIAL &7
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0002F2
0002F3
0002F4
0002F5
0002F6
0002F7
0002F8
0002F9
0002FA
0002FB
0002FC
0002FD
0002FE
000300
000301
000302
000303
000304
000305
000306
000307
000308
000309
00030A
00030B
00030C
00030D
00030E
00030F
000310
000311
000312
000313
000314
000315
000316
000318
000319
00031B
00031C
00031D
00031E
00031F
000320
000321
000322
000323
000324
000325
000326
000327
000328
000329
00032Aa
00032B
00032C
00032D
00032E
00032F
000330
000331
000332
000333
000335
000338
000339
00033A
00033B
00033D
00033E
00033F
000340
000341
000342
000343
000344
000345
000346
000347
000348
000349
00034A
00034B
00034C

dup
iconst_3
iconst_0
iastore
dup
iconst_4
iconst_1
iastore
aastore
dup
iconst_5
iconst_5
newarray [):%
dup
iconst_0
iconst_1
iastore
dup
iconst_1
iconst_0
iastore
dup
iconst_2
iconst_0
iastore
dup
iconst_3
iconst_0
iastore
dup
iconst_4
iconst_1
iastore
aastore
dup
bipush 06
iconst_5
newarray oA
dup
iconst_0
iconst_0
iastore
dup
iconst_1
iconst_1
iastore
dup
iconst_2
iconst_1
iastore
dup
iconst_3
iconst_1
iastore
dup
iconst_4
iconst_0
iastore
aastore
aastore
dup
iconst_4
bipush 07
anewarray 0004
dup
iconst_0
iconst_5
newarray 0A
dup
iconst_0
iconst_0
iastore
dup
iconst_1
iconst_0
iastore
dup
iconst_2
iconst_0
iastore
dup
iconst_3
iconst_1
iastore

(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Store into object reference array)
(Duplicate top stack word)
(Push integer constant)

(Push integer ‘constant)
(Allocate new array) : array type = T_INT
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Store into object reference array)
(Duplicate top stack word)
(Push one-byte signed integer)
(Push integer constant)
(Allocate new array) : array type = T_INT
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Store into object reference array)
(Store into object reference array)
(Duplicate top stack word)
(Push integer constant)

(Push one-byte signed integer)
(Allocate new array of references to objects)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)
(Allocate new array) : array type = T_INT
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
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00034D
00034E
00034F
000350
000351
000352
000353
000354
000355
000357
000358
000359
00035A
00035B
00035C
00035D
00035E
00035F
000360
000361
000362
000363
000364
000365
000366
000367
000368
000369
00036A
00036B
00036C
00036D
00036E
00036F
000371
000372
000373
000374
000375
000376
000377
000378
000379
00037A
00037B
00037C
00037D
00037E
00037F
000380
000381
000382
000383
000384
000385
000386
000387
000388
000389
00038B
00038cC:
00038D
00038E
00038F
000390
000391
000392
000393
000394
000395
000396
000397
000398
000399
00039A
00039B
00039C
00039D
00039E
00039F
0003A0
0003A1
0003A2
0003A3

dup
iconst_4
iconst_0
iastore
aastore
dup
iconst_1
iconst_5
newarray
dup
iconst_0
iconst_0
iastore
dup
iconst_1
iconst_0
iastore
dup
iconst_2
iconst_1
iastore
dup
iconst_3
iconst_1
iastore
dup
iconst_4
iconst_0
iastore
aastore
dup
iconst_2
iconst_5
newarray
dup
iconst_0
iconst_0
iastore
dup
iconst_1
iconst_1
iastore
dup
iconst_2
iconst_0
iastore
dup
iconst_3
iconst_1
iastore
dup
iconst_4

iconst_0 o

iastore
aastore
dup
iconst_3
iconst_5
newarray
dup
iconst_0
iconst_1
iastore
dup
iconst_1
iconst_0
iastore
dup
iconst_2
iconst_0
iastore
dup
iconst_3
iconst_1
iastore
dup
iconst_4
iconst_0
iastore
aastore
dup
iconst_4
iconst_5
newarray

0A

oA

0A

0A

(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Store into object reference array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Allocate new array) : array type = T_INT
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Store into object reference array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Allocate new array) : array type = T_INT
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Store into object reference array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Allocate new array) : array type = T_INT
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Store into object reference array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Allocate new array) : array type = T_INT

rs255 SIPECIAL &7
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00035
0003A6
0003A7
0003A8
0003A9
0003AA
0003AB
0003AC
0003AD
0003AE
0003AF
0003B0
000381
000382
000383
0003B4
000385
000386
0003B7
000388
0003B9
0003BA
0003BB
0003BC
0003BD
0003BF
0003C0
0003C1
0003C2
00033
0003c4
0003¢5
0003C6
00037
00038
0003¢9
0003CA
0003CB
0003cc
0003¢D
0003CE
0003CF
000300
0003D1
0003D2
000303
0003D4
0003D5
0003D7
000308
0003DA
0003DB
0003DC
0003DD
0003DE
0003DF
0003E0
0003E1
0003E2
0003E3
0003E4
0003E5
0003E6
0003E7
0003E8
0003E9
0003EA
0003EB
0003EC
0003ED
0003EE
0003EF
0003F0
0003F1
0003F2
0003F4
0003F7
0003F8
0003F9
0003FA
0003FC
0003FD
0003FE
0003FF

dup
iconst_0
iconst_1
iastore
dup
iconst_1
iconst_1
iastore
dup
iconst_2
iconst_1
iastore
dup
iconst_3
iconst_1
iastore
dup
iconst_4
iconst_1
iastore
aastore
dup
iconst_5
iconst_5
newarray 0A
dup
iconst_0
iconst_0
iastore
dup
iconst_1
iconst_0
iastore
dup
iconst_2
iconst_0
iastore
dup
iconst_3
iconst_1
iastore
dup
iconst_4
iconst_0
iastore
aastore
dup
bipush 06
iconst_5
newarray 0A
dup
iconst_0
iconst_0
iastore
dup
iconst_1
iconst_0
iastore
dup
iconst_2
iconst_0
iastore
dup
iconst_3
iconst_1
iastore
dup
iconst_4
iconst_0
iastore
aastore
aastore
dup
iconst_5
bipush 07
anewarray 0004
dup
iconst_0
iconst_5
newarray (-8
dup
iconst_0
iconst_1
iastore

(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Store into object reference array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)
(Allocate new array) : array type = T_INT
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Store into object reference array)
(Duplicate top stack word)
(Push one-byte signed integer)
(Push integer constant)
(Allocate new array) : array type = T_INT
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Store into object reference array)
(Store into object reference array)
(Duplicate top stack word)
(Push integer constant)

(Push one-byte signed integer)
(Allocate new array of references to objects)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)
(Allocate new array) : array type = T_INT
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
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000400
000401
000402
000403
000404
000405
000406
000407
000408
000409
00040A
00040B
00040C
00040D
00040E
00040F
000410
000411
000412
000413
000414
000416
000417
000418
000419
00041A
00041B
00041C
00041D
00041E
00041F
000420
000421
000422
000423
000424
000425
000426
000427
000428
000429
00042A
00042B
00042C
00042D
00042E
000430
000431
000432
000433
000434
000435
000436
000437
000438
000439
00043A
00043B
00043C
00043D
00043E
00043F
000440
000441
000442
000443
000444
000445
000446
000447
000448
00044A
00044B
00044C
00044D
00044E
00044F
000450
000451
000452
000453
000454
000455
000456

dup (Duplicate top stack word)
iconst_1 (Push integer constant)
iconst_1 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_2 (Push integer constant)
iconst_1 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_3 (Push integer constant)
iconst_1 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_4 (Push integer constant)
iconst_1 (Push integer constant)
iastore (Store into integer array)
aastore (Store into object reference array)
dup (Duplicate top stack word)
iconst_1 (Push integer constant)
iconst_5 (Push integer constant)
newarray 0A (Allocate new array) : array type = T_INT
dup (Duplicate top stack word)
iconst_0 (Push integer constant)
iconst_1 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_1 (Push integer constant)
iconst_0 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_2 (Push integer constant)
iconst_0 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_3 (Push integer constant)
iconst_0 (Push integer constant)
iastore (Store into integer array) %
dup (Duplicate top stack word)
iconst_4 (Push integer constant)
iconst_0 (Push integer constant)
iastore (Store into integer array)
aastore (Store into object reference array)
dup (Duplicate top stack word)
iconst_2 (Push integer constant)
iconst_5 (Push integer constant)
newarray 0A (Allocate new array) : array type = T_INT
dup (Duplicate top stack word)
iconst_0 (Push integer constant)
iconst_1 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_1 (Push integer constant)
iconst_0 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_2 (Push integer constant)
iconst_0 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_3 (Push integer constant)
iconst_0 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_4 (Push integer constant)
iconst_0 (Push integer constant)
iastore (Store into integer array)
aastore (Store into object reference array)
dup (Duplicate top stack word)
iconst_3 (Push integer constant)
iconst_5 (Push integer constant)
newarray 0A (Allocate new array) : array type = T_INT
dup (Duplicate top stack word)
iconst_0 (Push integer constant)
iconst_1 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_1 (Push integer constant)
iconst_1 (Push integer constant)
iastore (Store into integer array) -
dup (Duplicate top stack word)
iconst_2 (Push integer constant)
iconst_1 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
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000457
000458
000459
00045A
000458
00045C
00045D
00045E
00045F
000460
000461
000462
000464
000465
000466
000467
000468
000469
00046A
00046B
00046C
00046D
00046E
00046F
000470
000471
000472
000473
000474
000475
000476
000477
000478
000479
00047A
00047B
00047C
00047E
00047F
000480
000481
000482
000483
000484
000485
000486
000487
000488
000489
00048a
00048B
00048C
00048D
00048E
00048F
000490
000491
000492
000493
000494
000496
000497
000499
000492
00049B
00049C
00049D
00049E
00049F
000420
0004A1
0004A2
0004A3
0004A4
0004A5
0004A6
0004A7
0004a8
0004A9
00042A
0004AB
0004AC
0004AD
0004AE

iconst_3
iconst_1
iastore
dup
iconst_4
iconst_0
iastore
aastore
dup
iconst_4
iconst_5
newarray
dup
iconst_0
iconst_0
iastore
dup
iconst_1
iconst_0
iastore
dup
iconst_2
iconst_0
iastore
dup
iconst_3
iconst_0
iastore
dup
iconst_4
iconst_1
iastore
aastore
dup
iconst_5
iconst_5
newarray
dup
iconst_0
iconst_1
iastore
dup
iconst_1
iconst_0
iastore
dup
iconst_2
iconst_0
iastore
dup
iconst_3
iconst_0
iastore
dup
iconst_4
iconst_1
iastore
aastore
dup
bipush 06
iconst_5
newarray
dup
iconst_0
iconst_0
iastore
dup
iconst_1
iconst_1
iastore
dup
iconst_2
iconst_1
iastore
dup
iconst_3
iconst_1
iastore
dup
iconst_4
iconst_0
iastore
aastore

aastore

oA

oA

oA

(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Store into object reference array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)
(Allocate new array) : array type = T_INT
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Store into object reference array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)
(Allocate new array) : array type = T_INT
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Store into object reference array)
(Duplicate top stack word)
(Push one-byte signed integer)
(Push integer constant)
(Allocate new array) : array type = T_INT
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Store into object reference array)
(Store into object reference array)
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0004AF

0004B0

0004B2
. 0004B4
0004B7
000488
0004B9
0004BA
0004BC
0004BD
0004BE
0004BF
0004C0
0004c1
0004c2
0004c3
0004c4
0004cCs
0004ce
0004C7
0004c8
0004c9
0004ca
0004CB
0004cc
0004cD
0004CE
0004CF
0004D0
0004D1
0004D2
0004D3
0004D4
0004D6
0004D7
0004D8
0004D9
0004DA
0004DB
0004DC
0004DD
0004DE
0004DF
0004E0
0004E1
0004E2
0004E3
0004E4
0004ES
0004E6
0004E7
0004E8
0004E9
0004EA
0004EB
0004EC
0004ED
0004EE
0004F0
0004F1
0004F2
0004F3
0004F4
0004F5
0004F6
0004F7
0004F8
0004F9
0004FA
0004FB
0004FC
0004FD
0004FE
0004FF
000500
000501
) 000502
' 000503
000504
000505
000506
000507
000508
000502

dup (Duplicate top stack word)
bipush 06 (Push one-byte signed integer)
bipush . 07 (Push one-byte signed integer)
anewarray -0004 (Allocate new array of references to objects)
dup (Duplicate top stack word)

iconst_0 (Push integer constant)

iconst_5 (Push integer constant)

newarray 0A (Allocate new array) : array type = T_INT
dup (Duplicate top stack word)

iconst_0 (Push integer constant)

iconst_0 (Push integer constant)

iastore (Store into integer array)

dup (Duplicate top stack word)

iconst_1 (Push integer constant)

iconst_1 (Push integer constant)

iastore (Store into integer array)

dup (Duplicate top stack word)

iconst_2 (Push integer constant)

iconst_1 (Push integer constant)

iastore (Store into integer array)

dup (Duplicate top stack word)

iconst_3 (Push integer constant)

iconst_1 (Push integer constant)

iastore (Store into integer array)

dup (Duplicate top stack word)

iconst_4 (Push integer constant)

iconst_0 (Push integer constant)

iastore (Store into integer array)

aastore (Store into object reference array)
dup (Duplicate top stack word)

iconst_1 (Push integer constant)

iconst_5 (Push integer constant)

newarray 0A (Allocate new array) array type = T_INT
dup (Duplicate top stack word)

iconst_0 (Push integer constant)

iconst_1 (Push integer constant)

iastore (Store into integer array)

dup (Duplicate top stack word)

iconst_1 (Push integer constant)

iconst_0 (Push integer constant)

iastore (Store into integer array)

dup (Duplicate top stack word)

iconst_2 (Push integer constant)

iconst_0 (Push integer constant)

iastore (Store into integer array)

dup (Duplicate top stack word)

iconst_3 (Push integer constant)

iconst_0 (Push integer constant)

iastore (Store into integer array)

dup . (Duplicate top stack word)

iconst_d4 (Push integer constant)

iconst_1 (Push integer constant)

iastore (Store into integer array)

aastore (Store into object reference array)
dup (Duplicate top stack word)

iconst_2 (Push integer constant)

iconst_5 (Push integer constant)

newarray 0A (Allocate new array) array type = T_INT
dup (Duplicate top stack word)

iconst_0 (Push integer constant)

iconst_1 (Push integer constant)

iastore (Store into integer array)

dup (Duplicate top stack word)

iconst_1 (Push integer constant)

iconst_0 (Push integer constant)

iastore (Store into integer array)

dup (Duplicate top stack word)

iconst_2 (Push integer constant)

iconst_0 (Push integer constant)

iastore (Store into integer array)

dup (Duplicate top stack word)

iconst_3 (Push integer constant)

iconst_0 (Push integer constant)

iastore (Store into integer array)

dup (Duplicate top stack word)
iconst_4 (Push integer constant)

iconst_0 (Push integer constant)

iastore (Store into integer array)

aastore (Store into object reference array)
dup (Duplicate top stack word)

iconst_3 (Push integer constant)

iconst_5 (Push integer constant)

newarray 0A (Allocate new array) : array type = T_INT
dup (Duplicate top stack word)
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00050B
00050C
00050D
00050E
00050F
000510
000511
000512
000513
000514
000515
000516
000517
000518
000519
00051
00051B
00051C
00051D
00051E
00051F
000520
000521
000522
000524
000525
000526
000527
000528
000529
00052A
00052B
00052C
00052D
00052E
00052F
000530
000531
000532
000533
000534
000535
000536
000537
000538
000539
00053A
000538
00053C
00053E
00053F
000540
000541
000542
000543
000544
000545
000546
000547
000548
000549
000542
00054B
00054C
00054D
00054E
00054F
000550
000551
000552
000553
000554
000556
000557
000559
00055A
000558
00055¢C
00055D
00055E
00055F
000560
000561
000562

iconst_0 (Push integer constant)
iconst_1 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_1 (Push integer constant)
iconst_1 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_2 (Push integer constant)
iconst_1 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_3 (Push integer constant)
iconst_1 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_4 (Push integer constant)
iconst_0 (Push integer constant)
iastore (Store into integer array)
aastore (Store into object reference array)
dup (Duplicate top stack word)
iconst_4 (Push integer constant)
iconst_5 (Push integer constant)
newarray (- (Allocate new array) : array type = T_INT
dup (Duplicate top stack word)
iconst_0 (Push integer constant)
iconst_1 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_1 (Push integer constant)
iconst_0 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_2 (Push integer constant)
iconst_0 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_3 (Push integer constant)
iconst_0 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_4 (Push integer constant)
iconst_1 (Push integer constant)
iastore (Store into integer array)
aastore (Store into object reference array)
dup (Duplicate top stack word)
iconst_5 (Push integer constant)
iconst_5 (Push integer constant)
newarray 0A (Allocate new array) : array type = T_INT
dup (Duplicate top stack word)
iconst_0 (Push integer constant)
iconst_1 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_1 (Push integer constant)
iconst_0 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_2 (Push integer constant)
iconst_0 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_3 (Push integer constant)
iconst_0 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_4 (Push integer constant)
iconst_1 (Push integer constant)
iastore (Store into integer array)
aastore (Store into object reference array)
dup (Duplicate top stack word)
bipush 06 (Push one-byte signed integer)
iconst_5 (Push integer constant)
newarray 0A (Allocate new array) : array type = T_INT
dup (Duplicate top stack word)
iconst_0 (Push integer constant)
iconst_0 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_1 (Push integer constant)
iconst_1 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_2 (Push integer constant)

146




£8E Javah b AKI-BO (FifE)

{UZX 8-11) sample.class D rejava ;1@

000563
000564
000565
000566
000567
000568
000569
00056A
00056B
00056C
00056D
00056E
00056F
000570
000572
000574
000577
000578
000579
00057A
00057C
00057D
00057E
00057F
000580
000581
000582
000583
000584
000585
000586
000587
000588
000589
00058A
00058B
00058C
00058D
00058E
00058F
000590
000591
000592
000593
000594
000596
000597
000598
000599
00059A
000598
00059C
00059D
00059E
00059F
0005A0
0005A1
0005A2
0005A3
0005A4
0005A5
000546
0005A7
0005A8
000549
0005AA
0005AB
0005AC
0005AD
0005AE
0005B0
0005B1
0005B2
0005B3
0005B4
0005B5
0005B6
0005B7
0005B8
0005B9
0005BA
0005BB
0005BC
0005BD

iconst_1
iastore
dup
iconst_3
iconst_1
iastore
dup
iconst_4
iconst_0
iastore
aastore
aastore
dup
bipush 07
bipush 07
anewarray
dup
iconst_0
iconst_5
newarray
dup
iconst_0
iconst_1
iastore
dup
iconst_1
iconst_1
iastore
dup
iconst_2
iconst_1
iastore
dup
iconst_3
iconst_1
iastore
dup
iconst_4
iconst_1
iastore
aastore
dup
iconst_1
iconst_5
newarray
dup
iconst_0
iconst_1
iastore
dup
iconst_1
iconst_0
iastore
dup
iconst_2
iconst_0
iastore
dup
iconst_3
iconst_0
iastore
dup
iconst_4
iconst_1
iastore
aastore
dup
iconst_2
iconst_5
newarray
dup
iconst_0
iconst_0
iastore
dup
iconst_1
iconst_0
iastore
dup
iconst_2
iconst_0
iastore

‘dup

iconst_3

0004

0A

0A

0A

(Push integer constant)

(Store into integer array)
(Duplicate top stack ‘'word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Store into object reference array)
(Store into object reference array)
(Duplicate top stack word)
(Push one-byte signed integer)
(Push one-byte signed integer)
(Allocate new array of references to objects)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)
(Allocate new array) : array type = T_INT
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Store into object reference array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)
(Allocate new array) : array type = T_INT
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Store into object reference array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)
(Allocate new array) : array type = T_INT
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
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0005BE

0005BF
0005C0
0005C1
0005C2
0005C3
0005c4
0005C5
0005C6
0005C7
0005C8
0005CA
0005CB
0005cC
0005CD
0005CE
0005CF
0005D0
0005D1
0005D2
0005D3
0005D4
0005D5
0005D6
0005D7
0005D8
0005D9
0005DA
0005DB
0005DC
0005DD
0005DE
0005DF
0005E0
0005E1
0005E2
0005E4
0005E5
0005E6
0005E7
0005E8
0005E9
0005EA
0005EB
0005EC
0005ED
0005EE
0005EF
0005F0
0005F1
0005F2
0005F3
0005F4
0005F5
0005F6
0005F7
0005F8
0005F9
0005FA
0005FB
0005FC
0005FE
0005FF
000600
000601
000602
000603
000604
000605
000606
000607
000608
000609
00060A
00060B
00060C
00060D
00060E
00060F
000610
000611
000612
000613
000614

iconst_0
iastore
dup
iconst_4
iconst_1
iastore
aastore
dup,
iconst_3
iconst_5
newarray
dup
iconst_0
iconst_0
iastore
dup
iconst_1
iconst_0
iastore
dup
iconst_2
iconst_0
iastore
dup
iconst_3
iconst_1
iastore
dup
iconst_4
iconst_0
iastore
aastore
dup
iconst_4
iconst_5
newarray
dup
iconst_0
iconst_0
iastore
dup
iconst_1
iconst_0
iastore
dup
iconst_2
iconst_1
iastore
dup
iconst_3
iconst_0
iastore
dup
iconst_4
iconst_0
iastore
aastore
dup
iconst_5
iconst_5
newarray
dup
iconst_0
iconst_0
iastore
dup
iconst_1
iconst_1
iastore
dup
iconst_2
iconst_0
iastore
dup
iconst_3
iconst_0
iastore
dup
iconst_4
iconst_0
iastore
aastore
dup
bipush 06

0A

oA

0A

(Push integer constant)

‘(Store into intéger array)

(Duplicate top stack word)
(Push integer constant)
{Push integer constant)
(Store into integer array)
(Store into object reference array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Allocate new array) : array type = T_INT
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Store into object reference array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Allocate new array) : array type = T_INT
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Store into object reference array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Allocate new array) : array type = T_INT
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Duplicate top stack word)
(Push integer constant)
(Push integer constant)
(Store into integer array)
(Store into object reference array)
(Duplicate top stack word)
(Push one-byte signed integer)
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000616
000617
000619
00061A
00061B
00061C
00061D
00061E
00061F
000620
000621
000622
000623
000624
000625
000626
000627
000628
000629
00062Aa
00062B
00062C
00062D
00062E
00062F
000630
000632
000634
000637
000638
000639
00063A
00063C
00063D
00063E
00063F
000640
000641
000642

000643

000644

000645
000646
000647
000648
000649
00064A
00064B
00064C
00064D
00064E
00064F
000650
000651
000652
000653
000654
000656
000657
000658
000659
00065A
00065B
00065C
00065D
00065E
00065F
000660

000661

000662

000663

000664

000665

000666

000667

000668

000669

00066A
00066B
00066C
00066D
00066E
000670

000671

iconst_5
newarray

.dup

iconst_0
iéonst_l
iastore
dup
iconst_1
iconst_0
iastore
dup
iconst_2
iconst_0
iastore
dup
iconst_3
iconst_0
iastore
dup
iconst_4
iconst_0
iastore
aastore
aastore
dup
bipush 08
bipush 07
anewarray
dup
iconst_0
iconst_5
newarray
dup
iconst_0
iconst_0
iastore
dup
iconst_1
iconst_1
iastore
dup
iconst_2
iconst_1
iastore
dup
iconst_3
iconst_1
iastore
dup -
iconst_4
iconst_0
iastore
aastore
dup
iconst_1
iconst_5
newarray
dup
iconst_0
iconst_1
iastore
dup
iconst_1
iconst_0
iastore
dup
iconst_2
iconst_0
iastore
dup
iconst_3
iconst_0
iastore
dup
iconst_4
iconst_1
iastore
aastore
dup
iconst_2
iconst_5
newarray
dup
iconst_0

oA

0004

oA

oA

oA

(Push integer constant)

(Allocate new array) : array type = T_INT
(Duplicate top stack word)

(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)

(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)

(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)

(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)

(Push integer constant)

(Push integer constant)

(Store into integer array)

(Store into object reference array)
(Store into object reference array)
(Duplicate top stack word)

(Push one-byte signed integer)
(Push one-byte signed integer)
(Allocate new array of references to objects)
(Duplicate top stack word)

(Push integer constant)

(Push integer constant)

(Allocate new array) : array type = T_INT
(Duplicate top stack word)

(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)

(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)

(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)

(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)

(Push integer constant)

(Push integer constant)

(Store into integer array)

(Store into object reference array)
(Duplicate top stack word)

(Push integer constant)

(Push integer constant)

(Allocate new array) : array type = T_INT
(Duplicate top stack word)

(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)

(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)

(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)

(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)

(Push integer constant)

(Push integer constant)

(Store into integer array)

(Store into object reference array)
(Duplicate top stack word)

(Push integer constant)

(Push integer constant)

(Allocate new array) : array type = T_INT
(Duplicate top stack word)

(Push integer constant)

rsv2s SIPEGIAL &7

149



{UZR ;8-11) sample.class Drejava B/

000672
000673
000674
000675
000676
000677
000678
000679
00067A
000678
00067C
00067D
00067E
00067F
000680
000681
000682
000683
000684
000685
000686
000687
000688
00068A
00068B
00068C
00068D
00068E
00068F
000690
000691
000692
000693
000694
000695
000696
000697
000698
000699
00069A
00069B
00069C
00069D
00069E
00069F
0006A0
0006A1
0006A2
000624
0006A5
0006A6
0006A7
0006A8
0006A9
0006AA
0006AB
0006AC
0006AD
0006AE
0006AF
0006B0
0006B1
0006B2
0006B3
0006B4
0006B5
0006B6
0006B7
0006B8
0006B9
0006BA
0006BB
0006BC
0006BE
0006BF
0006C0
0006C1
0006C2
0006C3
0006C4
0006C5
0006C6
0006C7
0006C8

iconst_1 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_1 (Push integer constant)
iconst_0 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_2 (Push integer constant)
iconst_0 (Push integgr constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_3 (Push integer constant)
iconst_0 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_4 (Push integer constant)
iconst_1 (Push integer constant)
iastore (Store into integer array)
aastore (Store into object reference array)
dup (Duplicate top stack word)
iconst_3 (Push integer constant)
iconst_5 (Push integer constant)
newarray 0A (Allocate new array) : array type = T_INT
dup (Duplicate top stack word)
iconst_0 (Push integer constant)
iconst_0 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_1 (Push integer constant)
iconst_1 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_2 (Push integer constant)
iconst_1 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_3 (Push integer constant)
iconst_1 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_4 (Push integer constant)
iconst_0 (Push integer constant)
iastore (Store into integer array)
aastore (Store into object reference array)
dup (Duplicate top stack word)
iconst_4 (Push integer constant)
iconst_5 (Push integer constant)
newarray oA (Allocate new array) : array type = T_INT
dup (Duplicate top stack word)
iconst_0 (Push integer constant)
iconst_1 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_1 (Push integer constant)
iconst_0 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_2 (Push integer constant)
iconst_0 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_3 (Push integer constant)
iconst_0 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_4 (Push integer constant)
iconst_1 (Push integer constant)
iastore (Store into integer array)
aastore (Store into object reference array)
dup (Duplicate top stack word)
iconst_5 (Push integer constant)
iconst_5 (Push integer constant)
newarray 0A (Allocate new array) : array type = T_INT
dup (Duplicate top stack word)
iconst_0 (Push integer constant)
iconst_1 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_1 (Push integer constant)
iconst_0 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_2 (Push integer constant)
iconst_0 (Push integer constant)
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0006C9
0006CA
0006CB
o0ooecc
0006CD
0006CE
0006CF
0006D0
0006D1
0006D2
0006D3
0006D4
0006D6
0006D7
0006D9
0006DA
0006DB
0006DC
0006DD
0006DE
0006DF
0006E0
0006E1
0006E2
0006E3
0006E4
0006ES
0006E6
0006E7
0006E8
0006E9
0006EA
0006EB
0006EC
0006ED
0006EE
0006EF
0006F0
0006F2
0006F4
0006F7
0006F8
0006F9
0006FA
0006FC
0006FD
0006FE
0006FF
000700
000701
000702
000703
000704
000705
000706
000707
000708
000709
00070A
00070B
00070C
00070D
00070E
00070F
000710
000711
000712
000713
000714
000716
000717
000718
000719
00071A
00071B
00071C
00071D
00071E
00071F
000720
000721
000722
000723
000724

iastore
dup ’
iconst_3
iconst_0
iastore
dup
iconst_4
iconst_1
iastore
aastore
dup
bipush 06
iconst_5
newarray ()-8
dup
iconst_0
iconst_0
iastore
dup
iconst_1
iconst_1
iastore
dup
iconst_2
iconst_1
iastore
dup
iconst_3
iconst_1
iastore
dup
iconst_4
iconst_0
iastore
aastore
aastore
dup
bipush 09
bipush 07
anewarray 0004
dup
iconst_0
iconst_5
newarray ['):%
dup
iconst_0
iconst_0
iastore
dup
iconst_1
iconst_1
iastore
dup
iconst_2
iconst_1
iastore
dup
iconst_3
iconst_1
iastore
dup
iconst_4
iconst_0
iastore
aastore
dup
iconst_1
iconst_5
newarray 0A
dup
iconst_0
iconst_1
iastore
dup
iconst_1
iconst_0
iastore
dup
iconst_2
iconst_0
iastore
dup
iconst_3
iconst_0

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Store into object reference array)
(Duplicate top stack word)
(Push one-byte signed integer)
(Push integer constant)
(Allocate new array) : array type = T_INT
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Store into object reference array)
(Store into object reference array)
(Duplicate top stack word)
(Push one-byte signed integer)
(Push one-byte signed integer)
(Allocate new array of references to objects)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)
(Allocate new array) : array type = T_INT
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Store into object reference array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)
(Allocate new array) : array type = T_INT
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)
(Push integer constant)

(Push integer constant)
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000725
000726
000727
000728
000729

000722 '

00072B
00072C
00072D
00072E
000730
000731
000732
000733
000734
000735
000736
000737
000738
000739
00073A
00073B
00073C
00073D
00073E
00073F
000740
000741
000742
000743
000744
000745
000746
000747
000748
00074A
00074B
00074C
00074D
00074E
00074F
000750
000751
000752
000753
000754
000755
000756
000757
000758
000759
00075A
00075B
00075C
00075D
00075E
00075F
000760
000761
000762
000764
000765
000766
000767
000768
000769
00076A
00076B
00076C
00076D
00076E
00076F
000770
000771
000772
000773
000774
000775
000776
000777
000778
000779
00077A
00077B

iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_4 (Push integer constant)
iconst_1 (Push integer constant)
iastore (Store into integer array)
aastore . (Store into object reference array)
dup (Duplicate top stack word)
iconst_2 (Push integer constant)
iconst_5 (Push integer constant)
newarray 0A (Allocate new array) : array type = T_INT
dup (Duplicate top stack word)
iconst_0 . (Push integer constant)
iconst_1 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_1 (Push integer constant)
iconst_0 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_2 (Push integer constant)
iconst_0 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_3 (Push integer constant)
iconst_0 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_4 (Push integer constant)
iconst_1 (Push integer constant)
iastore (Store into integer array)
aastore (Store into object reference array)
dup (Duplicate top stack word)
iconst_3 (Push integer constant)
iconst_5 (Push integer constant)
newarray 0A (Allocate new array) : array type = T_INT
dup (Duplicate top stack word)
iconst_0 (Push integer constant)
iconst_0 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_1 (Push integer constant)
iconst_1 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_2 (Push integer constant)
iconst_1 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_3 (Push integer constant)
iconst_1 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_4 (Push integer constant)
iconst_1 (Push integer constant)
iastore (Store into integer array)
aastore (Store into object reference array)
dup (Duplicate top stack word)
iconst_4 (Push integer constant)
iconst_5 (Push integer constant)
newarray (:% (Allocate new array) : array type = T_INT
dup (Duplicate top stack word)
iconst_0 (Push integer constant)
iconst_0 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_1 (Push integer constant)
iconst_0 (Push - integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_2 (Push integer constant)
iconst_0 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_3 (Push integer constant)
iconst_0 (Push integer constant)
iastore (Store into integer array)
dup (Duplicate top stack word)
iconst_4 (Push integer constant)
iconst_1 (Push integer constant)
iastore (Store into integer array)
aastore (Store into object reference array)
dup (Duplicate top stack word)
iconst_5 (Push integer constant)
iconst_5 (Push integer constant)
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" E8E JavansAKI-BON (i)

('J 2 k8-11) sample.class M rejava 718

00077C

newarray [N
00077E dup
00077F iconst_0
000780 iconst_1
000781 iastore
000782 dup
000783 iconst_1
000784 iconst_0
000785 iastore
000786 dup
000787 iconst_2
000788 iconst_0
000789 iastore
00078A dup
00078B iconst_3
00078C iconst_0
00078D iastore
00078E dup

' 00078F iconst_4
000790 iconst_1
000791 " iastore
000792 aastore
¢ ’ 000793  dup
' 000794 bipush 06
000796 iconst_S
000797 newarray 0A
. 000799 dup
00079A iconst_0
00079B iconst_0
00079C iastore
00079D dup
00079E iconst_1
00079F iconst_1
0007A0 iastore
0007A1 dup
‘ 0007A2 iconst_2
0007A3 iconst_1
0007A4 iastore
0007A5 dup
0007A6 iconst_3
0007A7 iconst_1
0007A8 iastore
000729 dup
0007AA iconst_4
0007AB iconst_0
0007AC iastore
0007AD aastore
0007AE aastore
0007AF putfield 002E
0007B2 return
exception_table_length = 0

attributes_count = 1
000013C9

00 19 00 00 00 06 00
00 O0C 00 F3 00 OB 00
00 0B 02 74 00 OF 03
00 11 04 AE 00 OB 04
00 OB 06 32 00 14 06
00 06

00001433 Attributes Count = 1
00001435 attribute[0] : type = SourceFile ,
00 AF
Source File Name = sample.java

v.... (~_") Java analyze completely finished. (~_")

type = LineNumberTable ,

04
F6
30
B2
EE

(Allocate new array) : array type = T_INT
(Duplicate top stack word) ’
(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack. word)

(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)

(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)

(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)

(Push integer constant)

(Push integer constant)

(Store into integer array)

(Store into object reference array)
(Duplicate top stack word)

(Push one-byte signed integer)
(Push integer constant)

(Allocate new array) : array type = T_INT
(Duplicate top stack word)

(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)

(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)

(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)

(Push integer constant)

(Push integer constant)

(Store into integer array)
(Duplicate top stack word)

(Push integer constant)

(Push integer constant)

(Store into integer array)

(Store into object reference array)
(Store into object reference array)
(set field in object)

(Return (void) from procedure)

attribute_length = 102

00 08 00 26 00 09 00 2F 00 OB 00 37
00 0D 01 B2 00 OB 01 B5 00 OE 02 71
00 0B 03 33 00 10 03 EF 00 OB 03 F2
00 12 05 6E 00 OB 05 72 00 13 06 2E
00 OB 06 F2 00 15 07 AE 00 0B 07 B2

length = 2

hsyfiszﬁl’EclAL HH
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£ 98 Javahs AKI-80 N (i%iR)

Java7J b v FEF{ET S~ CTOI5LIC
vl  TRTB- AKI-80 OIS LEERTS

Java/\4 FU—->CY—2D
YV I\—5 DRUE

T, WEWEARETIE [JavaTAKI-80 v 25 4
EES] LS F—ICHIRLTWEEZ L LS. B
Wy 7relT, KET—HLTHF->Tn3
[MIDI% ®] ZHD EWFTAHRBZLIZLET. 727U,
Javalo i3 ABRAHIRAH D 3. ZhidxF 95
4 FOEFEL L THBELEEDEDOT, /2L z21E [MIDI
ESEWMH >7FLy b] %JavaTHIET 3 Z &3 AT
BETY. TDHEDIZONT, FPHHICEML L
EFEL XS,

Nifty-Serve [ A48~ + — 7 & SysOp DAf E X
A% [Java/Javascript D SEEE | DFERE & L CTHHEIC
LTS THETH, [Java OHIFR] ik, LT
D ATERFHISERS 2B AELLL THE T,

O7F vy bDEF2VT 4 - KR)IH 5L BHIER
@ 7Ty FARAR—ZEL LT3 httph 5 < BHIFR
® JavadilfR

@ 75 v FOHIE

ZZ7T, Javad [7Fvy bl &k, UTD LS &
Tasrs LD LT,

P Tus S LAORFEBINEY) VI ERLNZY —N

tTHh 3
P TIUHFTRETIE, TUS S ANEBEYICH

FKicu—FEh3
» Turssrnu—FiEhtpr e b anic ko>

bhd
> EFIIEROT I YERE LTI

Z2ZT, ZOT7Try MZidExFaUTF 1 - RKUD
EVISHLVWEAIBHB I THT, ThE2 U 7L
BVWEERFTTEEVKIIZA->THET, BEMIZIE
LITD XS sHillR2SH 0 £,

P Fus s ABRE IR T Y =N EOEJFICL

WT I RERATERN
b SSROBIE (77 ANEE) ISR T XA TELEN
b MR LEDTUS T AERBTAI LI TERN

> MR EDOBRBEERRPHED L AT & - TusiT 4

EBHETE LWV
P FA4T77VDu— FnativexXVy FOoa— F

TAZN

7z, 77V v bAR—Z & LT3 http DfLkEH
5< BHIfRE LT, [htp i3 EWIRHY —C2HDO T 0
FINTHB72%, 774 NLDRBIZTECELEHT
LZENTEERN] LnS38DebDET. ZLT,
AEOTF—vLiTHbFVERL ZXAS, Java DOHIER
LT [HRBRERTELRZW] EWVIE, 5T
MIDI & ZHIC B L 2= HIRR & L € [FH B D il
NTERV] LS E@GN AR ET. 7,
77w HFOHIBRE L Tid, Netscape Navigator TiZ,
Y= T BT ANDA I E Y Y FKR—- L&
W] EWnWS3 Dy HD ET.

ZDE3BRMTTH2 6, =& 21X TMIDIES %
HHdBJava7 Ly bl LS DIE, TEDOHFET
BERZ LN TEFZRA, EFEF [F5T14> -
P a—Jv] & UCMIDIE 2175 #ABAARY 7 b &
EELTIhERDEDTBRLENVSEREWVWDIT TR
ZNDTTR, KEORFLLTUININEDOTIIT
BEAD LEWZ EIZLET.

Z 2T, AETIX, TAKI-80iz X &7z 1EFE % Java
77Uy b LUTHHEST S]], [ZDJavass4 b+ - I —
F % AKI-80D =D CFus s sicZERmT S, [ZD
CTFus s ahroFEFIHLEET HAKE0T TS 7 4
EEKTSE] L5325 v Ik - TC, Java & AKI-
80EBUDIFBZLITLET. Wb, WWVWF 5>
POHRTEH Java7 L v b, HBIERTER SN
5AKI- 80 AT LDV Iab—ALBLNNI[ A —
G i

b EFTHEPLINARRRBBEETIZHD T4, VI
NEN—F X TEHEA L THEFT S &\ REFBDFE
D EIEDIEFOBEMENZ B TL &S,

E9-1ik, BEMICT S ¥ ETELS YT LD
Java7 7Ly b DBEETY. Z ZTIX8RHDZ 7 A4
E—NhbD, ThEThBRsT2ADI) v, F£2EF
Stk oT, BME:XYah»r 5, BRAE:127F T

154 MIDHESZRS 7 Iy b Web ISHYDHTED Java7 Iy T, ZOIV
Ea1—8EHNBEDETMIDIESZERDEDTRLIBBD, ELSERK. Javale

[FTIFRRTELL.



E9-1> ISuY LTaffdticJava7Z Iy b
BEHEDR T A 5 —)

Data(1) =38

Data(2) = 111
Data(3) =0
Data(d) = 127
Data(5) =73
Data(6) =21
Data(7) =31

Bxxd.

Z LT, ZoEBEmAHICFERICERR I THE
I, ZOBEMEA X -3, AKI80 TEBR N BHAIC
X, SRMDATNTFT—2@F v X NLDTE Y b - T4 ¥
ANANTY, 8F ¥y FILDOADEMAHNTE D
A LT, BADOMIDIF v F UL EIRA 725 o
— & LTMIDIH AT B L WS EEISHIGL T ET.

URBFO9-1(p.161)E, ZTDJavaT7 7L v F DY —
A+ 7as T slmiditx.javal ©9. AKI-80> % 7
LIV Yo B2DIC, B ko2l E R AE
KL TWHET. T TISEANLEZESIC, JavaT 7LV
v MIZiE v
P T RRAINZKII—EZTER/MEOBEE

TFoTHKT T3
» Runnable & 4 7" THll 4 & B % 1T LG 5
EWVWISEEBZERATDOEONRHD E L7,

&EZAT, AKIOD kS E~vA4aY - ¥ 2T ALTIE,
BEBA-TY y b EhhiX,  LIZROMDO T
25 LT LA 5 7 BRIV — 7 A& AT LT B LSt o
BRI S D EXANLS, T2 TiRJava7 FL vy b &
LC#%ZEDRunnablel=§3Z LicknExd. 2057
THLEDAY 5 FELT,

P init () : RINCFRTHZBRICET TS
P run() : Al v F&UTIOERSHERE L TELT

Tha
P start():Java7 T v FRTT I FRNTHRNS

3 LIFENB
» stop():Java7 Ly b RT S FHEEALES

LI B .

» paint ()/repaint () : EED @) IHEDEEIZIE
$hs

EEMRELIEST., TDS3B, start() &stop()id

TIUFELDOBREDOTERTS I LICT S L&, Java

Tus 5 AsDHTAKI80 Y 2 57 AICBART B DI,

FEIE Javahv AKI-BO (iR

P VEy MERBICETENSinit()

P ZTOHOMBEL—T%E5 % % run()
EWS2fEHESA Ty LV AN ERBKE L DI LIZAD
7.

ZDES BHFRTYRXBMI-1Z2BkdTAHSB L, AKI-
DE>E~vAaY - VAT LDT UL T AEBEHL
TRHEBLTNWBZ b2 EYT, 2F0, TR
Dinit() AV vy FTE, [WER8F v FNLTH5BI
L] & [WHREE LU Tsystem_initial () ZIEA
el LuSHEFTFICESsTHET., Zhit,
system_initial () DPERE LT, Javafil <@ AKI-
80MAITe BN AfIHREEITO> I L& LT, Java”
v AL L TIinit ()ABAFEC &S Aitdic i 3 &
SIZLTWB LS I TY.

ZHICHS run () OB T EIERIZ, try{}DHD
while (1) DR —FDrfiziz, 100 msDOEHT
» 5 Thread.sleep(100), AHFxz v oD
input_check (), 5 ICMIDIH HoD
midi_transmit () & FMED repaint () 23T H
TWE g, Javafll TREFRICIT LA OMIDI J14 &
DEFIE, FI—LLTAYV Y FEHEETDEDEEWN
Tk, AKI80V 2 F Al CIRZZA#F 7L b DY
—EZ2 7477V LTIRET IS AEDT
7. :
ARy MREOBREE U CJavak AKI-80 & TRk 5
DA, JavaTEXT 4> Ry « DRFLERUCESIC
ARV NV ESEXALY - =T LBRNEFET
X3LZA3TY. ZTZRAKI80Y 2 F A TIE, A4
V=TI F s L—F U EBL WS EHM
WEHETERTZILICED EY. SEOFIDEEA,
AN UCMIDIAZETE2D0T 4 V&I - K— b
ANBEDPADE— b EDOLPEVSI X E L TnER
ADT, ZTEFYATFLDT 7 5L FBEICIRET S
iz ET.

D> BN EY VY TILPHEBETERZLEIA
T, RICIIATETHME L =[rejaval &\ S @Y —
LEZILHIZWRBLT, RO N—FIIRESYE
T Z iz 7.

UZXBF9-2(p.162)13, UXF8-9(p.112)DFu s 3
LEBGEL7Z3D (rejava2.c) T, THOY —NIZ X
5> TC[miditx.class]ZZ&EWELZHERELU XM 9-
3(p.165) T3 . ZZTIREHELERLLT, XV F
DIFOH L (B Y T —F v DT —LIZHHY) DER
SEBHLTHEY, UXKI-3DEEKIZIEVDT,
UZ b 9-4(p.156) 12 Z DEFIDERS &k = H U TR
LTkEELXD.

9, UXP9-4(1)DERS A%, Javay — & & LT
WMEN/zinit () DNAETY. channel & W5 EHIZ
TR E LT, Javad T $ AKI-80 DI T & IIBE S

BEIUF KUY S IVRBOT 7 AILEMRR LD, THEEEEA > 155

r52225 SPEGIAL 15T

F—xv MEATHBBICER LD I DR SBRELEEZT D Java TOIS

L&, HERE U THREDRTRETH DR SICREEINTVD E VS HHDT L.



(U Z k9-5) miditx.class DHERIEDIER

Target Java File Name ='miditx.class Get Field [ py ] Call-[ setFont ]
Get Field [ py ] Define [
Name = init Get Field [ flag ] java/lang/StringBuffer ]
Call [ system_initial ] Put Field [ flag ] Call [ <init> ]
Push Item [ Data( ]
* Name = run Name = input_check ' Call [ append ]
call [ sleep 1] . call [ valueOf ]
call [ input_check.] Name = midi_transmit Call [ append ]
Get Field [ flag ] Push Item [ ) = ]
Ccall [ midi_transmit ] Name = paint Call [ append ]
Call [ repaint ] Put Field [ flag ] Get Field [ data ]
3 ) Get Static [ black ] Call [ valueOf ]

Name = start : Call [ setColor ] Ccall [ append ]
Define [ java/lang/Thread ] Get Field [ oy 1 Ccall [ toString ]
call [ <init>-] Call [ fillRect ] Call [ drawString ]
Put Field [.flow ] Get Static [ yellow ']

Get Field [ flow ] Call [ setColor ] Name = system_initial
Call [ start ] Call [ fillRect ] Get Static [ black ]
Get Static [ green ] Call [ setBackground ]

Name = stop - Call [ setColor ] Define [ java/awt/Font ]
Get Field [ flow ] Get Field [ py ] Push Item [ TimesRoman ]
call [ stop ] call [ fillRect ] call [ <init> ]

Get Static [ blue ] Put Field [ font ]

Name = mouseDrag Call [ setColor ] Put Field [ py 1
Call [ event_check ] Get Field [ py ] Put Field [ oy ]

' Call [ fillRect ] Put Field [ data ]

Name = mouseDown Get Field [ data ] Get Field [ py 1]
call [ event_check ] Get Field [ py ] Put Field [ flag ]

Get Static [ white ]

Name = event_check Call [ setColor ] Name = <init>

Get Field [ oy ] Get Field [ font ] Call [ <init> ]

UR 94> UR k9-3 DERFERZD

public void

channel
system_initial();

(1) gava VY — 2 DB

init(){
8;

(@) BT hi/X 4 b a— FADKLBA O

0005C7 method[0] : ACC_PUBLIC , Name = init , Signature = ()V , Attribute =1
type = Code , length = 43 , max_stack = 2 , max_locals = 1, code_length =L 11

000000 aload_0 (Load object reference from local variable)
000001 bipush 08 (Push one-byte signed integer)
000003 putfield 002D (set field in object)
000006 aload_0 (Load object reference from local varlable)
000007 invokevirtual 002a (Invoke instance method)
00000A return (Return (void) from procedure)

000007

invokevirtual

3) Yy KEFUHLTW3E58S

002A (Invoke instance method)

0000BB

constant_pool[042] [2A]

(4) [002A) CHETE & N7z Constant_Pool DiEL T 21k

<A> CONSTANT_ Methodref ,
class_index = 10 , name_and_type_index

67

000138

(5) name_and_

constant_pool[067] [43]

type_index = 67] TIEE &N/ Constant_Pool Mi%Y T 51k

<C> CONSTANT NameAndType ,
105 , signature_index

name_index 119

0002CF

(6) name_index

constant_pool[105] [69]

105] THEE & h7-Constant_Pool Di%L T 31538

<1> CONSTANT_Utf8 , Data system_initial

000007 invo!

(7) BONIMEREC DL S ICRRHANTS

002A (Invoke instance method)

##### Call [ system_initial ]#####

kevirtual

LLCHBTBZLICRDEXT.
BT E, QD &DIEBE A,
[system_initial () ZFE&] & W) EEMIZHIE LT
WaDIE, (3) ® [invokevirtual 002a] &
SEAICHEDEYT. TITHREEEB DI, 002ak
WO BHENRE 5 R > TRENAR AV v FRITH UL

I NEFITY — iz
ZDHTJavar 5

156

&S EGTT.

ZzZ “C&ttUSun(DJavaVMSPEC&J:<ﬁﬂ'é‘&
3L, ZTMD002A L WS DitConstant Pool izt A
FVALNDBEFETHD, LbhEd. ZZTEDES
SN T BEAERB &, ZD002A%,

p FESHIZ CONSTANT Methodref (XY v bﬂ),,ﬁ)'

MARDER CITO [MHkK] &M, JavaDEDII YV ZDHDDTET, HR

EFZEDIYVDHOTND/\— RO T 7RISR ESS.



#IE Javah'5AKI-80 (41F)

(U R k9-7) miditx.class EUZ ~9-6 luﬁbk#*%

/* Source Java File Name =

mouseDrag () {
miditx.class */ YA

main() { . X
init();
while(1) {
run(); mouseDown () {
} ¥
-} event_check () ;
3 -
init () { }
system_initial();
} event_check () {
*
run() { A
sleep(); }

input_check() ;
midi_transmit();

input_check () {
repaint () ; 4%

event_check() ;

setColor();
fillRect();
setColor() ;'
fillRect () ;
setColor();
setFont () ;
<init>();
append () ;
valueOf () ;
append() ;
append () ;
()
append() ;
toString () ;
drawString() ;
*f
}

system_initial () {
/*

} WA
} setBackground() ;
start () { <init>();
7 midi_transmit () { */
<init>(); ) /* }
start(); *7
;/ . } I
! paint () { <init>() {
stop () { ¥ <init>();
7 setColor () ; }
5 stop() ; fillRect () ;
*/ setColox () ; *if:
3 . fillRect();
{UZR ;9-8) channel EHOI8lE VWS {EZMEB LIcHD
/* Source Java File Name = mouseDrag () { fillRect () ;
miditx.class */ Al setColor() ;
. event_check() ; fillRect () ;
main ().{ */ setColox() ;
init(); . } setFont () ;
while (1) { <init>();
run() ; mouseDown () { append () ;
} Y valueOf () ;
s event_check () ; append () ;
: ik append () ;
init () { } valueOf () ;
channel = 8; append () ;
’ system_initial(); event_check () { toString();
¥ z i /¥ drawString () ;
flag = 9; s
run(){ 5 > : >/ }
' sleep(); ‘ }

input_check() ;
midi_transmit();
. repaint(); i
} &/
}

input_check () {

start () {
/* midi_transmit () {

<init>();
* flow = 0; *
start(); }
*1
¥ paint () {
/%
stop () { flag = 0;
setColor (
stop(); fillRect (
g A setColor (
& 8 fillRect (
g | setColor (

system_initial () {

/*
setBackground() ;
<init>();
font = 16;
py = 16;
oy = 16;
data = 16;
flag = 16;

xof

}

/*
<init>(){

<init>();
t)

i

P class_index = 10

') name_and_type_index = 67

):le BDTHBILDBbIDET.
SRR DIRBHITTA S, DEIC

_type_index = 67] IZft->T, &7=7-Constant

_PoolD Y A} EZOBFTHRELEY. T5LE)0

k51,

P FEYHIL CONSTANT NameAndType

P - name_index = 105

rname_and

» sigﬁature_index = 119

BELEY., ZhE@ODILSICHRIcERHNIT5 &
SICLTWB NS bITTT.

ZD XS, Javad T ua s 5 A TEARICIEOH
LT3 XYy FEBRERES XD ICENE, &5
IR A 2L > EdDTY. EXAB5DTY — 234
BLETH, URBI-5DLS niEREH T2
ICEEE T - 728081
» d.moded&\©Z5 7 TS AT~
» TR TCDprintf()XIZ [1f(d_mode==0)] &

WS ED &ML 72

Lhhh, EBIZ@D LS CRRICREL T, Bkl > ROV 9 FRERRY 5HS ST [1E(d_
: — & & LT, [system initiall &5 &iHi% mode==1)] & L7
native XV K 20Xy Y [CEADIMBETS &3 (CRELE N Tz 157

rvzon SIPECIAL 15F] anexyyroTe. CTTEAVI—%y MEETYDYO— RUED

DTIREVNBD.




MUJR9-9

UZ +9-8DHH5 AKI-80 [CRERIFVLVE D ZEL) DBl fe B D[ java_out.c)

/* Source Java File Name = miditx.class */

main() {
init();
while(1) {
run() ;
}
}

Inie ()4
channel = 8;
system_initial();

}

run() {
sleep();
input_check() ;
midi_transmit();
repaint () ;

» BANC [d_mode=1;] #Ahi=
VWS EFDEDTY. ZOFBE, UXDMI-5TIEH
FEREROERZ T BIREHL TN THB I EnbhD
Sl

INEZXSISEDZ=D2, UXPFI-6(.172)D X >
EavN—RIZKBEHRT, AKIBODCV — X IzEE)
LT 572012, CERBOREL 55 &5 IcBEAKEZD
WH7r—~vy bEMILLTHYET. ZORKE, AL
Java7’u 'S5 48U RBR9-7@.157)D XS I hEh
TEFLAZ ZHiFES, PRLTEI REEKLD
FEZERTIE, Fo2<{BEOLENCTR TS 4L
HoTWES, EEHIFX 512, channel ZH® [8] &
WO EEMEBT A LS IcBEL T, UXB9-8(p.157)
DESITEREINBEN=U 3 VEERL T E T8,
AEMNCIHFLALERULANLDED L s> TWET,

ZOAVIN—2 T, EFRICAKI80 THRZ Y 2 7
LEBUELT, 2OV 7 b EMAITY JavaTT O s 5 A
/P32 —Y gV TEBRLNS DTS FHA
L2»L, JavaEZHFRY 7 b o = TOEKN LRI
AR TA7-008ME LTIE, L TCEHEALT Y+
VAL HINZEDLEABELBVWET. AL r
ZZTOEFIzODNTIE, DEOBIE B+ 52 &
T, &Yz [AKI-80 MIDI Y 2 5 4 % Java CTHI% |
EWVNWHLIZAFETERLTABZIELIZLEL LS,

Java [C & AKI-80 BRFISIE
MDEIR

Java iz BRI ZEEAR — bR E 5 =< I & n
BDOTTH 6, AKI80D K5 A/Nn—F o = 7R LD
V2T LADPA I, [Java TIRARRIIZEE R X 7= 40
A BANLOEICEIRT 5] L0 BEAMNEIC
DEF. Zhix, sidOaTVIIN—2TEL, LB
AKI-80 Cza v /84 SDlIcH—ERXR - S4TS5U L
LRI 20XREREFETLLS. 22T, K&
T3 Mini-Cic & % AKI-80 B EREL &, RiffiCJava 7' o
I LNLERLTELNTNECTOS T L L 5
BTH-0DDOBRELFEFICHEELTCAEY. Zhit,

XHIZBEDZ =y DY RT LIRS BHBAD
TV —bPELTRHIBATESEDELRDTL &
e

BIETIT > EROBRBOM, UXF7-14(p.99)
LUZXPT7-15(p.93)DIAADLENI I TOR Y P &
D ET., YEHOX -5y bTE, T4 XATH
5LCD /S LR MIDIAFIDEPFIZEMETEETHE,
A B 72 D IC L BERAKROE B 721 233 L TR T
ABIZEIZLET. FTRYNC, YRF-9D K5 K
[fava_out.c]l&EWS 774 Lz HBLET. Zhik
UZXBF9-8DOH TIN5, X 5I1ZAKI-80 T % 7 AICBfk
LEWAY y FZEETIAV T b, BWIITIDEL
5723 DTY. EED-DIZIZFIEXTUDERS>TS
MEVFERFAL, BIHITHRETLAZaVN—2%b x5
EEFEFTE, TOX> M NEE3 2 LIEMETL
k9. 22T, ZD[java_out.clizZzdDF iNT
BFICFRAREND, DFNCTusr T LICZDEE
TR E LCinclude b &5 &2 AB0HKA Vb
7.

Xz, DR BM7-14D[library.cicfH244 % ¥ —
Y2 -34770LLT, URAR-100.173)D X S
[java_lib.clEWS D EzHBLEY. T I T
NR—ZDBHRTLCD E Y 2 — L DA 2 & &5 LT
FIH, URPT-M4LFELCE0EF->CLRHEDD F
HA.

¥, [STARTUP.H]IE, U X M7-13(p.98)D & D »»
GESLSFEMAZNZ EIZLE Y. ZHIFAKIE-80
VAT LEICF a—=v R, i TS
Vr—va vyl EFEMI LY [EHES A4 T5) ]
ThHB I ENEETT. _

ZLULTREKIC, 2TO2—4y MIRMbLDD, A
MERARICHE 72 7-CEEDOAL Y - EV 21— E
LT, URAR9-11D XS k[test.cleafEhxd. Z
ZTiFET, Mini-ClcRBEOHEE L BEHDO 217D
include 812k > T, .

p  CEERED =D D[STARTUP . H]D HBhH AR A
P AKI-80YZ2F LMY —E R - F4T 7Y
[java_lib.c]D#HAZIA A
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#include "java_lib.c"
#include "java_out.c"

system_initial () {
pio_a_setting( 0x00 );/* output */
pio_b_setting( Oxff );/* input */
midi_port_setting();

}

input_check () {
int i,data;
for (i=0;i<channel;i++) {
port_out( pio_a, i );
data = port_in( pio_b );
tx_midi_set( 0xd0 + i )
tx_midi_set( data/2 );

i

}
}

midi_transmit () {
tx_midi_check() ;
}
/***** Dummy Functions ******'k*************/

sleep () {}
repaint () {}
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import java.awt.*;
import java.applet.*;
import java.lang.*;
import java.io:*;

public class miditx extends ‘Applet implements Runnable{

int pyl[),oyl[],datal], flag, channel;
Graphics g;

private Thread flow;

Font font;

public void init () {
channel = 8;
system_initial();

}

public void run(){
try {

while(true) {
Thread.sleep(100);
input_check() ;
if( flag != 0 ){
midi_transmit();
repaint () ;
}

}

i3
catch(Exception e) {(}
}

public void start(){
flow = new Thread(this);
flow.start();

}

public void stop() {
flow.stop() ;
}

public boolean mouseDrag(Event e, int x, int y){
event_check(x,y) ;
return true;

)

public boolean mouseDown(Event e, int x, int y){
event_check (x,y) ;
return true;

}

void event_check(int x, int y){
int z;
for (int i=0;i<channel;i++){
z = 40 + 40*i;
if( (x>z-10) && (z+10>x) && (9<y) && (191>y) ){
oy[i]l = pyl[il; pyl[i] =vy;
flag++;

}

void input_check () {
/* dummy */
}

void midi_transmit () {
/* dummy */
i)

public void paint(Graphics g) {

int z;

flag = 0;

for (int i=0;i<channel;i++) {

z = 40+40%i;

setColor (Color.black) ;
fillRect (z-10,0y[i]-5,20,10);
setColor (Color.yellow) ;
fillRect(z-1,10,2,180);
setColor (Color.green) ;
fillRect (z-10,py([i]-5,20,10);
setColor (Color.blue) ;
fillRect(z-8,py[i]-3,16,6);
data[i] = (190-py[i])*127/180;
g.setColor (Color.white) ;
g.setFont (font) ;
String word = "Data(" + String.valueOf(i+l) + ") = " + String.valueOf(datal[i]);
g.drawString (word, 355, 30+22*i);

QuuuaeauaQ

}

void system_.initial() {
setBackground (Color.black) ;
" font = new java.awt.Font ("TimesRoman", Font.PLAIN, 16);
py = new int([channel]; oy = new int[channel]; data = new int[channel];
for (int i=0;i<channel;i++) pyl[i] = 190;
flag = 0;

lol
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#include <stdio.h>
#include <stdlib.h>
#include <string.h>

FILE *fp;
int ni[1000], m[15000], p[300][10];
char n[300][60];

static void access_flag_printf (int para);
static void byte_code_printf (long address);
static void display_information(int mode, int id);

int main(int argc,char **argv){
ink @y 4y 3 Ke ©t;
unsigned int p0, p00, pl, p2, p3;
int pp=0, count=0, p4, pS5;
unsigned char ss, st[20], 40, d1, d2, d3;

st[16]=0;
if( argc != 2 ){ printf("... target file name missing (;_;) ...¥n¥n"); exit(1); }
else if( (fp=fopen( argv(l], "rb" ))==NULL ){ printf("... target file [ %s ] is not found (;_;)

printf ("Target Java File Name = %s¥n", argv(1l]);
while( (d = fgetc(fp)) >= 0 ){
m[count++] = d & Oxff;
}
fclose (fp);
printf ("¥nTotal File Length = %d bytes.", count);
p0 = m[pp+3]1+256*m[pp+2];
P00 = m[pp+1]+256*mipp] ;
printf ("¥n¥n¥t%06X Magic Code [CAFEBABE] = %04X%04X",pp,p00,p0); pp += 4;
if (( p00 != Oxcafe )||( p0 != Oxbabe )){
printf("¥n¥n... target file is not Java (;_;) ...¥n¥n"); exit(1);
}
else printf(" =--- OK ("_")"):

...¥n¥n", argv([l]); exit(1);

printf ("¥n¥n¥t%06X Version : major version %d , minor version %d", pp, m[pp+3]1+256*m[pp+2], m[pp+1]+256*m[pp] ); pp += 4;
pl = m[pp+1]+256*m[pp]; printf("¥n¥n¥t%06X Constant Pool : total number = $d¥n", pp, pl ); pp += 2;

for(i=1;i<pl;i++)(
printf ("¥n¥t¥t306X constant_pool [%03d] [%02X] = ", pp, i, i);
d0 = m[pp++]; printf("<%X> ",do0);
switch(do) {
case 7: p2 = m[pp+1]+256*m[pp]l; pp += 2; ni[i] = p2;
printf ("CONSTANT Class , name_index = %d", p2);
pli][2] = p2;
break;
case 9: p2 = m[pp+1]+256*m[pp]; pp += 2;
p3 = m[pp+1]+256*m(ppl; pp += 2;
printf ("CONSTANT_Fieldref , class_index = %d", p2);
printf(" , name_and_type_index = %d", p3);
p[i][3] = p3;
break;
case 10: p2 = m[pp+1]+256*m[pp]l; pp += 2;
p3 = mlpp+1]+256*m[ppl; pp += 2;
printf ("CONSTANT_Methodref , class_index = %d", p2);
printf(" , name_and_type_index = %d", p3);
p[i][0] = p3;
break;
case 11: p2 = m[pp+1]+256*m[pp); pp += 2;
p3 = m[pp+1]+256*m[pp]l; pp += 2;
printf ("CONSTANT_InterfaceMethodref , class_index = %d", p2);
printf(" , name_and_type_index = %d", p3);
break;
case 8: p2 = m[pp+1]+256*m[pp]; pp += 2; ni[i] = p2;
printf ("CONSTANT_String , name_index = %d", p2);
plil [4] = p2;
break;
case 3: pd = m[pp+3]1+256* (m[pp+2]+256* (m[pp+1]+256*m[pp]l)); pp += 4;
printf ("CONSTANT Integer , value = %d", p4);
break;
case 4: p4 = m[pp+3]1+256* (m[pp+2]+256* (m[pp+1]+256*m[ppl)); pPp += 4;
printf ("CONSTANT_Float , value = %d", p4);
break;
case 5: p4d = m[pp+3]+256* (m[pp+2]+256* (m[pp+1]1+256*m(ppl)); pPp += 4;
P5 = m[pp+3]1+256* (m[pp+2]+256* (m[pp+1]+256*m[pp]l)); pp += 4;
printf ("CONSTANT Float , high = %d , low = %d", p4, p5); i++;
break;
case 6: pd = m[pp+3]+256* (m[pp+2]+256* (m[pp+1]+256*m[ppl)); pp += 4;
PS5 = m[pp+3]+256* (m[pp+2]+256* (m[pp+1]+256*m[ppl)); pp += 4;
printf ("CONSTANT Double , high = %d , low = %d", p4, p5); i++;
break;
case 12: p2 = m[pp+1]+256*m[pp]; pp += 2;
p3 = m[pp+1]+256*m[pp]; pp += 2;
printf ("CONSTANT_NameAndType , name_index = %d", p2); ni[i] = p2;

printf(" , signature_index = %d", p3);
plil (1] = p2;
break;

case 1: case 2:

p2 = m[pp+11+256*m[ppl; pp += 2;
if(d0==1) printf ("CONSTANT_Utf8
else printf ("CONSTANT Unicode ,
k =0;
for (3=0;3<p2;j++) {

dl = m[pp++];

if ((d1&0x80)==0) n[i] [k++] = d1;

d2 = m[pp++];
if ((d1&0xe0)==0xc0) {
nli] [k++]
n(i] (k++]

= (64*(dl&0x1f)+(d2&0x3f))/256;
= (64*(d1&0x1f)+(d2&0x3f))$256;
}
else(
d3 = mipp++];
n[i] (k++] = (256*16* (d1&0x0f)+64* (d2&0x3£)+(dA3&0x3£)) /256;

n[i] [k++] = (256*16* (d1&0x0f) +64* (d2&0x3f) + (A3&0x3f))%$256;

}

}
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n(i] [k] = 0; printf("Data = %s",n([i]);

break;
default: printf ("\nFormat Error !!!\n");
break;
}
}
pl = m[pp+1]+256'mlpp]; pp += 2; printf ("¥n¥n¥t%06X Access Flag = %04X --- ", pp-2, pl );

access_flag_printf( pl );
m[pp+1]+256*m[pp]; pp += 2; printf("¥n¥n¥t%06X This Class = %s", pp-2, n(ni[pl]] );
m[pp+1]+256*m[pp]; pp += 2; printf("¥n¥n¥t%06X Super Class = %s", pp-2, n[ni[pl]] );
m[pp+1]+256*m[pp]; pp += 2; printf("¥n¥n¥t%06X Interface Count = %d", pp-2, pl );:
if( pl 1= 0 )(
printf ("¥n");
for (i=0;i<pl;i++) {
p2 = m[pp+1]+256*m([pp]; pp += 2;
printf ("¥n¥t¥t%06X interface[%d] : Name = %s", pp-2, i, n[ni[p2]] );

}
}
pl = m[pp+1]1+256*m[ppl; pp += 2; printf ("¥n¥n¥t%06X Fields Count = %d¥n", pp-2, pl );
for(i=0;i<pl;i++){

printf ("¥n¥t¥t%06X fleld[%d] ", pp, i);

p2 = m[pp+1]+256*m(pp]; ; access_flag_printf( p2 );

p2 = m[pp+1]+256*m[pp]; ; printf(" , Name = $s", n[p2] );

p2 = m[pp+1)+256*m[pp]; ; printf(" , Signature %s", n[p2] );
p2 = m[pp+1]+256*m[pp]; pp += 2; printf(" , Attribute = %d", p2 );

if( p2 1= 0 ){
printf ("¥n");
for(3=0;3<p2;j++) {
p3 = m[pp+1])+256*m[pp]; PP 2;
printf ("¥n¥t¥t¥ttype = %s , ", n([p3]
pd = m[pp+3]+255*(m[pp+z]+256*(m(pp+1l+256*m[ppll), pp += 4;
printf("length = %d¥n", p4);
for (k=0;k<pd; k++) {
if ((k$25)==0) printf ("¥n¥t¥t¥t¥t");
printf("$02X ", mlpp++] );

}
}
pl = m(pp+1]+256*m[pp); pp += 2; printf ("¥n¥n¥t%06X Methods Count = %d", pp-2, pl );
for (i=0;i<pl;i++){

printf ("¥n¥n¥t¥t%06X method(%d] : ", pp, i
m[pp+1]+256*m[pp]; pp += 2; access_flag_printf( p2

p2 = )i
p2 = m[pp+1]+256*m[pp]; pp += 2; printf(" , Name = %s", n[p2] );
p2 = m[pp+1]+256*m[pp]l; pp += 2; printf(" , Signature = %s", n([p2] );
p2 = m[pp+1]+256*m[pp]; pp += 2; printf(" , Attribute = %d", p2 );
if( p2 !'= 0 ){

printf("¥n");

for (3=0;3<p2;j++) (
p3 = m[pp+1]+256*m[pp]l; pp += 2;
printf ("¥n¥t¥t¥ttype = %s , ", n[p:
pd = m{pp+3]+256*(m[pp+21+256*(m[pp+1]+256*m(pp1)), pp += 4;
printf("length = %d", p4);
pP5 = pp; pp += p4;
if( stremp( n(p3], "Code" ) == 0 ) byte_code_printf( p5 );
else if( strcmp( n[p3], "Exceptions" ) == 0 ) byte_code_printf( p5 );
}
) .
pl = m[pp+1]+256*m([pp]; pp += 2; printf("¥n¥n¥t%06X Attributes Count = %d", pp-2, pl );
if( pl != 0 ){
for (i=0;i<pl;i++){
p2 = m[pp+1]+256*m[pp]; pp += 2;
printf ("¥n¥n¥t¥t%06X attribute(%d] : type = %s , ", pp-2, i, n[p2] );
p4 = m[pp+3]+256* (m[pp+2]+256* (m[pp+1]1+256*m[pp]l)); pp += 4;
PS5 = pp;
printf("length = %d¥n", p4);
for (k=0; k<pd;k++) {
if ((k$25)==0) printf ("¥n¥t¥t¥t¥t");
printf ("$02X ", m[pp++] );

}

if( ( p4 == 2 ) && ( strcmp( n[p2], "SourceFile" ) == 0 ) ){
p3 = m[p5+1]+256*m[p5];
printf ("¥n¥n¥t¥t¥tSource File Name = %s", n[p3] );

}

}
printf("¥n¥n..... (~_") Java analyze completely finished. (~_")¥n¥n"); return;

void byte_code_printf( long address ){
int k, 1, pl, p2, p3, mm, ml, m2, m3, m4;
long pp, p4, P5;
pp = address;
pl = m[pp+1)+256*m([pp); pp += 2;
= m[pp+1]+256*m[pp]; pp += 2;
printf(" , max_stack = %d , max_locals = %d , ", pl, p2 );
P4 = m[pp+3]+256* (m[pp+2]+256* (m[pp+1]+256*m[pp])); pp += 4;
printf("code_length = %d\n", p4);
k =0;
while( k < pd4 ){
printf ("¥n¥t¥t¥e¥cs06X¥t", k );
mm = m(pp++];
switch (mm) {

default : printf("?? %02X ??¥t¥t(..... not defined ..... )", mm);
break;
Jrrerke ZOBWBMELTICH D HDOLISHEY X b 8-9 ERHRGE D TEBE *+xx+/
case 181: ml = m[pp++]; m2 = m[pp++];

printf ("putfield¥t%04X¥t (Set field in object)", 256*ml+m2);
display_information(5,256*ml+m2) ;
k += 2; break;
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case 180: ml = m{pp++]; m2 = m(pp++];
printf ("getfield¥t%04X¥t (Fetch field from object)", 256*ml+m2);
display_information(6,256*ml+m2) ;
k += 2; break;

case. 178: ml = m(pp++]; m2 = m[pp++1:
printf ("getstatic¥t%04X¥t (Get static field from class)", 256*ml+m2);
display_information(3,256*ml+m2) ;
k += 2; break;

case 182: ml = m[pp++]; m2 = m(pp++];
printf ("invokevirtual¥t%04X¥t (Invoke instance method)", 256*ml+m2);
display_information(1,256*ml+m2) ;
k += 2; break;

md) ;

case 183: ml = m[pp++]; m2 = m[pp++];
printf ("invokenonvirt¥t%04X¥t (Invoke instance method, dispatching based on compile—time
256*ml+m2) ;

display_information(1,256*ml+m2) ;
k += 2; break;

case 184: ml = m(pp++]; M2 = m[pp++];
printf ("invokestatic¥t%04X¥t (Invoke a class (static) method)", 256*ml+m2)
display_information(1l,256*ml+m2) ;
k += 2; break;

case 185: ml = m[pp++]; m2 = m[pp++];
m3 = m(pp++]; md = m(pp++];
printf ("invokeinterf¥t$%04X %02X $%02X¥t (Invoke interface method)", 256*ml+m2, m3,
display_information(1l,256*ml+m2) ;
k += 2; break;

case 187: ml = m[pp++]; m2 = m[pp++];
printf ("new¥t%04X\t (Create new object)", 256*ml+m2);
display_information(2,256*ml+m2) ;
k += 2; break;

}
k++;
}

pl = m[pp+1]1+256*m[ppl; pp += 2;
printf ("¥n¥n¥t¥t¥texception_table_length = %d", pl );
if(pl 1= 0)(
printf ("¥n");
for (k=0;k<pl;k++) {
p2 = m[pp+1]+256*m(ppl; pp += 2;
printf ("¥n¥t¥t¥t¥t¥06X start_ pc = %d , ", pp, P2 );
p2 = m[pp+1]1+256*m(ppl; pp += 2;
printf("end_pc = %4 , ", p2 );
p2 = m[pp+1]+256*m[pp]; pp += 2;

printf("handler_pc = %d , ", p2 );
p2 = m[pp+1]+256*m(ppl; pp += 2;
if( p2 != 0 ) printf("catch_type = %s", n[ni[p2]] );

else printf("catch_type = all exceptions");
}
}
pl = m[pp+1]+256*m[ppl; pp += 2;
printf ("¥n¥n¥t¥t¥tattributes_count = %d", pl );
if( pl t= 0 ){
printf("¥n");
for (k=0;k<pl;k++) {
p2 = m[pp+1]+256*m[ppl; pp += 2;
printf ("¥n¥t¥t¥t¥t306X type = %s , ", pp, n[p2] );
pd = m[pp+3]+256"(m[pp+2]+256*(m[pp+1]+256*m[pp])). pp += 4;
printf("attribute_length = %d¥n", pd);
for (1=0;1<pd;1++) {
if((1%20)==0) printf ("¥n¥t¥t¥t¥t¥c");
printf("%$02X ", m[pp++] );

}

void display_information(int mode, int id) {
switch (mode) {

case 1:
printf ("¥n¥t¥c¥t¥t¥c ##HH call [ %s 1#####Y, nl(p((P[1d1[01)1(11)]);
break;

case 2:
printf ("¥n¥t¥r¥e¥e¥c ####4# Define [ %s J#####", n((p[id]1(2])]);
break;

case 3:
printf ("¥n¥t¥t¥t¥t¥t ##### Get Static [ %s 1#####", n[(p[(p[id]1[3])]1([1])]);
break;

case 4:
printf ("¥n¥t¥t¥t¥t¥t ##### Push Ttem [ %s J#####", n[(p(id]1[4])]);
break;

case 5:
printf ("¥n¥t¥t¥r¥t¥e #HH##E Put Field [ %s 1#####", n[(p[(p[id]1(3])]1(1])]);
break;

case 6:
printf ("¥n¥t¥t¥t¥e¥t ##### Get Field [ %s 1#####", nl(p[(p[id)([31)1[11)]);
break;

}

void access_flag_printf (int para) {
switch(para) {

type) ",

case 0x0001: printf ("ACC_PUBLIC"); break;
case 0x0002: printf ("ACC_PRIVATE"); break;
case 0x0004: printf ("ACC_PROTECTED") ; break;
case 0x0008: printf ("ACC_STATIC"); break;
case 0x0010: printf ("ACC_FINAL") ; break;
case 0x0020: printf ("ACC_SYNCHRONIZED") ; break;
case 0x0040: printf ("ACC_VOLATILE"); break;
case 0x0080: printf ("ACC_TRANSIENT") ; break;
case 0x0100: printf ("ACC_NATIVE"); break;
case 0x0200: printf ("ACC_INTERFACE") ; break;
case 0x0400: printf ("ACC_ABSTRACT"); break;
default: printf("( no flag )"); break;
)
}
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Target Java File Name = miditx.class

Total File Length = 2618 bytes.
© 000000 Magic Code [CAFEBABE] = CAFEBABE --- OK (~_")
000004 Version : major version 45 , minor version 3
000008 Constant Pool total number = 155

00000A constant_pool[001] [01] = <8> CONSTANT_String , name_index = 87
00000D constant_pool[002] [02] = <8> CONSTANT_String , name_index = 93
000010 constant_pool[003] [03] = <8> CONSTANT_String , name_index = 83
000013 constant_pool[004][04] = <7> CONSTANT_Class , name_index = 101
000016 constant_pool[005] [05] = <7> CONSTANT_Class , name_index = 117
000019 constant_pool [006] [06] = <7> CONSTANT Class , name_index = 134
00001C constant_pool[007] [07] = <7> CONSTANT Class , name_index = 124
00001F constant_pool[008] [08] = <7> CONSTANT_Class , name_index = 133
000022 constant_pool[009] [09] = <7> CONSTANT Class , name_index = 145
000025 constant_pool[010] [QA] = <7> CONSTANT Class , name_index = 131
000028 constant_pool[011] [0B] = CONSTANT _Class , name_index = 118
00002B constant_pool[012] [0C] = CONSTANT_Class , name_index = 81
00002E constant_pool[013] [0D] = CONSTANT_Class , name_index = 116
000031 constant_pool[014] [0E] = CONSTANT_Class , name_index = 130
000034 constant_pool[015] [OF] = CONSTANT Methodref , class_index = 7 , name_and_type_index = 65
000039 constant_pool[016] [10] = CONSTANT_Methodref , class_index = 7 , name_and_type_index = 52
00003E constant_pool[017] [11] = CONSTANT_Fieldref , class_index = 12 , name_and_type_index = 79
000043 constant_pool[018] [12] = CONSTANT_Methodref , class_index = 10 , name_and_type_index = 68
000048 constant_pool[019][13] = CONSTANT_Fieldref , class_index = 10 , name_and_type_index = 76
00004D constant_pool[020] [14] = CONSTANT_ Methodref , class_index 5 name_and_type_index = 56
000052 constant_pool[021] [15] = CONSTANT_Methodref , class_index 6 name_and_type_index = 64
000057 constant_pool[022] [16] = CONSTANT_Methodref , class_index , name_and_type_index = 62
00005C constant_pool[023][17] = CONSTANT_Methodref , class_index , name_and_type_index = 49
000061 constant_pool[024] (18] = CONSTANT_Methodref , class_index , name_and_type_index = 58
000066 constant_pool[025] [19] = CONSTANT_Fieldref , class_index = 12 , name_and_type_index = 63
00006B constant_pool[026] [1A] = CONSTANT_Fieldref , class_index = 10 , name_and_type_index = 72
000070 constant_pool[027] [1B] = CONSTANT_Methodref , class_index = 6 , name_and_type_index = 54
000075 constant_pool[028] [1C] = CONSTANT_Methodref class_index = 6 , name_and_type_index = 61
00007A constant_pool[029] [1D] = CONSTANT Fieldref , class_index = 12 , name_and type_index = 74
00007F constant_pool[030] [1E] = CONSTANT Fieldref , class_index = 10 , name_and_type_index = 48

' 000084 constant_pool[031] [1F] = CONSTANT _Fieldref , class_index = 12 , name_and_type_index = 78
000089 constant_pool[032] [20] = CONSTANT_Methodref , class_index , name_and_type_index
00008E constant_pool[033][21] = CONSTANT_ Methodref , class_index , name_and_type_index
000093 constant_pool[034] [22] = CONSTANT_Methodref , class_index ,name_and_type_index
000098 constant_pool[035] [23] = CONSTANT_Methodref , class_index , name_and_type_index
00009D constant_pool[036] [24] = CONSTANT_Methodref , class_index , name_and_type_index
0000A2 constant_pool[037] [25] = CONSTANT_Methodref , class_index name_and_type_index = 53
0000A7 constant_pool[038] [26] = CONSTANT_Methodref , class_index , name_and_type_index = 69
0000AC constant_pool[039] [27] = CONSTANT Fieldref , class_index = 10 , name_and_type_index = 55
0000B1 constant_pool[040] [28] = CONSTANT_Fieldref , class_index = 10 , name_and_type_index = 57
0000B6 ~ constant_pool[041] [29] = CONSTANT_Methodref , class_index = 9 , name_and_type_index = 62
0000BB constant_pool[042] [2A] = CONSTANT_Methodref class_index = 10 , name_and_type_index = 67
0000CO constant_pool[043] [2B] = CONSTANT_Fieldref , class_index = 12 , name_and_type_index = 47
0000C5 constant_pool[044] [2C] = CONSTANT_ Methodref , class_index = 4 , name_and_type_index = 73
0000ca constant_pool [045] [2D] CONSTANT_Fieldref , class_index = 10 , name_and_type_index = 59
0000CF constant_pool[046] [2E] CONSTANT_Fieldref class_index = 10 , name_and_type_index = 51
0000D4 constant_pool[047] [2F] CONSTANT_NameAndType , name_index , signature_index = 150
0000D9 constant_pool[048] [30] CONSTANT_NameAndType , name_index , signature_index = 121
0000DE constant_pool[049] [31] CONSTANT_NameAndType , name_index 100 , signature_index = 119
0000E3 constant_pool[050] [32] CONSTANT NameAndType , name_index 122 , signature_index = 126
0000E8 constant_pool[051] [33] CONSTANT_NameAndType , name_index , signature_index = 143
0000ED constant_pool[052] [34] CONSTANT_NameAndType , name_index , signature_index = 88
0000F2 constant_pool[053] [35] CONSTANT NameAndType , name_index , signature_index = 152
0000F7 constant_pool[054] [36] CONSTANT_NameAndType , name_index , signature_index = 84
0000FC constant_pool[055] [37] CONSTANT_NameAndType , name_index signature_index = 151
000101 constant_pool [056] [38] CONSTANT_NameAndType , name_index , signature_index = 125
000106 constant_pool [057] [39] CONSTANT_NameAndType , name_index , signature_index = 91
00010B constant_pool [058] [3A] CONSTANT_NameAndType , name_index , signature_index = 148
000110 constant_pool[059] [3B] CONSTANT_NameAndType , name_index signature_index = 143
000115 constant_pool[060] [3C] CONSTANT_NameAndType -, name_index , signature_index = 119
00011A constant_pool[061] [3D] CONSTANT_NameAndType , name_index , signature_index = 110
00011F constant_pool[062] [3E] CONSTANT_ NameAndType , name_index , signature_index = 119
000124 constant_pool[063] [3F] CONSTANT_NameAndType , name_index . signature_index = 150
000129 constant_pool[064] [40] CONSTANT_NameAndType , name_index , signature_index = 125
00012E constant_pool [065] [41] CONSTANT_NameAndType , name_index . signature_index = 119
000133 constant_pool[066] [42] CONSTANT_ NameAndType , name_index = 114 , signature_index = 110
000138 constant_pool[067] [43] CONSTANT NameAndType , name_index = 105 , signature_index = 119
00013D constant_pool[068] [44] CONSTANT_NameAndType , name_index = 147 , signature_index = 119
000142 constant_pool[069] [45] CONSTANT_NameAndType , name_index = 144 , signature_index = 106
000147 constant_pool[070] [46] CONSTANT _Float , high = 0 , low = 100
000150 constant_pool[072] [48] CONSTANT_NameAndType , name_index = 127 , signature_index = 121
000155 constant_pool[073] [49] CONSTANT_NameAndType , name_index 113 , signature_index = 82
00015A constant_pool [074] [4A] CONSTANT_NameAndType , name_index = 135 , signature_index = 150
00015F constant_pool[075] [4B] CONSTANT_NameAndType , name_index = signature_index = 107
000164 constant_pool [076] [4C] CONSTANT_NameAndType , name_index , signature_index = 121
000169 constant_pool[077] [4D] CONSTANT_NameAndType , name_index = 104 , signature_index = 119
00016E constant_pool[078] [4E] CONSTANT_NameAndType , name_index = 111 , signature_index = 150
000173 constant_pool[079] [4F] CONSTANT_NameAndType , name_index = 109 , signature_index = 150
000178 constant_pool[080] [50] CONSTANT_Utf8 , Data = (Ljava/awt/Graphics;)V
000191 constant_pool [081] [51] CONSTANT_Utf8 , Data = java/awt/Color
0001A2 constant_pool [082] [52] CONSTANT_Utf8 , Data = (I)Ljava/lang/String;
0001BA constant_pool[083] [53] CONSTANT_Utf8 , Data = TimesRoman
0001C7 constant_pool [084] [54] CONSTANT_Utf8 , Data = (IIII)V
0001D1 constant_pool[085] [55] CONSTANT_Utf8 , Data = <init>

© 0001DA constant_pool[086] [56] CONSTANT_Utf8 , Data = SourceFile
0001E7 constant_pool [087] [57] CONSTANT_Utf8 , Data = ) =
0001EE constant_pool [088] [58] CONSTANT_Utf8 , Data = (Ljava/lang/Runnable;)V
000208 constant_pool[089] [59] CONSTANT_Utf8 , Data = toString
000213 constant_pool [090] [5A] CONSTANT_Utf8 , Data = miditx.java
000221 constant_pool[091] [5B] = CONSTANT_Utf8 , Data = Ljava/awt/Font;
000233 constant_pool[092] [5C] = <1> CONSTANT _Utf8 , Data = Exceptions
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000240 constant_pool[093] [5D] <1> CONSTANT_UtfS8 Data = Data(

000248 constant_pool[094] [SE] <1> CONSTANT Utf8 Data = stop

00024F  constant_pool[095] [5F] <1> CONSTANT_Utf8 , Data = LineNumberTable
000261 constant_pool [096] [60] <1> CONSTANT_Utf8 Data black

000269 constant_pool[097] [61] <1> CONSTANT Utf8 , Data = drawString
000276 constant_pool [098] [62] <1> CONSTANT_Utf8 Data repaint

000280 constant_pool [099] [63] <1> CONSTANT Utf8 Data Ljava/awt/Graphics;
000296 constant_pool [100] [64] <1> CONSTANT_Utf8 Data start

00029E constant_pool[101] [65] <1> CONSTANT_Utf8 Data java/lang/String
0002B1 constant_pool[102] [66] <1> CONSTANT_Utf8 Data flag

0002B8 constant_pool[103] [67] <1> CONSTANT_Utf8 Data blue

0002BF constant_pool[104] [68]
0002CF constant_pool [105] [69]
0002E0 constant_pool[106] [6A]
00030F constant_pool[107] [6B]

<1> CONSTANT_Utf8
<1> CONSTANT_Utf8
<1> CONSTANT Utf8
<1> CONSTANT Utf8

Data
Data
Data
Data

midi_transmit

system_initial
(Ljava/lang/String;)Ljava/lang/StringBuffer;
()Ljava/lang/String;

000326  constant_pool[108] [6C] = <1> CONSTANT Utf8 , Data = channel

000330 constant_pool [109] [6D] <1> CONSTANT_Utf8 Data white

000338  constant_pool[110] [6E] <l> CONSTANT_Utf8 , Data = (Ljava/awt/Color;)V
00034E constant_pool[111] [6F] <1> CONSTANT_ Utf8 Data yellow

000357 constant_pool[112][70] <1> CONSTANT_Utf8 Data init

00035E  constant_pool[113]([71] = <1> CONSTANT Utf8 , Data = valueOf

000368 constant_pool[114] [72] <1> CONSTANT_Utf8 Data setBackground
000378 constant_pool[115] [73] <1> CONSTANT_Utf8 Data data

00037F constant_pool[116] [74] <1> CONSTANT_Utf8 Data java/awt/Component
000394 constant_pool[117] [75] <1> CONSTANT_Utf8 Data java/awt/Font
000374 constant_pool[118][76] <1> CONSTANT Utf8 Data java/lang/StringBuffer
0003BD constant_pool [119] [77] <1> CONSTANT_Utf8 Data v

0003C3 constant_pool [120] [78] <1> CONSTANT_Utf8 Data pY

0003C8 constant_pool[121][79
0003CD constant_pool[122] [7A]

<1> CONSTANT_Utf8
<1> CONSTANT_Utf8

Data
Data

[T
event_check

0003DB constant_pool [123] [7B] <1> CONSTANT_Utf8 Data setFont

0003E5 constant_pool[124] [7C] java/lang/Thread
0003F8 constant_pool[125] [7D] <1> CONSTANT Utf8 Data (Ljava/lang/String;II)V
000412 constant_pool[126] [7E] <1> CONSTANT_Utf8 Data (IT)V

00041A constant_pool(127] [7F] <1> CONSTANT_ UtfS8 Data oy

00041F constant_pool [128] [80] <1> CONSTANT Utf8 Data sleep

000427 constant_pool [129] [81] <1> CONSTANT UtfS8 Data run

00042D constant_pool[130] [82] <1> CONSTANT_Ut£8 Data java/lang/Exception
000443 constant_pool[131] [83] <1> CONSTANT_Utf8 Data miditx

00044Cc  constant_pool[132][84] <1> CONSTANT Utf8 , Data = setColor

000457 constant_pool[133] [85] <1> CONSTANT Utf8 Data java/lang/Runnable
00046C constant_pool[134] [86] <1> CONSTANT_ Utf8 Data java/awt/Graphics
000480 constant_pool [135] [87] <1> CONSTANT UtfS8 Data green

000488 constant_pool [136] [88] <1> CONSTANT_Utf8 Data mouseDrag

000494 constant_pool[137] [89] <1> CONSTANT_ Utf8 Data g

000498  constant_pool[138] [8A] <1> CONSTANT_Utf8 , Data = fillRect

0004A3 constant_pool[139] [8B] <1> CONSTANT_Utf8 Data (Ljava/awt/Event;II)Z
0004BB constant_pool[140] [8C] <1> CONSTANT_Utf8 Data mouseDown

0004c7 constant_pool[141] [8D] <1> CONSTANT UtfS8 Data paint

0004CF constant_pool (142] [8E] <1> CONSTANT _Utf8 Data ConstantValue
0004DF constant_pool[143] [8F] <1> CONSTANT_Utf8 Data I

0004E3 constant_pool[144] [90] <1> CONSTANT_UtfS8 Data append

0004EC constant_pool [145] [91] <1> CONSTANT_ Utf8 Data java/applet/Applet
000501 constant_pool [146] [92] <1> CONSTANT Utf8 Data Code

Data
Data

000508 constant_pool [147]1[93]
000516 constant_pool [148] [94]

<1> CONSTANT_Utf8
<1> CONSTANT_Utf8

input_check
(Ljava/awt/Font;)V

00052B constant_pool[149] [95] <1> CONSTANT_Utf8 Data = LocalVariables
00053C  constant_pool([150] [96] <1> CONSTANT_Utf8 , Data = Ljava/awt/Color;
00054F constant_pool[151][97] <1> CONSTANT_Utf8 Data Ljava/lang/Thread;
000564 constant_pool[152] [98] <1> CONSTANT_Utf8 Data (J)V

00056B constant_pool [153][99] <1> CONSTANT_Utf8 Data flow

L T T O T T T T T T T O T T O O T T T R T

'
'
'
'
'
'
'
.
,
'
‘
'
.
'
.
'
.
<1> CONSTANT _Utf8 , Data
.
'
'
,
'
'
'
,
,
'
,
,
'
.
,
,
'

000572 constant_pool [154] [9A] <1> CONSTANT Utf8 Data = font
000579 Access Flag = 0001 --- ACC_PUBLIC
00057B This Class = miditx
00057D Super Class = java/applet/Applet
00057F Interface Count = 1
000581 interface(0] : Name = java/lang/Runnable

000583 Fields Count = 8

000585 field(0] : ( no flag ) , Name = py , Signature = [I , Attribute = 0

00058D field[1] : ( no flag ) , Name = oy , Signature = [I , Attribute = 0

000595 field[2] : ( no flag ) , Name = data , Signature = [I , Attribute 0

00059D field[3] : ( no flag ) , Name = flag , Signature = I , Attribute 0

0005A5 field[4] ( no flag ) , Name = channel , Signature = I , Attribute = 0

0005AD field[5] : ( no flag ) , Name = g , Signature = Ljava/awt/Graphics; , Attribute = 0
0005B5 field[6] : ACC_PRIVATE , Name = flow , Signature = Ljava/lang/Thread; , Attribute = 0
0005BD field[7] : ( no flag ) , Name = font , Signature = Ljava/awt/Font; , Attribute = 0

0005C5 Methods Count = 12
0005C7 method (0] : ACC_PUBLIC , Name = init , Signature = ()V , Attribute =1

type = Code , length = 43 , max_stack = 2 , max_locals = 1 , code_length = 11

000000 aload_O (Load object reference from local variable)
000001 bipush 08 (Push one-byte signed integer)
000003 putfield 002D (Set field in object)

##### Put Field [ channel ]##i###
000006 aload_ 0 (Load object reference from local variable)
000007 invokevirtual 002A (Invoke instance method)

##### Call [ system_initial J#####
00000A return (Return (void) from procedure)

exception_table_length = 0
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attributes_count = 1

0005EE type = LineNumberTable , attribute_length = 14
00 03 00 00 00 OD 00 06 00 OE 00 OA 00 OC
000600 method[1] : ACC_PUBLIC , Name = run , Signature = ()V , Attribute = 1

type = Code , length = 94 , max_stack = 2 , max_locals = 1 , code_length = 30

000000 1ldc2w 0046 (Push long or double from constant pool)
000003 invokestatic 0025 (Invoke a class (static) method)

##### Call [ sleep ]#####
000006 aload_ 0 (Load object reference from local variable)
000007 invokevirtual 0012 (Invoke instance method)

##### call [ input_check ]#i####
00000A aload_ 0 (Load object reference from local variable)
00000B getfield 002E (Fetch field from object

##### Get Field [ flag ]#####
00000E ifeq FFF2 (Branch if equal to 0)
000011 aload_o0 (Load object reference from local variable)
000012 invokevirtual 0020 (Invoke instance method)

##### call [ midi_transmit J#####
000015 aload_0 (Load object reference from local variable)
000016 invokevirtual 0021 (Invoke instance method)

##### Call [ repaint ]#####
000019 goto FFE7 (Branch)
00001C pop (Pop top stack word)
00001D return (Return (void) from procedure)

exception_table_length = 1

000638 start_pc = 0 , end_pc = 28 , handler_pc = 28 , catch_type = java/lang/Exception
attributes_count = 1

000642 type = LineNumberTable , attribute_length = 38

00 09 00 00 00 12 00 00 00 14 00 06 00 15 00 0A 00 16 00 11
00 17 00 15 00 18 00 19 00 13 00 1C 00 1C 00 1D 00 11

00066C method[2] : ACC_PUBLIC , Name = start , Signature = ()V , Attribute = 1

type = Code , length = 52 , max_stack = 4 , max_locals = 1 , code_length = 20

000000 aload_o (Load object reference from local variable)
000001 new 0007 (Create new object)
##### Define [ java/lang/Thread ]#####
000004 dup (Duplicate top stack word)
000005 aload 0 (Load object reference from local variable)
000006 invokenonvirt 0010 (Invoke instance method, dispatching based on compile-time type
##### Call [ <init> J#####
000009 putfield 0027 (set field in object)
##### Put Field [ flow ]#####
00000C aload_0 (Load object reference from local variable)
00000D getfield 0027 (Fetch field from object)
##### Get Field [ flow ]#####
000010 invokevirtual 0017 (Invoke instance method)
#H### Ccall [ start ]#####
000013 return (Return (void) from procedure)

exception_table_length = 0
attributes_count = 1
00069C type = LineNumberTable , attribute_length = 14
00 03 00 00 00 20 00 OC 00 21 00 13 00 1F
0006AE method[3] : ACC_PUBLIC , Name = stop , Signature = ()V , Attribute =1

type = Code , length = 36 , max_stack = 1 , max_locals = 1 , code_length = 8

000000 aload_o0 (Load object reference from local variable)
000001 getfield 0027 (Fetch field from object)
##### Get Field [ flow ]#i####
000004 invokevirtual 000F (Invoke instance method)
##### Call [ stop J#####
000007 return (Return (void) from procedure)

exception_table_length = 0
attributes_count = 1
0006D2 type = LineNumberTable , attribute_length = 10
00 02 00 00 00 25 00 07 00 24
0006E0 method[4] : ACC_PUBLIC , Name = mouseDrag , Signature = (Ljava/awt/Event;II)Z , Attribute = 1

type = Code , length = 36 , max_stack = 3 , max_locals = 4 , code_length = 8

000000 aload_oO (Load object reference from local variable)
000001 iload_2 (Load integer from local variable)
000002 iload_3 (Load integer from local variable)
000003 invokevirtual 0023 (Invoke instance method)
##### Call [ event_check ]J#####
000006 iconst_1 (Push integer constant)
000007 ireturn (Return integer from function)

exception_table_length = 0
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000712

000744

0007DB

attributes_count = 1

. 000704 type = LineNumberTable ,’ attribute_length = 10
00 02 00 00 00 29 00 06 00 2A
method[5] : ACC_PUBLIC , Name = mouseDown , Signature = (Ljava/awt/Event;II)Z , Attribute

type = Code , length = 36 , max_stack = 3 , max_locals = 4 , code_length = 8

000000 aload_0 § (Load object reference from local variable)
000001 iload_2 (Load integer from local variable)
000002 iload_ 3 (Load integer from local variable)
000003 invokevirtual 0023 (Invoke instance method)
##### Call [ event_check ]#####
000006 iconst_1 (Push integer constant)
000007 ireturn (Return integer from function)

exception_table_length = 0
attributes_count = 1
000736 type = LineNumberTable , attribute_length = 10
00 02 00 00 00 2E 00 06 00 2F
method[6] : ( no flag ) , Name =‘event_check , Signature = (II)V , Attribute = 1

type = Code , length = 137 , max_stack = 4 , max_locals = 5 , code_length = 89

000000 iconst_0 (Push integer constant)
000001 istore 04 (Store integer into local variable)
000003 goto 004c (Branch)
000006 bipush 28 (Push one-byte signed integer)
000008 bipush 28 (Push one-byte signed integer)
00000A iload 04 (Load integer from local variable)
00000C imul (Integer multiply)
00000D - iadd (Integer add)
00000E istore_3 (Store integer into local variable)
00000F iload_1 (Load integer from local variable)
000010 . iload_3 (Load integer from local variable)
000011 bipush 0A (Push one-byte signed integer)
000013 isub (Integer subtract)
000014 if_icmple 0038 (Branch if integer less than or equal to)
000017 iload_3 (Load integer from local variable)
000018 bipush 0A (Push one-byte signed integer)
00001A iadd (Integer add)
00001B iload_1 (Load integer from local variable)
00001C if_icmple 0030 (Branch if integer less than or equal to)
00001F iload_2 (Load integer from local variable)
1000020 bipush 09 (Push one-byte signed integer)
000022 if_icmple 002A (Branch if integer less than or equal to)
000025 iload_2 (Load integer from local variable)
000026 sipush O0O0BF (Push two-byte signed integer)
000029 if_icmpge 0023 (Branch if integer greater than or equal to)
00002C aload.0 (Load object reference from local variable)
00002D getfield 001A (Fetch field from object)
##### Get Field [ oy 1#it###
000030 iload 04 (Load integer from local variable)
000032 aload_0 (Load object reference from local variable)
000033 getfield 001E (Fetch field from object)
##### Get Field [ py 1#####
000036 iload 04 (Load integer from local variable)
000038 iaload (Load integer from array)
000039 iastore (Store into integer array)
00003A aload_0 (Load object reference from local variable)
00003B getfield 001E (Fetch field from object)
##### Get Field [ py ]#####
00003E iload 04 (Load integer from local variable)
000040 iload_2 (Load integer from local variable)
000041 iastore (Store into integer array)
000042 aload_0 (Load object reference from local variable)
000043 dup (Duplicate top stack word)
000044 . getfield 002E (Fetch field from object)
##### Get Field [ flag J#####
000047 iconst_1 (Push integer constant)
000048 iadd (Integer add)
000049 putfield 002E (Set field in object

##### Put Field [ flag ]#####
00004C iinc 04 01 (Increment local variable by constant)

00004F iload 04 (Load integer from local variable)
000051 aload_0 (Load object reference from local variable)
000052 getfield 002D (Fetch field from object)
##### Get Field [ channel ]#####
000055 if_icmplt FFB1 (Branch if integer less chan)
000058 return (Return (void) from procedure)

exception_table_length = 0
attributes_count = 1
0007B9 type = LineNumberTable , attribute_length = 30

00 07 00 00 00 34 00 06 00 35 00 OF 00 36 00 2C,00 37 00 42
00 38 00 4C 00 34 00 58 00 32

method[7] : ( no flag ) , Name = input_check , Signature = ()V , Attribute =1

type = Code , length = 25 , max_stack = 0 , max_locals = 1 , code_length = 1

1
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000000 reﬁurn ’ (Return (void) -from procedure)
exception_table_length = b & '
attributes. count = 1 .
0007F8 type = LineNumberTable , attribute¥len§thv= 6
00 01 00 00 00 3D
000802 method (8] : ( no flag ) , Name = midi_transmit , Signature = ()V , Attribute = 1
type = Code, length = 25 , max_stack = 0 , max_locals = 1, code_leﬁgth =1
000000 return (Return (void) froﬁ procedure)
exception_table_length = 0
attributes_count = 1
00081F type = LineNumberTable , attribute_length = 6
00°01 00 00 00 41

000829 method[9] : ACC_PUBLIC , Name = paint , Signature = (Ljava/awt/Graphics;)V , Attribute = 1

type = Code , length = 320 , max_stack = 6 , max_locals = 5 , code_length = 228

000000 aload_0 (Load object reference from local variable
000001 - iconst_0 (Push integer constant)
000002 putfield 002E (set field in object
##### Put Field [ flag #####
000005 iconst_0 (Push integer constant)
000006 istore_3 (Store integer into local variable)
000007 goto 00D4 (Branch)
N 00000A" bipush 28 (Push one-byte signed integer)
00000C bipush 28 8 (Push one-byte signed integer)
00000E iload_3 (Load integer from local variable)
00000F imul (Integer multiply)
000010 iadd (Integer add)
000011 istore_2 (Store integer into local variable)
000012 aload_1l (Load object reference from local variable)
000013 ‘getstatic 002B (Get static field from class
##### Get Static [ black ]###i##
000016 invokevirtual 001C (Invoke instance method)
##### Call [ setColor ]#####
000019 . aload_l1 (Load object reference from local variable)
00001A iload_2 (Load integer from local variable)
00001B bipush 0A (Push one-byte signed integer)
00001D isub (Integer subtract)
00001E aload_0 (Load object reference from local variable)
00001F getfield 001a (Fetch field from object)
Ay ##H###Get Field [ oy 1#####
000022 iload_3 (Load integer from local variable)
000023 iaload (Load integer from array)
000024 iconst_5 (Push integer constant)
000025 isub (Integer subtract)
000026 bipush 14 (Push one-byte signed integer)
000028  bipush ' 0A (Push one-byte signed integer)
00002A invokevirtual 001B (Invoke instance method)
##### Call [ fillRect J#####
00002D aload_1 (Load object reference from local variable)
00002E getstatic 001F (Get static field from class)
##### Get Static ‘[ yellow ]#####
000031 invokevirtual 001c (Invoke instance method)
##### Call [ setColor J##### :
000034 aload_1 (Load object reference from local variable)
000035 iload_2 . (Load integer from local variable)
000036 iconst_1 (Push integer constant)
000037 isub (Integer subtract)
. 000038 bipush 0A (Push one-byte signed integer)
% 00003A iconst_2 (Push integer constant)
00003B sipush 00B4 (Push two-byte signed integer)
00003E invokevirtual 001B (Invoke instance method)
##### Ccall [ fillRect J#####
000041 -aload_1 (Load object reference from local variable)
000042 getstatic 001D (Get static field from class)
##### Get Static [ green J#####
000045 invokevirtual 001C (Invoke instance method)
##### Call [ setColor ]#####
000048 aload_1 (Load object reference from local variable)
000049 iload_ 2 (Load integer from local variable)
00004A bipush .0A (Push one-byte signed integer)
00004C isub (Integer subtract)
00004D aload_0 (Load object reference from local variable)
00004E getfield 001E (Fetch field from object)
#### Get Field [ py #####
000051 iload_3 (Load integer from local variable)
000052 iaload (Load integer from array)
000053 iconst_5 (Push integer constant)
000054 isub (Integer subtract)
000055 bipush 14 (Push one-byte signed integer)
000057 ‘bipush 0A (Push one-byte signed integer)
000059 invokevirtual 001B (Invoke instance method)
##### call [ fillRect ]#####
00005C aload_1l (Load object reference from local variable)
00005D getstatic 0019 (Get static field from class)
##### Get Static [ blue ]#####
000060 invokevirtual 0o01c (Invoke instance method)
2 ##### Call [ setColor ]#####
000063 - aload_1 (Load object reference from local variable)
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000064 iload_2 (Load integer from local variable)
000065 bipush 08 (Push one-byte signed integer)
000067 isub (Integer subtract)
000068 aload_O0 (Load object reference from local variable)
000069 getfield 001E (Fetch field from object)
##### Get Field [ py J#####
00006C iload_3 (Load integer from local variable)
00006D iaload (Load integer from array)
00006E iconst_3 (Push integer constant)
00006F isub (Integer subtract)
000070 bipush 10 (Push one-byte signed integer)
000072 bipush 06 (Push one-byte signed integer)
000074 invokevirtual 001B (Invoke instance method)
##### Call [ fillRect J#####
000077 aload_0 (Load object reference from local variable)
000078 getfield 0013 (Fetch field from object)
##### Get Field [ data ]H####
00007B iload_3 (Load integer from local variable)
00007C sipush O0OBE (Push two-byte signed integer)
00007F aload_0 (Load object reference from local variable)
000080 getfield 001E (Fetch field from object
##### Get Field [ py 1#####
000083 iload_3 (Load integer from local variable)
000084 iaload (Load integer from array)
000085 isub (Integer subtract)
000086 bipush 7F (Push one-byte signed integer)
000088 imul (Integer multiply)
000089 sipush 00B4 (Push two-byte signed integer)
00008C idiv (Integer divide)
00008D iastore (Store into integer array)
00008E aload_1 (Load object reference from local variable)
00008F getstatic 0011 (Get static field from class
##### Get Static [ white 1#####
000092 invokevirtual 001C (Invoke instance method)
##### Call [ setColor ]#i####
000095 aload_1 (Load object reference from local variable)
000096 aload_0 (Load object reference from local variable)
000097 getfield 0028 (Fetch field from object)
##### Get Field [ font ]J#####
00009A invokevirtual 0018 (Invoke instance method)

##### Call [ setFont ]#####
(Create new object)

00009D new 000B
##### Define [ java/lang/StringBuffer ]#####

0000A0 dup (Duplicate top stack word)
0000A1 invokenonvirt 0016 (Invoke instance method, dispatching based on compile-time type)
#H##E Call [ <init> J#####
0000A4 1dcl 02 (Push item from constant pool)
##### Push Item [ Data( ]#####
0000A6 invokevirtual 0026 (Invoke instance method)
##### Call [ append ]#####
0000A9 iload_3 (Load integer from local variable)
0000AA iconst_1 (Push integer constant)
0000AB iadd (Integer add)
0000AC invokestatic 002C (Invoke a class (static) method)
#H### call [ valueOf J#####
0000AF invokevirtual 0026 (Invoke instance method)
##### Call [ append ]#####
0000B2 1dcl 01 (Push item from constant pool)
####4# Push Item [ ) = 1#####
0000B4 invokevirtual 0026 (Invoke instance method)
##### Call [ append ]#####
0000B7 aload_0 (Load object reference from local variable)
0000B8 getfield 0013 (Fetch field from object)
##### Get Field [ data ]#####
0000BB iload_3 (Load integer from local variable)
0000BC iaload (Load integer from array)
0000BD invokestatic 002C (Invoke a class (static) method)
##### Call [ valueOf ]#####
0000C0 invokevirtual 0026 (Invoke instance method)
##### call [ append ]#####
0000C3 invokevirtual 0024 (Invoke instance method)
##### Call [ toString ]#####
0000C6 astore 04 (Store object reference into local variable)
0000C8 aload_1 (Load object reference from local variable)
0000C9 aload 04 (Load object reference from local variable)
0000CB sipush 0163 (Push two-byte signed integer)
0000CE bipush 1E (Push one-byte signed integer)
0000D0 Dbipush 16 (Push one-byte signed integer)
0000D2 iload_3 (Load integer from local variable)
0000D3 imul (Integer multiply)
0000D4 iadd (Integer add)
0000D5 invokevirtual 0015 (Invoke instance method)
##### Ccall [ drawString ]#####
0000D8 iinc 03 01 (Increment local variable by constant)
0000DB ilocad_3 (Load integer from local variable)
0000DC aload_0 (Load object reference from local variable)
0000DD getfield 002D (Fetch field from object)
##### Get Field [ channel ]#####
0000E0 if_icmplt FF2A (Branch if integer less than)
0000E3 return (Return (void) from procedure)

exception_table_length = 0
attributes_count = 1
000929 type = LineNumberTable , attribute_length = 74
00 12 00 00 00 47 00 05 00 48 -00 OA 00 49 00 12 00 4A 00 19
00 4B 00 2D 00 4C 00 34 00 4D 00 41 00 4E 00 48 00 4F 00 5C

00 50 00 63 00 51 00 77 00 52 00 8E 00 53 00 95 00 54 00 9D
00 55 00 C8 00 56 00 D8 00 48 00 E3 00 45

170




EIOE Javah b AKI-80 (#&iR)

{(URAKF9-3) rejava2C&k> T miditx.class ZEFLice®dD @

000977 method[10] : ( no flag ) , Name = system_initial , Signature = ()V , Attribute = 1

type = Code , length = 128 , max_stack = 6 , max_locals = 2 , code_length = 84

000000 aload_0 (Load object reference from local variable)
000001 getstatic 002B (Get static field from class)
##### Get Static [ black ]#####
000004 invokevirtual 0022 (Invoke instance method)
#4#### Call [ setBackground ]#####
000007 aload_0 (Load object reference from local variable)
000008 new 0005 (Create new object)
##### Define [ java/awt/Font ]#i####
00000B dup (Duplicate top stack word)
00000C 1dcl 03 (Push item from constant pool)
##### Push Item [ TimesRoman ]#####
00000E iconst_0 (Push integer constant)
00000F bipush 10 (Push one-byte signed integer)
000011 invokenonvirt 0014 (Invoke instance method, dispatching based on compile-time type)
##### Call [ <init> )#####
000014 putfield 0028 (set field in object
##### Put Field [ font ]#####
000017 aload_0 (Load object reference from local variable)
000018 aload_0 (Load object reference from local variable)
000019 getfield 002D (Fetch field from object)
##### Get Field [ channel ]#it###
00001C newarray 0A (Allocate new array) : array type = T_INT
00001E putfield 001E (set field in object
##### Put Field [ py 1#####
000021 aload_ o0 (Load object reference from local variable)
000022 aload_0 (Load object reference from local variable)
000023 getfield 002D (Fetch field from object)
##### Get Field [ channel ]#####
000026 newarray 0A (Allocate new array) : array type = T_INT
000028 putfield 001A (Set field in object
##### Put Field [ oy ]#####
00002B aload_0 (Load object reference from local variable)
00002C aload_0 (Load object reference from local variable)
00002D getfield 002D (Fetch field from object)
##### Get Field [ channel ]#####
000030 newarray 0A (Allocate new array) : array type = T_INT
000032 putfield 0013 (set field in object
##### Put Field [ data ]#####
000035 iconst_0 (Push integer constant)
000036 istore_1 (Store integer into local variable)
000037 goto 000F (Branch)
00003A aload_0 (Load object reference from local variable)
00003B getfield 001E (Fetch field from object)
##### Get Field [ py ]#####
00003E iload_1 (Load integer from local variable)
00003F sipush 00BE (Push two-byte signed integer)
000042 iastore (Store into integer array)
000043 iinc 01 01 (Increment local variable by constant)
000046 iload_1 (Load integer from local variable)
000047 aload_0 (Load object reference from local variable)
000048 getfield 002D (Fetch field from object)
##### Get Field [ channel ]#####
00004B if_icmplt FFEF (Branch if integer less than)
00004E aload_0 (Load object reference from local variable)
00004F iconst_0 (Push integer constant)
000050 putfield 002E (Set field in object)
##### Put Field [ flag 1#####
000053 return {Return (void) from procedure)

exception_table_length = 0
attributes_count = 1
0009E7 type = LineNumberTable , attribute_length = 26

00 06 00 00 00 5B 00 07 00 5C 00 17 00 5D 00 35 00 SE 00 4E
00 5F 00 53 00 5A

000A05 method[11] : ACC_PUBLIC , Name = <init> , Signature = ()V , Attribute = 1

type = Code , length = 29 , max_stack = 1 , max_locals = 1 , code_length = 5

000000 aload_oO (Load object reference from local variable)

000001 invokenonvirt 0029 (Invoke instance method, dispatching based on compile-time type)
##### Call [ <init> ]#####

000004 return (Return (void) from procedure)

exception_table_length = 0

attributes_count = 1
000A26 type = LineNumberTable , attribute_length = 6

00 01 00 00 00 06 '
000A30 Attributes Count = 1
000A32 attribute[0] : type = SourceFile , length = 2

00 5A

Source File Name = miditx.java

..... (~_") Java analyze completely finished. (~_")
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#include <stdio.h>
#include <stdlib.h>
#include <string.h>

FILE *fp; .
int ni[1000], m([15000], p[300](10], d_mode;
char n[300](60], taill3];

static void access_flag_printf (int para);
static void byte_code_printf(long address);
static void display_information(int mode, int id);

int main(int argc,char **argv){
int 4, i, 3. k, ct;
unsigned int p0, p00, pl, p2, p3;
int pp=0, count=0, p4, p5, sb;
unsigned char ss, st[20], d0, d1, d2, d3;
st[16]=0; tail[0]=59; tail[1]=0;
d_mode=1;

if( argc != 2 ){ printf("... target file name missing (;_;) ...¥n¥n"); exit(1l); }

else if( (fp=fopen( argv[l]), "rb" ))==NULL ){ printf(" target file [ %s ] is not found (;_,

if(d_mode==0) printf("Target Java File Name = %s¥n", argv(1]);

else if(d_mode==1) printf("/* Source Java File Name = %s */¥n¥nmain() {¥n¥tinit()%s¥n¥twhile (1) (¥n¥t¥trun()%s¥n¥t)¥n)", argv(l], tail, tail);

while( (d = fgetc(fp)) >= 0 ){ -
m[count++]) = d & Oxff;

) ...¥n¥n", argv([1l]); exit(1l); }

}
fclose(fp)i
if(d_mode==0) printf("¥nTotal File Length = %d bytes.", count);
p0 = mpp+3]+256*m(pp+2];
p00 = m[pp+1)+256*m(pp];
if(d_mode==0) printf ("¥n¥n¥t$06X Magic Code [CAFEBABE] = $04X%04X",pp,p00,p0); pp += 4;
if (( p00 != Oxcafe )||( p0 != Oxbabe )){
if (d_mode==0) printf("¥n¥n... target file is not Java (;_;) ...¥;¥n"); exit(1);
}
else if(d_mode==0) printf(" --- OK ("_")"); 3
if (d_mode==0) printf ("¥n¥n¥t%$06X Version : major version $d , minor version %d", pp, m[pp+3]+256*m[pp+2], m[pp+1]1+256*m(pp] ); pPp += 4;
pl = m[pp+1]+256*m[pp); if(d_mode==0) printf("¥n¥n¥t%06X Constant Pool : total number = %d\n", pp, pl ); pp += 2; !
Jrrrxs ChBE xxxxk/
pl = m[pp+1]+256*m[pp]; pp += 2; if(d_mode==0) printf ("¥n¥n¥t$06X Methods Count = %d", pp-2, pl );
for(i=0;i<pl;i++){
if (d_mode==0) printf ("¥n¥n¥t¥t$06X method([%d] : ", pp, i);
p2 = m[pp+1]+256*m(ppl; pp += 2; access_flag.printf( p2 );
p2 = m[pp+1]+256*m(pp]; pp += 2;
if ((d_mode==1)&&( n[p2] [0]=="'<"' )){
printf ("¥n¥n/*");
) "
if (d_mode==1) printf ("¥n¥n%s(){", n(p2] );
else if(d_mode==0) printf(" , Name = %s", n[p2] );
if ((d_mode==1)&&( strcmp( n(p2]), "init" ) != 0 )&&( strcmp( n[p2], "run" ) != 0 )&&( n(p2] (0]!='<" ))(
printf ("¥n/*");

}
sb = p2;
p2 = m(pp+1]+256*m[pp); pp += 2; if(d_mode==0) printf(" , Signature = %s", n[p2] );
p2 = m[pp+1]+256*m(pp); pp += 2; if(d_mode==0) printf(" , Attribute = %d", p2 );
if( p2 1= 0 )(
if(d_mode==0) printf("¥n");
for (3=0;3<p2:j++) {
p3 = m(pp+1]+256*m([pp]; pp += 2;
if(d_mode==0) printf ("¥n¥t¥t¥ttype = %s , ", n(p3] );
p4 = m[pp+3]+256* (m[pp+2]+256* (m[pp+1]+256*m[pp])); pp += 4;
if (d_mode==0) printf("length = %d", pd);
p5 = pp; PP += p4;
if( stremp( n(p3], "Code" ) == 0 ) byte_code_printf( p5 );
else if( strecmp( n[p3], "Exceptions" ) == 0 ) byte_code_printf( p5 );
}
}
if((d_mode==1)&&( strcmp( nlsb], "init® ) != 0 )&&( strcmp( n[sb], "run® ) != 0 )&&( nlsb][0]!="<" ))(

printf ("¥n*/*);

printf ("¥n¥n*/");

pl = m(pp+1]+256*m[pp]); pp += 2; if(d_mode==0) printf("¥n¥n¥t%06X Attributes Count = %d", pp-2, pl );
if( pl t= 0 )
for (i=0;i<pl;i++) (
p2 = m[pp+1]+256*m[ppl; pp += 2; A
if(d_mode==0) printf ("¥n¥n¥t¥t%06X attribute[%d] : type = %s , ", pp-2, i, n[p2] ); :
p4 = m[pp+3]1+256* (m[pp+2])+256* (m[pp+1]+256*m(pp])); pp += 4;
p5 = pp;i
if(d_mode==0) printf(“length = %a¥n", pd);
for (k=0;k<pd;k++) {
i£((k$25)==0) if(d_mode==0) printf ("¥n¥t¥t¥t¥t");
if (d_mode==0) printf("$02X ", m[pp++] );

0

}
if( ( pd

2 ) && ( strcemp( n(p2], "SourceFile" )
p3 = m[p5+1)+256*m[p5] ;
if (d_mode==0) printf ("¥n¥n¥t¥t¥tSource File Name = $%s", n[p3] );

)
}
if(d_mode==0) printf("¥n¥n..... (°_") Java analyze completely finished. (~_")¥n¥n"); return;
}

Jrrran (4B wrran)
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#define ctc_0 0x10
#define cte 1 0x11
#define cte_2 0x12
. #define cte_3 0x13
#define sio_a 0x18
#define « sio_b Oxla
#define pio_a Oxlc
#define pio_b Oxle
#define rx_fifo 0x8000 '/* MIDI' Receive */

#define tx_fifo 0x8800 /* MIDI Transmit */
#define lcd_fifo 0x9000 * /* LCD Display */

#define rx_top 0x9100 + 2 * 0

‘#define. rx_end 0x9100 + 2 * 1

#define tx_top 0x9100 + 2 * 2

#define tx_end 09100 + 2 * 3

#define timer_flag 0x9100 + 2 * 4

#define lcd_top 0x9100 + 2 * 5

#define lcd_end 0x9100 + 2 * 6

#define : lcd 0x9100 + 2 * 7

#define work 0x9200 /* unversal use */

int B B ) N (o) /* universal for local use */
int midi, rsb,dcb, channel, keyno; /* universal MIDI parameter */

J****% COmMON FUNCLIONS  *** kA *kkkhhhkhxkhhhkkhhhhkkhkhxdn )

void port_out( int port, int data ) {

#asm
= & 1d hl,4

add hl,sp
1d c, (hl)
1d hl,2
add hl,sp
1d " a, (hl)
out (c).,a
nop
ret

#endasm

}

'int port_in( int port ){

‘#asm
1d hl,2
add hl,sp
1d c, (hl)
in a,(c)
1d 1l,a
1d h,0
ret

#endasm

}

void ram_put( int address, int data ){(

#asm
1d hl,4
add hl,sp
1a &5y (hil)
inc hl
1d b, (h1)
1a hl,2
add hl,sp
14 a, (h1)
1d (bc),a |
#endasm

int ram_get( int address ){

#asm
1d hl,2
add hl,sp
14 c, (hl)
inc hl
14 b, (hl)
14 a, (bc)
1d 1,a
14 h,0
ret

#endasm

}

void enable_interrupt () {
#asm

ei
#endasm

}

- void disable_interrupt() {
#asm .
. di
#endasm

1

/***%%  T/0 Setting FUNCLIONS ***** 4%k kkxa XAk kXK XXX XK KKK/

void pio_a_setting( int bitmap ){.
port_out( pio_a+l, Oxcf );
port_out( pio_a+l, bitmap );

/* Mode 3 */

}

void pio_b_setting( int bitmap ) {
port_out( pio_b+l, Oxcf );
port_out( pio_b+l, bitmap );

-/* Mode 3 */
}

void timer_0_setting() (
port_out( ctc_0, 0x70 ); ° /* Interrupt Address */
port_out( ctc_0, 0xa5 ); /* Timer Mode */
port_out( ctc_0, 158); /* about 10msec */

}

void sio_dummy_read() {
#asm

in a, (sio_a+0)
#endasm

}

void midi port_setting() {
port_out( sio_b+l, 0x18
port_out( sio_b+l, 0x04
port_out( sio_b+l, Oxcd
port_out( sio_b+l, 0x01
port_out( sio_b+l, 0x00
port_out( sio_b+l, 0x05
port_out( sio_b+l, 0x60
port_out( sio_b+l, 0x02
port_out( sio_b+1l, 0x20
port_out( sio_a+l, 0x18
port_out( sio_a+l, 0x04
port_out( sio_a+l, Oxc4d
port_out( sio_a+l, 0x01
port_out( sio_a+l, 0x10
port_out( sio_a+l, 0x05
port_out( sio_a+l, 0x68
port_out( sio_a+l, 0x03
port_out( sio_a+l, Oxcl

}

J***%%  MIDI FUNCEIONS A ¥ ¥ xakkkkkkkk A kAKX XA KKK Kk kKKK KRN KK /

void tx_midi_check() {

#asm
1da de, (tx_end)
1a hl, (tx_top)
and a
sbc hl,de
ret z
xor a
out (sio_a+l),a
in a, (sio_a+1)
bit 2,a
ret z
14 a,10001000b
or d
1a h,a
1d l,e
1d a, (hl)
out (sio_a),a
inc de
res 3,d
1d (tx_end) ,de
ret

#endasm

}

void tx_midi_set (int data){

#asm
1d hl,2
add hl, sp
1d b, (h1)
14 de, (tx_top)
1lad a,10001000b
or da
1d h,a
1d 1;e
1d (hl),b
inc de
res 3.4
14 (tx_top) ,de
ret
#endasm
}
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