p887 Y7 F& VI aL—Y DA  (for Version 1.02, 2007.04.05)

1. i FUSHIC
pP88F7 > 7 Zik. Alan W. Biermann @ ™ LWIAYE1—78%, (FAF—HRE) O O
TAFIZERICHBAINTVWS, COTFAMDERZED LI, PEVYTUEBELTEBESESR L
DTEBVIaL—9ZzAR LI, Y2 L—9ZRARIBICHD. BOHTIVTILBRETI V&
ZOMEI—RERELU .
BUFTiE. 7OV SL0EEH. RITHELS. ILRSNIAEREEXTZHAT 2,
(1) R (& "Great Ideas in Computer Science", The MIT Press, 1990.

2. §ER7OJ 5 LDRET
UTo7002L%T7FANIT1 I TERULEL S, INIL "LAB" OHB1TIE. FEHNEHTIFR
<, "L THRESBVEWTRWL, ZOMDITIIEBEBEZZANY T THH T, INIIBWTEE
o> EDSIERFTNIFRSEN, RUIDICIFEANY TEFEDS, XFIFAXFETH, I\XFTHLL,

IN AX
IN BX
CMP AX,BX
JB LAB
COPY AX,BX
LAB  OUT AX

77AIDIERFIFATHELIN (BL<THLW) o RICT 7ML "exp88" ICHERFESNTWVWDET B,

P88V Z AL —WNALYRFA LI KNVILHZDETEE, UNXTREUTOIONYNY RTTOY I L%
RITTEDZ (% ET7AYTR) o TOTATIARBERNIS 2 DDHEEAALT (FRTELTW
%) . MNSWAHEHAT B,

% ./p88 ex.p88

in ? 67

in ? 43

out: 43

>>> Program terminated. (Halt)

Windows OF&IEINVNY ROV T MM SETEIEZ, BH. YIaL—9» ALY NToL I RNY
ICBWEEREDFEMICDOVWTIIEET %,

IO S LFANFE, I\NXFEXFUEW, SNIZIREEINENF, 2 XFEUBRFEEFEE
SH, TXFETUNEHRLAERL, fc&ZIE "FUNCTION" & "FUNCTION2", "FUNCTIOO" &8 XX
FEUBENERZHIC, Y2 L—9TRERETET, AULHDELTHRDLNS, TINILAICEHAE
XERATERW,

R, LYZATEZ ZFOMYATLAEREDZRNIEINILEE UTREZRVL. YATAERZDERIIC
FULTDEDNH B,

CcoPY, ADD, SUB, MUL, DIV, CMP, JMP, JNB, JB, IN, OUT,

CALL, RTN, PUSH, POP, END, AX, BX, CX, DX, RES, RANDOM

BEDTRICIE, SDETBTI0ERDANFETE S, XYM ";" TEEHSD., TREFTOER
DOXFHNIAAY MEULTEREEIND,

3. 7RV S LRITLEDER



LEEOTOTILIEBERDSBICKEREITNSETIN, 77MILORETEITIMETLTWS Z &I
EELUTRULW, p88Y I aL—4 Tk, AV ILIEET77AILD5%KE (7 KL X=0) hS5RTHEA
Shd, 7OV ZALIEEND R THT I %, p88Y I a1l —%d. strAAZ 7OV Z LD END @5
TR >TWRWES., BEINIC ENDSRSZEBINT %,

Fre. XEVEBADTZRLRICTZIVEALELSETDE, TT7—ERB>TEILET D, Z0MfM. 0IC
LEBRE, FEBMPDRIT. WA SDEDAHTEILET B, >T. 7OV T LATERIL—T T
LT, kESHRLB>TULESIFBEICIE Control-C DA TEILETE B,

MREET—FICRERFIDGR L, MREDRTHICERICESHRAINTE %,

LUTo707 7 ALRREETFANMNEBHEINTVWDZEDTHD, TIT";"HSITFRETIEFIX VN
EUTEREINS, OOV IALIFNXETERREINTWVNED, ANFTRRUEBEEZEDLD IR
We AYY"," DREIBICEAZANTHEDRL,

;; Chapter 9 sample program in the text

in ax

copy ml, ax ; ml?
mul ax, ml

out ax

TRV ILTEDNTVEINIL "MI" FERSNTVWERWA, ZORIXRITLTHL D,

% ./p88 sample02.p88

!!Undefined Label ... Memory allocated: M1 = [9], Line=3
in ? 100

out: 10000

>>> Program terminated. (Halt)

VZal—FHh ml OXEYZBEENICERL. EETHITONTWS, p88Y I 1L —FIEREERR
IRNILDH B EBEMICTAEY Z2/\1 NI DEID LTS, COAETHBICETAETH DT TlEEW
N BETEFIANIBEINTWBEW OND IOV I LEZZFDEERTIZHICIDLSBEI}EE
TB3LDCBE>TWE, bB5B3A. EBOT7Z7EVYTZOT7OT T ALTIE. KEEDINILATES>TWT
EETTERN, BATTOVTLZTRT BERIEKEREINILDESBVWKSICIRETHD, END
MEOBEELARTNIERSEL,

EEZIEUTOLSICERT B, S DRODICTIOEREERT DE. TDEEZREFET DICHDODAE
UEE (2/\1 ) DHERINS,

;; Chapter 9 sample program in the text

in ax
copy ml, ax
mul ax, ml
out ax
end

ml 0

4. REYIOVICETSER

REYY Y TENA NBEEOT RLRADHFIMEDND, RETIEMESENT—REUTHDI &=
FELTWED, RERY7O070€tyHREITOT7Z7EY 7Y 7O LDEENEZWEEZ 5ND 28,
NAKRI—RICE>TEEUE, O0EDOHBTIFT~3NNA M SEREIND,

7 RLRIGINA NEAIEH, T—F 210 kD525 T7—RK (16EY NFERMEEE) sLTFI€
A9 %, COPYRBICLDFTAH LU PR, BfPEE, hBEHEIFT—RNBEATHD, L. T—%
E7— RERICHZZDEIR V. /N1 MERSHHIEREL,

ZRLRAZEBEI2EY b (40961 ~) THO, EVIITVTFw TV TREINTWS,



LYZXZIEAX D5 DX ETD4DHMEZ B, WIhd 16EY MFSHEEHTH S,

5. 74L97147

O ZLRNICIE. BBEGSZERT BHDERLEFTTIEFELS, 7EVTIICHITZIE£IER
BRZERTED, INETA L7717 BBUUGHD) EER, T LI T 7Icid. AT EBOME
R, EHEPIYVODES. XEYETIPEIAY NDIEERERE K DIEELH %,

P88V I al—HIcld. BEHEUVLTESCEDTESZATEYBBERFET ZLOHDTALITATD
HHBEHEINTWS,
(1) PMHAEZ D X TV BB DIER

BEE, FLEIRNIVETRITZZEICE>T, 168y NISHEBRKEESE LTHOXTEYE
%21 NIRRT . IRNILEMIFZZEETES,

UToFITIE, TABLE E WS IRILTREINDAEUMBICHTEIESE LT28% D2/ MHOVERS
N3, 5|EHEL< 21 NOYIHAEIZ29TH D, =5, PTREWDS IR TEREINZ A TYMNEICIE.
YHAEE LT TABLED 7 RL AW E S,

TABLE 28
29
PTR TABLE

(2) EEULKRESZHOXTE Y HBOHER

XEBEVEBOKRESHE/NA NBEATIEEUTHERT 3/cHIC. RES EWSFo LI T4 T%5HFHHZRL
foo TERUCEBOTHEIZO TH Do UTDHITIE. BUFEWS SR TERENZATYNEL S,
20/ & (107—R) OEfHFEUEBREERT %,

BUF RES 20

6. BMEREXICDWT
BZCiE. 1hS10FTaERELTCEATE. UTOLS5AT7O7ILANEHEI TN,

COPY AX, MO

Ll ADD AX,M1
OUT AX
CMP AX,M10
JB L1
END

MO 0

M1 1

M10 10

—MDOZ7OTZALTIE, EZ1D2FDEPRPLED, OEHEBRULEDTZ I ENEEICITOND, D
7077 LDESIMETPEOZRIFIZATVEBZARLTELDIEFLTSHULL, 7AVTLDE
MUICK W, 22T, ZLDT7EYTIUEBEIICIF. BFEO—BIEZEHTELLEME (1711
K EWSEXNPEEINTWS, p887 Y7 JiIcidk. RETIEEMEERDGSIFARINTLARL
N TOTVSIVITDRGIEEZCEMERREMA T,

EMEFRR TIE. 7 RLRAZERT BENIC "#1" DLSIC "#" HOBRELIBHEETLRT %, IEETE
DHEEIFSE Y NS ZEE (128 ~ 127) ICRESIND, COHHICHKWEIEIF EOT7OT LD
ESICAEVICEEZFRBFLTEWTHIAT 3 ik 3, BMBERERANFATEZ30D(E COPY. CMP., &
L ADDRREDEMEETH Do

EMERERZRBWTLEO 7OV SLEDRULABAELTHDE, RDELSICHESD, COPYRETIEXEY
HMSEZIRDHIRDLDIC, BFEBICEENIHEZL VRYICEEANS I ENTED, ADDBHST
ELIRIDEEA VI IXY NS DEVWSEENBRICETERTETWD,

COPY AX, #0



Ll ADD AX,#1

OUT AX

CMP AX,#10
JB L1

END

7. 7KLYV TE—K
FEyTUTIOVSLATEERSE,. ZOEEIEETZHEIMEDNFET S, p88YIaL—%
TIE—ROFEET—FT 7 F v THELHAINTVWBIUTOSENEZ S,
(1) LYRY
LYZSEEELT. 2OLIYRIICKRINSNTWAEEFET 2, UTO COPY 88 THL YRS
BXDOfE% L YR FAXICAE— LT W3,

COPY AX,BX

(2) BpfE
MPBERICEEINEZZOERENAT S, p88Y I 2L —¥TIEBE Y MFBSHZTEHKICREL T
W3, UTD COPY &4 TIHMEOZ L YRFAXICIE—LTWS,
COPY AX, #0

(3) EFEEAEY

BESNLZ RLAEBMENTWREZXEUDNSIDEHUTHAT %, UTTEXEYALE HGT
NOEZWRHDHUTLIYZAFTAXICMEL, Z0#EREZXEYME SUMICIE—LTWS,

ADD AX,HGT
COPY SUM, AX

(4) LYAYHEEREXTEY

BEULRLIRAZICEIMENTWBEETZRLRAERBL, TOFRLAICKEMENTWSEZ XE
UNSEDEHUTHIET %, LYRIMSHEZERDHUZET, S5ICEOFRLANSEZRD HT
ZENS TEHE EEND, p88F YT T c(AX) EWSEEZHEL., COPY&HH| TODHFET
=23, "¢C"ERD("OBICEAE ANTIEIWIT AL,

LTo707 7 LIEXEYMEDATAN SERT 2IFBEMEZFTHFAH. ZOEFZEETHT, LIX
FAXITIFETRA. XEVAE DATAOY RLAMMEMNEI NS (AEYAME PTRICY RLAAMEMEI TN
%) o mHRAATEEIZL IV AYAXTIFGLC, LIYRIYBXIZKINENS, O RULDODELICLIYRY
AXDIEIZ2/NA R T DIEY I, ROEESEBIDLSICHRD,

COPY AX,PTR

L1 COPY BX, c (AX)
CMP BX, #0
JB L2
ADD BX, SUM
COPY SUM, BX
ADD AX,#2
JMP Ll

L2 COPY BX, SUM
OUT BX
END

SUM 0

PTR DATA

DATA 1
2

3



4

5
-1

(5) T4 ATLAAX Y NIEL I AT RIEIEEXEY

BEULRLIRAYICERIMENTWBEICTARATLAAXAY N (BAUE) ZMAERET7RLAE
BRU. ZO7RLRARCEBINSNTVWBEEZXEIUHNSEDHUTHAYT %, p887 > 73Tl
mem+c(AX) EWSEEERAWS, 22T membBTA A TLAAXY RTHD. 7 RLAFIIHIE
T 9 %, COPY@RH TOAFEBTE %,

COPY BX , WORK+c (AX)
COPY BX, 2+c (DX)

EFoflT SNV WORK A7 FLX 100&#ZR L. LI AFAXICEREEH RIS NTWS ET
& LYRY BXIZIEZ RLA 1028 #OENIE— b, Kfce LI ZXAYDXICT K LZXT100&H!
MEIENTWBEETDE. LIYXY BXIZIEF®IEFDZRLR 102F#OENIE—n 2,

D @Q0T7OTS L% COFRLY VY ITARZE->TESTELTHD,

COPY AX,#0
L1 COPY BX, DATA+c (AX)
CMP BX, #0
JB L2
ADD BX, SUM
COPY SUM, BX
ADD AX,#2
JMP L1l
L2 COPY BX, SUM
OUT BX
END
SUM 0
DATA 1
2
3
4
5
-1

8. A7 v U BIE

P88Y T 2 L — ¥ TIIMERRY v VIRENIRZ D, A Y v I BRIEIIREZEDPSST Y 7S ICIEEE
LTWERWH, PEYTUEBOLANILTRY Y ZIRENTIEL B> TWBEEHZ W, BELQE
EDHEERE U CNICED. YT —FYA—-ILOEREIBRH ER ST,
(1) RV IEBERIYIRA VY

P88V I 2L —4DAEVEEIEI2EY hTHD, S I—RIEZ RLAODSIEBICEES N5,
CDOAEVEBORE (FRLZADEW) AR Y v V#EEE UTHAIN. XYV IEF7RLAD
BEWANED > THEHIRYT %,

AIVIRAVETELTIRLIYRIDXEES, LI ZRYDXIZ 70T 5 LBRBEICIERY v INZED
REBZRITLDICTHIEES . ZORDRY v VIREICH > TEIIBRT 5, TOTTLTRAY Y V#
EZ{THhBEWEE., LIYXAIDXIIMMDOL IV RY ERRITSNEBLIY XS EUTHIHTE %,
(2) PUSH&POP

PUSHESSIZL YR EIELT. FOLIRYDEERY VI ICRINT 5, BAMICIE. £ X
FYIRA VI THDBDLIZAIDXE2/INA MR T IV IUXYNLT, ZOMBICEEZIRINT %,



POPRIGIER Ty I SEEZRDHELT, EEEULELIYRAYICEFDEEIRNT 5, BEAEMICIE. £9
AIYIRA VI THZBLIRIDXDIET T RLANSEEZRDHEL, TDHBTLIZXIDX%E2/\1
DAVIIAVNT B,

LUTofITIH. YT7IL—F>YA—ILDHICL Y RIAXEBXDERE XY v 7 IBREBEL., ZOHY T
I—F Y TDHBICE>TLIZAIAXICRENEZ XEYVALICHEEFEL, BELTEWL YRS
AXEBXDEZTTICRLTWS, PUSHEPOPDIBEEIEICHRD Z & ISER,

PUSH AX
PUSH BX
CALL FUNC1
COPY VAL,AX
POP BX

POP AX

(3) CALLERTN

CALLGSIEZ0RBO 7OV T LR VI DfE (CALLGSDFZ RLR+2) #XF Vv IICBEL., 15
ESN7 RLALDIET %,

RTINS IFRAY v IDSEERNDHEL. ZOEOF7 RLRAICHIKT B, > T, CALLGSICHIGT
ZRINGTZETI25E&. CALLMSDERNSETZHERTE %,

9. VX al—YDHsE
VZIalL—9%ERETIE UTOLSBATYa VvEIEETE S,
./p88 [AT¥avy V—RT7rFAI
FAFav
-t ML—RXE—RTET
- XEFIvIDH (EFTLRW)
-d  HWE (PREI—R) ZXK
-h  CoONILTERTK

dATyarveE 4 ZEEVLTETIELEROH (—3) =17,

ENL—RAE—FK (A%ZEE) TERITITDE, RITSINDIZHEINIRTERRIND, EHOEFETS
nNzmesO7 RLR, ARIOKEISHSERTIDERDL I RY AX~DXDE, KXOFHET ST
(CRDETH . ZRLRAEEZNILTIERL, [ ] CHARLEETRLTWS,

% ./p88 -d -t t08b.p88

————— MEMORY DUMP -----

10 00 el 1d cO 17 20 02 60 Oa 90 02 30 02 1d 80
17 £f1 60 01 80 Oc 00 00 00 00 00 00 00 00 00 0O

00
0: COPY AX,#0 0 0 0 4094 NB
e e e . 2: 1IN BX 0 0 0 4094 NB
in ? 4
3: COPY [23]+c(AX),BX 0 4 0 4094 NB
6: ADD AX,#2 0 4 0 4094 NB
8: CMP AX,#10 2 4 0 4094 NB
10: JB [2] 2 4 0 4094 B
2: IN BX 2 4 0 4094 B

JO7 S ALNERIC ENDERTELETZDEYI 2L —FIEROFXRZHLU TR T I %,
>>> Program terminated. (Halt)

FEIMARD "Halt" UADRKRDIZFE. TOTILRBEERTLTWS,



out of memory
illegal code
illegal operand
illegal memory access X EUZEBEANDFZ 7 EANFEEL
div by zero
unexpected EOF

Fi. BTPICERINSEIDAH (Control-C) NEELLES. YIaL—%ik

HUTEIET 2, "IP=" TRENTVBDIE,

Do

10. ZDfth

[RZ(C%H %5 RANDOM EWS 7 RLADMEZ D, TDF RLADSEZFHHAAL LTI 0 ~ 32767

TFTIRBERITLUELSE LT
REG@HZERTLELS &L
ARZ Y ROEADIEL <ZL

OTHRELLSEULS
EOF (Control-D) A& hic

!1>>> Program is interrupted. IP=18

DEFEDERZBE B »E5N 5.

[RZTIF NO-OP EWSAIH LBWMBHBNAETNTWED. IhiE "INV ZMIT2ERZHEERT
BIeHEFIC) BASNIHDTHD., COFEVYTI& VI aL—FICEFEESINTWEREW, DT
YT ITRINILDHDITELRULTOEDDT RLAICERHD INILERNIGE DI ENTE S,

ROFITEFZANRILMT & M2 IBEIL7 RLRAZZERT,

CMP
JB
ADD

M1
M2 ADD

11. &%
- A0
LUTFT, AX, BX £ HZMBICIIERDL YRYZRETE S, memic

INIZELZRT B, #8 (T "#" IC5IEHNTBE Y MFSHEEE (-128 ~ 127DEHEDOEKIE) Zi

TS

COPY
COPY
COPY
COPY

COPY
COPY
COPY
COPY

CMP
JNB

DXEH

Do

AX,BX
AX,mem
AX,c(BX)
AX,mem+c(BX)

AX,#8

mem,AX
c(BX),AX
mem-+c(BX),AX

ADD AX,BX
ADD AX,mem
ADD AX,#8

SUB.

MUL. DIV

AX,CN1
M1
AX,ONE

BX, TWO
BX,CN2
M2

LY RIBXOAR%E L YR FAXICOE—
ZRLAmemDXEURBRZ L I ZAFAXICOAE—

LY XIBXDEZT RLAETEZXEURARZL Y XFAXICOE—
memicL Y XYBXDEEZMELILDE 7 RLREL, ZORBR%E
LY X&AXICOE—,

8EY NDFEMEREHEZL Y AFAXICIE—
LIYZRTAXDER., 7 KL Amem®D X T ([T,

LI RAIAXDEZ, LI RAIBXDEZT7 RLRET B XE [T,
memic L Y X IBXDEZMELHEDE T RLRAETBEXEYIT,
L ¥ 249 AXDIE% &M,

LI RAZAXICL Y RIBXORBZINZ S, ERIFAXICTZS,

LIYRGAXICZ RLAMemD XA EYABZMA S, HERIFAXICTED.

LYZXFZAXICBEY hDRFSHEEBZMA S, BERIFAXICHES,

INS5IFADDERUERT. Zh2hiBE. &E. REZ1T5,

U, OCTHREZI B EETRIS B> TT7OT T LIFELT 2,

RD &K SBRRNE
FIDABDNHEEVRKICEITUTW T DT RLATH

CIIBIEBRICE T RLAZRT



CMP AX,BX LIRTAXEL IV RYBXORNAB % LLE,

CMP AX,mem LIYRIAXE T RLZAmemD X EY AR % HE,

CMP AX,#8 LIYRXZAXICB8EY DTS EEHBHE LR,
INSDFER. AXDAMNNE WSS, CFIEB(Below)lCi b, AXDAD
KEWHEDLWFESE. CFIZNB(Not Below)lc#: %,

JMP mem ELMETT KL Amemic I,

JNB mem CFANBDIZE. 7 KL AmemliZ i,

JB mem CFABDHZAE. 7 KL Amemlc Ik,

CALL mem CALLBSSDEBDT7Z RLAZRAY v 7ILEFEL. 7 KL ZAmemic /i,

RTN 29 IMSBWMDHE U7 RLRICHIK, ARSY K% U,

PUSH AX LIRIAXOABRZE XY v I ICIRTET o

POP AX ATy INSERODHBUEZL VXY AXICIERT %,

IN AX WARDNS LI ZATAXICEH (16EY MRS E) ZFHAAD,

OuUT AX LI ZATAXDABRZIHARICEKNRT %o

END TO7 S L% ELESED, ART Y R U,

F1aLI7147

mem HUE memZHHIEE 3 52/\1 MNMEEBZERT 5,

RES n n (BE) /N1 ~DEFRTBXEY EEBZERT %, YIHAEIZO,

ZEEICOWVWT

DY 7 L7 DEFEIIKREAEICS 5. BRICHA, BEEHULTEDRWVWS, OV TR
ZOFBICH > TREUVIEEICBALT, FEREFZEDLRBRVET S,

(C) 2006-2007, OGIHARA Takeshi



