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CP/M Dynamic Debugging Tool (DIJI') 

User's Guide 

I. Introduction. 

The DIJI' pr~ram allows dynamic interactive testing and debugging of 
programs generated in the CP/M environment. The debugger is initiated by 
typing one of the following canrnands at the CP/M Console Command level 

DDr 
DDr filename.HEX 
DDr filename.COM 

where "filename" is the name of the program to be loaded and tested. In both 
cases, the DIJI' program is brought into main memory in the place of the Console 
Canmand Processor (refer to the CP/M Interface Guide for standard memory 
organization), and thus resides directly below the Basic Disk Operating System 
portion of CP/M. The BIX>S starting crldress, which is located in the crldress 
field of the JMP instruction at location SH, is altered to reflect the reduced 
Transient Program Area size. 

The second and third forms of the DIJI' command shown above ~rform the same 
actions as the first, except there is a subsequent automatic load of the 
s~cified HEX or COM file. The action is identical to the sequence of 
commands 

DDr 
Ifilename.HEX or Ifilenarne.COM 
R 

where the I and R canrnands set up and read the s~cif ied program to test ( see 
the explanation of the I and R commands below for exact details). 

Upon initiation, om· prints a sign-on message in the format 

nnK DDr-s VER m.m 

where nn is the memory size (which must match the CP/M system being used), s 
is the hardware system which is asst.nned, corresponding to the codes 

D Digital Research standard version 
M MC6 version 
I IM.SAI standard version 
O Qnron systems 
S Digital Systems standard version 

and m.m is the revision nurrber. 
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Followi!"B the sign on rressage, DDI' prompts the operator with the character 
"-" aoo waits for input commands from the console. The operator can type any 
of several single character commands, terminated by a carriage return to 
execute the commaoo. Each line of input can be line-edited using the standard 
CP/M controls 

rubout 
ctl-U 
ctl-C 

remove the last character typed 
remove the entire line, ready for re-typing 
system reboot 

Any canrnaoo can be up to 32 characters in length (an automatic carriage return 
is inserted as the 33rd dlaracter) , 'where the first dlaracter determines the 
commaoo type 

A enter assembly language rmemonics with operands 
D display memory in hexadecimal and ASCII 
F fill rrernory with constant data 
G begin execution with optional breakp:,ints 
I set up a standard input file control block 
L list rremory using assembler rrnemonics 
M move a memory segment from source to destination 
R read program for subsequent testing 
S substitute rremory values 
T trace 'f.]'.'ogram execution 
U untraced program monitoring 
X examine and optionally alter the CPU state 

The canmaoo dlaracter, in rome cases, is followed by zero, one, two, or three 
hexadecimal values \'.hich are separated by canmas or single blank dlaracters. 
All oor numeric output is in hexadecimal form. In all cases, the commands are 
not executed until the carriage return is typed at the end of the command. 

At any µ,int in the debug run, the operator can stop execution of DDI' 
using either a ctl-C or G0 (jmp to location 0000H), aoo save the current 
memory image using a SAVE command of the form 

SAVE n filename.COM 

where n is the nurrber of pages (256 byte blocks) to be saved on disk. The 
nurrber of blocks can be determined by taking the high order byte of the top 
load a::ldress aoo converting this nurrber to decimal. For example, if the 
highest a::ldress in the Transient Program Area is 1234H then the nurrber of 
pages is 12H, or 18 in decimal. Thus the operator could type a ctl-C during 
the debug run, returning to the Console Processor level, followed by 

SAVE 18 X.COM 

The rrernory image is saved as X.COM on the diskette, aoo can be directly 
executed by simply typing the name x. If further testing is required, the 
memory image can be recalled by typing 
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nor x.C'OM 

which reloads rreviously saved ixogram fran loaction 100H through rage 18 
( 12FFH) • The nacnine state is not a part of the OOM file, am thus the 
program must be restarted fran the beginning in order to properly test it. 

~ 
I I. 'or OOMMANOO. 

~:he imi vidual cannams are given below in some detail. In each case, the 
operator must wait for the ixanpt character (-) before entering the command. 
If control is passed to a rrogram under test, am the ixogram has not reached 
a breakpoint, control can be returned to our by executing a RST 7 fran the 
front panel (note that the rubout key should be used instead if the ixogram is 
executing a T or u cannam) • In the explanation of each command, the command 
letter is soown in some cases with nurrbers separated by cannas, where the 
nurrbers are represented by lc,..,rer case letters. 'Ihese nurrbers are always 
asst.nned to be in a hexadecinal radix, am fran one to four digits in length 
(longer rurrbers will be automatically truncated on the right). 

Many of the cannands operate upon a "CPU state" which corresponds to the 
program under test. The CPU state holds the registers of the program being 
debugged, and initially contains zeroes for all registers and flags except for 
the rrogram counter (P) and stack pointer (S), which default to 100H. 'lhe 
program counter is sli:>sequently set to the starting address given in the last 
record of a HEX file if a file of this form is loaded (see the I and R 
cannams). 

1. The A (Asserrble) Commam. nor allows inline asserrbly language to be 
inserted into the airrent nemory inage using the A coounand which takes the 
form 

As 

where s is the hexadecinal starting crldress for the inline asserrbly. nor 
pranpts the console with the crldress of the next instruction to fill, and 
reads the console, looking for asserrbly language nnerronics (see the Intel 8080 
Asserrbly Language Reference Card for a list of nnerronics) , followed by 
register references and operands in absolut~ hexadecinal form. Each sucessive 
load crldress is rrinted before reading the console. 'l'he A command terminates 
when the first anpty line is input fran the console. 

Upon canpletion of asserrbly language input, the operator can review the 
merrory segment using the nor disasserrbler (see the L coounand). 

Note that the asserrbler/disassernbler p:>rtion of our can be overlayed by 
the transient rrogram being tested, in which case the nor program resp:mds 
with an error condition when the A and L coounands are used (refer to Section 
IV). 
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2. The D (Display) Commaoo. The D command allows the operator to view 
the contents of memory in hexadecimal aoo ASCII formats. The forms are 

D 
Ds 
Ds,f 

In the first case, memory is displayed from the current display cddress 
(initially 100H), aoo continues for 16 display lines. Each display line takes 
the form soown below 

aaaa bb bb bb bb bb bb bb bb bb bb bb bb bb bb bb bb cccccccccccccccc 

where aaaa is the display cddress in hexadecimal, and bb represents data 
present in memory starting at aaaa. The ASCII characters starting at aaaa are 
given to the right (represented by the sequence of c· s), \\here non~raphic 
characters are ~ inted as a i:eriod (.) syrrbol. Note that both upper aoo lower 
case alphabetics are displayed, and thus will appear as upper case syroools on 
a console device that supp:>rts only upper case. F.ach display line gives the 
values of 16 bytes of data, except that the first line displayed is truncated 
so that the next line begins at an address which is a multiple of 16. 

The second form of the D command shown above is similar to the first, 
except that the di splay cddress is first set to address s. The third form 
causes the display to continue {rom cddress s through cddress f. In all 
cases, the display cddress is set to the first cddress not displayed in this 
commaoo, so that a continuing display can be accomplished by issuing 
successive D canrnaoos with no explicit addresses. 

Excessively long displays can be aborted by pushing the rubout key. 

3. The F (Fill) Command. The F command takes the form 

Fs,f,c 

where s is the starting address, f is the final address, aoo c is a 
hexadecimal byte constant. The effect is as follows: oor stores the constant 
c at cddress s, increments the value of s and tests against f. If s exceeds f 
then the q>eration terminates, otherwise the q>eration is repeated. Thus, the 
fill canrnaoo can be used to set a memory block to a s"E)=cific constant value. 

4. The G (Go) Command. Program execution is started using the G comand, 
with up to two q>tional breakp:>int cddresses. The G command takes one ot the 
forms 

G 
Gs 
Gs,b 
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Gs,b,c 
G,b 
G,b,c 

The first form starts execution of the program under test at the current value 
of the program counter in the current machine state, with no breakpoints set 
(the only way to ra;iain control in DI1I' is through a RST 7 execution) • 'Ihe 
current r:rogram counter can be viewed by typing an X or XP camnand. 'Ihe 
second form is similar to the first except that the program counter in the 
current machine state is set to crldress s before execution begins. The third 
form is the same as the second, except that program execution stops when 
address b is encountered (b must be in the area of the i;rogram under test). 
The instruction at location b is not executed when the breakpoint is 
encountered. The fourth form is identical to the third, except that two 
breakpoints are s~cified, one at b and the other at c. Encountering either 
breakpoint causes execution to stop, and both breakpoints are subsequently 
cleared. The last two forms take the program counter fran the current machine 
state, arrl set one and two breakpoints, res~ctively. 

Execution continues fran the starting crldress in real-time to the next 
breakpoint. That is, there is no intervention between the starting crldress 
and the break crldress by DI1I'. Thus, if the program under test does not reach 
a breakpoint, control cannot return to DI1I' without executing a RST 7 
instruction. Upon encountering a breakpoint, DI1I' stops execution and ty~s 

*d 

where d is the stop address. The machine state can be examined at this point 
. using the X (Examine) canmand. The q;>erator must s~cify breakpoints which 
differ fran the ixogram counter crldress at the beginning of the G canmand. 

·Thus, if the current program counter is 1234H, then the canmands 

G,1234 
and 

G400,400 

both produce an immediate break'P'.)int, without executing any instructions 
whatsoever. 

• 

5. The I (Input) Command. The I canmand allows the q;,erator to insert a 
file name into the default file control block at 5CH (the file control block 
created by CP/M for transient programs is placed at this location: see the 
CP/M Interface Guide). The default FCB can be used by the program under test 
as if it hcrl been passed by the CP/M Console Processor. Note that this file 
nam: is also used by DI1I' for reading crldi tional HEX and COM files. The form 
of the I canrnand is 

Ifilenam: 
or 
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Ifilename.filetype 

If the second form is used, arrl the filetype is either HEX or COM, then 
subsequent R conuna.rrls can be used to read the pure binary or hex format 
machine code (see the R canrnarrl for further details) • 

6. The L (List) Commarrl. The L canrnand is used to list asserrbly language 
mnaoonics in a particular µ:ograrn region. The forms are 

L 
Ls 
Ls,f 

The first canrnarrl lists twelve lines of disassembled machine code from the 
current list crldress. The second form sets the list crldress to s, arrl then 
lists twelve lines of code. '!he ·1ast form lists disasserrbled code from s 
through crldress f. In all three cases, the list crldress is set to the next 
unlisted location in p:eparation for a subsequent L canrnand. Upon 
encountering an execution breakµ,int, the list crldress is set to the current 
value of the i:rograrn counter (see the G and T canrnands). Again, long typeouts 
can be aborted using the rubout key during the list µ:ocess. 

7. The M (Move) Commarrl. The M canrnand allows block movement of program 
or data areas from one location to another in memory. The form is 

Ms,f,d 

where s is the start crldress of the rrove, f is the final crldress of the rrove, 
and d is the destination crldress. Data is first rroved from s to d, and both 
addresses are incremented. If s exceeds f then the rrove operation stops, 
otherwise the rrove operation is repeated. 

8. The R (Read) Command. The R canrnand is used in conjunction with the I 
commarrl to read COM arrl HEX files from the diskette into the transient p:ograrn 
area in i:reparation for the debug run. The forms are 

R 
R) 

,, 

where b is an q,tional bias crldress \\hich is added to each µ:ograrn or data 
address as it is loaded. The load cperation must not overwrite any of the 
system parameters from 000H through 0FFH (i.e., the first page of memory). If 
b is anitted, then b=0000 is assumed. The R command requires a µ:evious I 
commarrl, s~cifyin:J the name of a HEX or COM file. The load address for each 
record is obtained from each irrlividual HEX record, \\bile an assumed load 
address of 100H is taken for COM files. Note that any nurroer of R commands 
can be issued followin:J the I command to re-read the µ:ograrn under test, 
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. , . 

assuming the tested program does not destroy the default area at SCH. 
Further, any file s~cified with the filetype "COM" , . is assumed to contain 
machine code in pure binary form (created with the 10M) or SAVE command), and 
all others are assumed to contain machine code in Intel hex format (produced, 
for example, with the ASM command). 

Recall that the canmand 

OIJI' filename.filetype 

which initiates the our program is ~uivalent to the commands 

OIJI' 
-Ifilename.filetype 
-R 

Whenever the R command is issued, nor responds with either the error indicator 
"?" (file cannot be opened, or a dlecksum error occurred in a HEX file), or 
with a load rressage taking the form 

NEXT PC 
mum PH?P 

\\here nnnn is the next a:ldress following the loaded i:rogram, and pi;::pp is the 
assumed i:rogram counter (100H for COM files, or taken frcm the last record if 
a HEX file is s~cified). 

9. The S (Set) Command. 
examined and optionally altered. 

Ss 

The S command allows rrernory locations to be 
The form of the canmand is 

where s is the hexadecimal starting a:ldress for examination and · alteration of 
memory. OIJI' resp:,nds with a numeric i:rcmpt, giving the memory location, along 
with the data currently held in the rrernory location. If the operator ty~s a 
carriage return, then the data is not altered. If a byte value is typed, then 
the value is stored at the JX<:mpted a:ldress. In either case, our continues to 
pranpt with successive a:ldresses and values until either a -i::;eriod (.) is typed 
by the operator, or an invalid input value is detected. 

10. The T (Trace) Command. The T command allows selective tracing of 
program execution for 1 to 65535 }Xogram steps. The forms are 

T 
Tn 

In the first case, the CPU state is displayed, and the next i:rogram step is 
executed. The i:rogram terminates irnrrediately, with the termination a:ldress 
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displayed as 

*hhhh 

where hhhh is the next oodress to execute. The display address (used in the D 
commarrl) is set to the value of H and L, arrl the list address (used in the L 
commarrl) is set to hhhh. The CPU state at program termination can then be 
examined using the X canmand. 

The second form of the T canmand is similar to the first, except that 
execution is traced for n steps (n is a hexadecimal value) before a program 
breakpoint is occurs. A breakp:>int can be forced in the trace rrode by typing 
a rubout character. 1 The CPU state is displayed before each program step is 
taken in trace node. The format of the display is the same as described in 
the x canmand. 

Note that program tracing is discontinued at the interface to CP/M, and 
resumes after return frcm CP/M to the program 1.mder test. Thus, CP/M 
functions which access I/O devices, such as the diskette drive, run in 
real-time, avoiding I/O timing problems. Programs running in trace rrode 
execute approximately 500 times slower than real time since oor gets control 
after each user instruction is executed. Interrupt processing routines can be 
traced, but it must be noted that canmands \\hich use the breakpoint facility 
(G, T, arrl U) acccmplish the break using a RST 7 instruction, \\hich means that 
the tested program cannot use this interrupt location. Further, the trace 
mode always runs the tested. program with interrupts enabled, \\hich may cause 
problems if asynchronous interrupts are received during tracing. 

Note also that the q:>erator should use the rubout key to get control back 
to DIJr during trace, rather than executing a RST 7, in order to ensure that 
the trace for the current instruction is ccmpleted before interruption. 

1 11. The U (Untrace) Command. The U canmand is identical to the T command 
' except that intermediate program steps are not displayed. The mtrace rrode 
· allows frcm 1 to 65535 (0FFFFH) steps to be executed in rronitored rrode, and is 
' used principally to retain control of an executing program while it reaches 
steady state conditions. All conditions of the T command apply to the U 
canmand. 

12. The x (Examine) Command. The X corranand allows selective display and 
alteration of the current CPU state for the program under test. The forms are 

X 
Xr 

where r is one of the 8080 CPU registers 

C Carry Flag 
z Zero Flag 

(0/1) 
(0/1) 
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M Minus Flag (0/1) 
E Even Parity Flag (0/1) 
I Interdigit Carry (0/1) 
A Accumulator (0-FF) 
B BC register p:1ir (0-FFFF) 
D DE register pair (0-FFFF) 
H HL register pair (0-FFFF) 
s Stack Pointer (0-FFFF) 
p Program Counter (0-FFFF) 

In the first case, the CPU register state is displayed in the format 

CfZfMfEfif A=bb B=dddd D=dddd H=dddd S=dddd P=dddd inst 

where f is a 0 or 1 flag value, bb is a byte value, and dddd is a double byte 
quantity corresi;:onding to the register pair. The "inst" field contains the 
disasserrbled instruction v.hich occurs at the location crldressed by the CPU 
state's :i;rogram counter. 

The second form allows display~ optional alteration of register values, 
where r is one of the registers given above (C, z, M, E, I, A, B, D, H, S, or 
P). In each case, the flag or register value is first displayed at the 
console. The nor program then accepts input frcxn the console. If a carriage 
return is typed, then the flag or register value is not altered. If a value 
in the :i;roper range is typed, then the flag or register value is altered. 
Note that BC, IE, and HL are displayed as register pairs. Thus, the operator 
typ:!s the entire register pair v.hen B, C, or the BC pair is altered. 

III. IMPLEMENTATION NOI'ES. 

The organization of DDr allows certain non-essential i;:ortions to be 
overlayed in order to gain a larger transient program area for debugging large 
programs. The DDr program consists of two parts: the DOI' nucleus and the 
asserrbler/disassernbler nodule. 'rhe DDr nucleus is loaded O\Ter the Console 
Canmand Processor, and, al though loaded with the DOI' nucleus, the 
asserrbler/disasserrbler is O\Terlayable 1.mless used to asserrble or disasserrble. 

In particular, the BDOS address at location 6H (address field of the JMP 
instruction at location SH) is nodified by DOI' to address the base location of 
the Dor nucleus \\hich, in turn, contains a JMP instruction to the BDOS. Thus, 
programs v.hich use this crldress field to size nernory see the logical end of 
memory at the base of the DDr nucleus rather than the base of the BDOS. 

The asserrbler/disasserrbler nodule resides directly below the DOI' nucleus 
in the transient :i;rogram area. If the A, L, T, or X corrunands are used during 
the debugging :i;rocess then the DDr program again alters the crldress field at 
6H to include this nodule, thus further reducing the logical end of memory. 
If a :i;rogram loads beyond the beginning of the asserrbler/disasserrbler nodule, 
the A and L canrnands are lost (their use :i;roduces a "?" in response), and the 

9 



trace arrl display (T and X) camnands list the "inst" field of the display in 
hexadecimal, rather than as a decoded instruction. 

IV. AN EXAMPLE. 

'l'he followill3 example srows ·· an edit, asserble, arrl debug for a simple 
program which reads a set of data values arrl determines the largest value in 
the set. The largest value is taken fran the vector, arrl stored into "IAroE" 
at the termination of the JXogram 

ED SCAH.AS!'IJ 
.\-1, ~ ~ i,,itt ult0 

* 
1

.i t-1 ORG t-t J 1·00H \:.l~ ;; OF TR AH SI ENT AREA, 
MYJ HEH ;LENGTH OF VECTOR TO SCAH ~ 
MY I C, 0 ; L ARGER-R§..I VALUE ~O FAR./' 

LOOP __ p_O.:O_L LXI H, VECT ; BASE Of 'x'ECJOR_, 
LOOP,\ HOY 8,M ; GET YALUE,1 
- l __ l!!i. .k- ;LARGER VALL~E IN- -G?_, 
~~a~ NFOUND ; JUMP IF LARGER VALUE MOT FOUND., 

.!.~ HElil LARGEST \/ALUE, STORE IT TO C_, 
l'IOY C,A "' 

. HFOUHD, ffi H~ 
ffi a ;TO HEXT ELEMENT 

;MORE TO SCAH? 3 

; FOR AH OTHER_, J 

Cv-tak Sou.<~ 
'Pr~vo.~ - (.lw!u(,"1~ 
C~a<o.def'S '6ptc{ .i. 

.L 

J.. .a 
; J 
YECT : 
!:i.ti 
LARGE: 

,a•B0P,i' 

LOOP: 

HFOUHD: 

JHZ bODP 

END 
~ 
!I.a 
ill 

TEST 
il 
~ 
ll 
.filil ,2 

ORG 
11 Y l 
11 Y l 
LXI 
MOY 
SUB 
JHC 
HEW 
l'IOY 
I HI< 
DCR 
JHZ 

OF STORE C,1 
A,C -LARGE 1 ..a 

;GET LARGEST YALUEJ 

;REBOOJJ 
~ MJ'f"O.YYlmeJ: 

DATA 

''J II YtPI~ l'tufio,i 
(t-la,~. 

2,0,4,3,5,6 .,1 ,,5,2 
f,-YECT ;LENGTH~ 

J. ;LARGEST YALUE OH EXITJ 

100H ;START OF TRANSIENT AREA 
B,LEH ;LENGTH OF YECTOR TO SCAM 
C,0 ;LARGEST YALUE SO FAR 
H,YECT ;BASE OF YECTOR 
A,11 ;GET YALUE 
C ;LARGER YALUE INC? 
HFOUHD ;JUMP IF LARGER VALUE NOT FOUHD 

LARGEST YALUE, STORE IT TO C 
C,A 
H 
B 
LOOP 

;TO HEl<T ELEt1ENT 
;l'IORE TO SCAM? 
;FOR ANOTHER 
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EHD OF SCAM., STORE C 
MOV A, C ; GET LARGEST VALUE 
STA LARGE 
JMP 0 ; REBOOT 

TEST DATA 
VECT , 
LEN 
LARGE , 

DB 2 .,0,4 .,3,5,6.,1 , 5 
EQU $-VECT ; LENGTH 
DS 1 ; LARGEST VALUE OH EXIT 
EHD · 
-4- ~ k6. ri liht 

CP ✓ M ASSEMBLER - VER 1 . 0 

0122 
002H USE FACTOR 
END OF ASSEMBLY 

TYPE SCAI~ . PRN 
- J 

Code AJJ(F-£✓ 
010 0 Mo~U\t Cc:dt 

r Sou((t' ;R~rGM 
0100 0608.,) 
0102 0E00 

\ ORG 100H ; START OF TRANSIENT AREA 

0104 211901 
0107 7E 
0108 91 
0109 D20D01 

010C 4F 

LOOP , 

Ml/ I B, LEN ; LENGTH OF VECTOR TO SCAN 
Ml/I C, 0 ; U➔ RGE S T VALUE SO FAR 
U:I H, VECT. ; BASE OF VECTOR 
MDV A, M ; GET VALUE 
SUB C ; LARGER 1/ALUE IN C? 
JNC HFOUND ; JUMP IF LARGER VALUE NOT FOUND 
NElJ LARGEST VALUE , STORE IT TO C 
MOV C, A 

010D 23 HFOUND , INX H ; TO rlE>n ELEMENT 
; MORE TO SCAN ? 
;FOR AMOTHER 

010E 05 
010F C20701 

0112 79 
0113 322101 
0116 C3~_~0~l-

CJt/dalz. 1l"1YIJ ; 
itu.rla\ta '--'f i · 

0119 0200040305VECT , 
0 0 0 8 = <Z°'\ L EN 
0121 Valueq.J LARGE , 
0 1 2 2 fq LlCrll. 

A> 

DCR B 
JHZ LOOP 

END OF SCAN , STORE C 
MOV A., C ; GET LARGEST VA:. LIE 
STA LAR GE 
JMP 0 _; REBOOT 

TEST DATA 
DB 2,0 , 4 , 3 .,5,6 , 1,5 
EQU S-VECT ; LENGTH 
DS 
END 

; LARGEST YALUE DH EXIT 

I\ 



DI•T SC:AH . HEX 

161< DDT VER 
HEXT PC 

~ 

1. 0 

~ ~ 2 \ ...... 0_0_0 _0 __ lo..~+ lood uM.-es~ + 1 -~ 
C0Z01'10E010 
-XP 

A=00 B=0000 D=0000 H=0000 S=0100 P=0000 -, 
P=0000 100 -; 

\__ ~to.w.u\t. '(~t~~ ~ de~~ YUV\­

-~J lock.at 
CWtnje f c, -\o lOO 
Vls u;b-6 ~Gtt~ ,r'PC ck.""~d- · 

C0Z0M0E010 A=00 8=0000 I1=0000 H=0000 S=0100 
-L100_, 

P=0100 M'./I 8 , 08) 

~ ,~<Jvodt.;Y\ 
0 100 MVI B, 08 
0102 M'I" I C, 00 

-to txtack a\ P{=\00 

0104 LXI H.,0119 
0107 MOV A., M 
0108 SUB C 'D l'Su~~l,J M,Qdd~t 0109 JHC 010D 
010(: l'IOV C, A &de. 0.1 loo~ 
010D I HX H 

~et So.ucL l.ld-~ l" 1 0E DCR 8 
~10F JHZ 0107 o<~tsoK) 
0 112 MOV A, C 
-L -~ 



011 7 HOP 
0118 HOP 
0119 STAX B 
011 A HOP 
01 18 l HR B 
011 C I HX B 

-x loci: tt\ V{jl~(S -~ 
C0Z0M0E0I0 A=00 8=0000 D=0000 H=0000 S=0100 P=0100 MVI B,08 

-L., £:u~~ fv~ro.~ -ft.,, OY\L -slcf. i~LTIAI CPu. s-ht-tt., ~~~ J j,. ~ecu.-kd 
C0Z0M0E010 A=00 8=0000 D=9000 H=0000 8=0100 P=0100 MYl B, 08*0102 

-1.; -rr~ Ot\t -iP Cl!la;"' (Mt oru ,-,, g) au:bwa.-fu. ~,€'1.kt11>1~+ _J 
C0Z0M0E010 A=00 8=0800 D=0000 H=0000 S=0100 P=0102 MYI C,00*0104 

-1.; \Va-e llja~V\ ( {<e1~u C ~<. d,(l(td) 
C0Z0M0E0I0 A=00 8=0800 D=0000 H=0000 S=0100 P=0104 LXI H,0119*0107 

- Il._, \ra.c.l -Hwu 45kf s 
C0Z0M0E010 A=00 8=0800 D=0000 H=0119 S=0100 P=0107 MO",' A., M 
C0Z0M0E010 A=02 8=0800 D=0000 H=0119 S=0100 P=0108 SUB c · 
C0Z0110E011 A=02 8=0800 D=0000 H=0119 S=0100 P=0109 JHC 010D*010D 
-Il119 . ~~- crt 11qt o.~ buo},po,vtt-·~, 100~---' -J 'Ols~l0:1 wt'MDfj " vi 
0119 02 00 04 03 05 06 01 ~~r~~~~ 

. . _'4!', . . -~ . l,J . • . .@. 0120 05 11 00 22 21 00 02 ?E EB 77 1 3 23 EB 0B 
0130 C2 27 0 1 C3 03 29 00 00 00 00 00 00 00 00 , . .. ) .. .. . . . . . . 
0140 00 00 00 00 00 00 0.0 00 00 00 00 00 00 00 D~ ts ctl tb ro ... . 0150 00 00 00 00 00 00 00 00 00 00 00 00 00 00 . . . . . . s.~ . . .. 
0160 00 00 00 00 00 00 00 00 00 00 00 00 00 00 . ~ ¼ ~, · lM: · tut ll." f .. 
0170 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ·L\A.-m ~~l4to~ of · · · 0180 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
0190 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 :vu,~:-, j,op~~t: : : : : : : 
01A0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 e~r~ . . ... . . . 
0180 00 00 00 00 00 00 00 00 00 00 00 00 0(1 00 00 . . . . . . .......... 
01C0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 . . .. . ..... . .... . 
-1:..; C.U«M CPu. ~-\t- ~ 
C0Z0M0E011 A=02 B=0800 D=00 00 H=0119 :::=0100 P=010D IN~: H 

- T s 'j \(all ~ ~ ps ~YOM Cu.ffei.d CPu. sk.tc, 
C0Z0M0E011 A=02 8=0800 It=0000 H=0119 8=0100 P=010D INX H 
C0Z0M0E011 A=02 8=0800 D=0000 H=011A 8=0100 P=010E DCR B ~-hi, 
C0Z0M0E0I1 A=02 8=0700 D=00 00 H=011R S=0100 P=010F JHZ 01~•'"'" C0Z0M0E011 A=02 8=0700 D=0000 H=011A S=0100 P=0107 MOV A1M 
C0Z0110E011 A=00 8=0700 It=0000 H=011A S=0100 P=0108 SUB C•0189 
-us . 

\t~~ ~\l~ertl(ljt. ~ks -1 \ract \.11\-\b.t~ 
C0Z11'10Elll A=00 8=0700 D=0000 H=011A S=0100 P=0109 .JHC 010D*0108 

-'L; CRu. ~-k ~t l~&of US I 
C0Z01'10E111 A=04 B=0600 [1=0000 H=011B 8=0100 P=0108 SUB C 

1:3 



-Q_; eun ?ro_1ro.~ -h~. CUt'Ytki Ve ~il c.o~~lthb~ {L~ coo-+l~) 

* 0 11 6 ~teo. ~l?o~J oJ ll6~ I C~d ~ ecec».-h'l!, ~f 1 \n ~{Ai~~ MG. 
-~, C'l'u. ~:k at ewi ti Prl!ttm 
C0Z1M0E111 A=00 B=0000 D=0000 H=0121 8=0100 P=0116 RST 07 

- ~, llCO.~l~ o.vn lWlVl~l 't>~m et>V.r\W-
P=0116 100.l 

-x -J 
,nS, 0,.. C0Z11'10E 1 I 1 A=00 8=0000 D=0000 H=0121 S=e1100 P==0 i00f MVI B., is ep ,. 

-r i0i ,ru to ew)CO(lta~l) ~ ~l~r ~ i~11,{ C)>i~ Lti ~ll~ " A{l 
C0Zl M0E 111 A=00 8=0000 D=0 0 H=0121 s- 100 P=fi00 MVI B, 08 
C0Z11'10E111 A=00 8=0800 D 000 P=0102 MVI C, 00 
C0Z1M0E111 A=00 8=080 =0000 S=0100 P=0104 LXI H,0119 
C 0 Z 1 M 0 E 1 I 1 A= 0 0 B ,- 8~ D = S = 01 0 0 P = 0 107 MO\/ A.• M 
C0Zl H0E 1 I 1 A=<.@l) =0Qj} =0000 S=0100 P==01 (18 '.:;IJB C 
C0Z0M0E011 A=02 B=0800 D=0000 S=0100 P=0109 JN · 010D 
C020M0E0I1 A=02 8=0800 D=0000 H=0119 S=0100 P=010D IN H 
C0201'10E011 A=02 8=0800 D=8000 H=011A S=0100 P=010E DCR 8 
C0Z0M0E011 A=02 8=0700 D=0000 H=011A S=0100 P=010F JNZ 0107 
C020M0E011 A=02 8=0700 D=0000H=011A $=0100 P=0107 MOV A,M 
C020M0E011 A=00 8=0700 D=0000 H=011A S=0100 P=0108 SUB C 
C0Z1M0E111 A=00 8=0700 D=0000 H=011A S=0100 P=0109 JHC 010D 
C0Z1M0E111 A=00 8=0700 D=0000 INX H H=011A !:;= 0100 P=010D 
C0ZlM0E111 A=00 8=0700 D=0000 DCR B H=011B $=0100 P=010E 
C0Z0M0E111 A=00 B=0600 D=0000 JHZ 0107 H=011B $=0100 P=010F 
C0Z0M0E111 A=00 8=0600 D=0000 MOV H=011B $ =0100 P=0107 

-A 
10 

9.~ ~ Q 

O 

kt po:tc1 •. \\t\r, 1t?~ ":MO~lL kvt ~lli +lt(, 
0109 JC 10D J ~ W4ckllU! ~ ( · ,. · 

-h> c.l.ta~ --t{,.e, V 0.. 1'v'M1. A. MIO C ~\11\C( A ) ~. 
01 0c; j".x_ 10 ~<- S11A.ct 4is ~ w:l.S nt tY-ew..td., 

-01_, '5tof WT ~~{ o.. vwon of it appet(\'{, ~ -tlte .:r~c -sw1.1..lt\ 
~ p~ r,C?jrllm U,.VI W $a.vtr/ ~~ ~Ui,,. 0... JC.. I~~ 

SAVE 1 SC AN . CO M,? 11"3V(lt'll YiS~t 5 OV\ -ft~t fllal, '60 SO.I.\!- 'i 'l'Gl~ . 

A >DDT SCAN . COi'!,;' l<t•rt IDf VJ~ -ftit ~V~ 'me~ I~ 10 ~~1)rtld. +~~ 
161<. DDT VER 1. 0 
HEXT PC 
0200 0100 
- L 1 0 0 J Ll~+ so~ Cdde 
0100 MVI B., 08 
0102 M 'ti I C., 00 . "f 104 LXI H .• 0 11 9 ~Y~VlOU.S Ptx+~ . 

frest&tt X,~t--t lt lY\ 
0107 MOV A, M~ 
0108 SUB C 
0109 JC 010 

14 



010(; NOY C,A 
010D . IHX H 
010E DCR B 
010F JHZ 0107 
0112 NOY A, C 
-XP --; 
P=0100J 

-T10 -, Tnict 11> Stt \,,ow f>~~ vetst1~ oPt<cn-~ nm 6 ~d -f~ A-t> C 
C020N0E0I0 A=00 B=0000 D=8000 H=0000 =0100 l't't'I 8,08 
C020'10E0I0 A=00 8=0880 D=0000 H=0000 P=0102 l"l 't' I C., 00 
C0201'10E0I0 A=00 B=0800 D =0 0 00 H=0000 P=0104 L XI H,0119 
C0201'10E0I0 A=00 8=0800 D=0000 H=0119 P=0107 l"IOY A,l'I 
C0201'10E0l0 A 9~ B=0800 D=0000 H=0 P=0108 SUB C 
C0201'10E0I 1 A=02 B 800 D=00 1 1 9 S=0100 P=0109 JC 010D 
C0Z01'10E0I 1 A=02 B=0 00 D 00 H=0119 S=0100 P=810C 1'101/ CI A 
C0Z01'10E0I 1 A=02 B=0 0 D=0 000 H=0119 S=0100 P=010D IHX H 
C0Z0t10E0I 1 A=02 B=08 2 D=8000 H=011A $=0100 P=810E DCR B 
C0Z0'10E011 A=02 B=0702 D=00 00 H=011A S=0100 P=010F JHZ 0107 
C0201'10E011 A=02 8=0702 D=0000 H=011A S=0100 P=0107 MOY A, l'I 
C0Z01'10E0I 1 A=00 8=0702 D=00 00 H=011A S=0100 P=0108 SUB C 
C1201'11E010 A=FE 8=0702 D=0000 H=011A 8=0100 P=0109 JC 010D 
C1Z01'11E010 A=FE B=0702 D=0000 H=011A S=0100 P=010D I HX H 
C1Z01"11E010 A=FE B=0702 D=0000 H=011B 8=0100 P=010E DCR B 
C1Z01'10E111 A=FE 8=0602 D=0000 H=011B S=0100 P=010F JHZ 0107•0107 
-x -,J ~tt>~h lb~ 
C1Z01'10E111 A=FE 8=0602 D=0000 H=011B S=0100 P=0107 NOY A,N 
- GI 1 0 8., 12(.4,\ -tn1M Ctttvt' Ltt -PC. aYttl ~eahpo;.n at IC>iH 

C120N0E111 A=04 8=0602 D=0000 H=011B 8=0100 P=0108 SUB C 

- IJ 'o LLA8k 5{q fOf ~ ~w <;ydes 
C1201'10E111 A=04 8=0602 D=0000 H=0118 S=0100 P=0108 SUB C•0109 
-T 

-,1 

C0Z0N0E0I1 A=02 B=0602 D=0000 H=0118 8=0100 P=0109 JC 010D•010C 
-x -,I 

C0Z0H0E011 A=02 B=0602 D=0000 H=0118 S=0100 P=010C HOY C,A 

- G J f<t..ut -\o Ctn\Pleh~ 
•0116 
-x-J 

C021H0E1Il A=03 B=0003 D=0000 H=0121 S=0100 P=0116 RST 07 

-gu, look. t.tl ~e \l>.LIAl d '' LAfGE" 
0 1 21 0 J., Wvw., \nlu.i. l 



0122 00; 

0123 22 :; 

0124 21J 

0125 00.> 

0 1 2 6 0 2 J / tv.d GH\.t s ~-vu:1. 
0127 7E • -~ 
-~-1 
0100 
0102 
0104 
0107 
0108 
0109 
010C 
010D 
010E 
010F 
0112 
-L 
-J 
0113 
0116 
011 7 
01 18 
0119 
011 A 
011 B 
011 C 
011 D 

M\JI B,08 
MYI C,00 
LXI H,0119 
MO\/ A, 11 
SLIB C 
JC 010D 
MO\/ C, A 
IHX H 
DCR B 
JHZ 0107 
MO\/ A,C 

STA 0121 
RST 07 
HOP 
HOP 
STAX B 
HOP 
I HR 
I HX 
DCR 

B 
B 
B 

01 lE MVI B, 0 1 
B 0120 DCR 

-XP 

fk\Jw.v ~ CJe 

-J 
p = 0 1 1 6 1 0 0 Reset ~e. ft. 

-J 

-.l .> s\~lt 45\w I 6.VlA ~c:~ ~ v~lu1s 
C0Z1M0E111 A=03 8=0003 D=0000 H=0121 S=0100 P=0100 MVI B,08•0102 
- T 
-J 

C0Z1M0E111 
-T 
-i 

C0Z1M0E111 
-T 
-J 

C0Z1110E111 
,/ 

A=03 

A=03 

A=03 

8=0803 D=0000 H=0121 S=0100 P=0102 MVI C,00•0104 

( CuW\+ $cf" eJ-, ~to.,, stl 
8 =0100 P=0104 LXI H.,0119>t<0107 8=0 8 00 D=0000 H=0121 

,~adk~tf~~t 
8==0800 [1=0000 H=0119 8=0100 P=0107 MOV A., 1'1*0108 



-T 
-J 

C0211'10E1I1 
-T -.; 

C0201'10E011 
-T -; 
C0201'10E011 
-T 
-J 

C0ZC1M0E011 
-T -; 

C0Z01'10E011 
-T -.; 
C0Z0M0E011 
-T -; 

t0Z0M0E011 
-T -~ 
C0Z0M0E011 
-T 
-.J 

C1Z0M1E010 
-T 
-J 

(""fl~~ tk~ ~ ~~OU(lkti) ~ 
A=02 8=0800 D=0000 H=0119 8=0100 P=0108 SUB 

A=02 8=0800 [1=0000 H=0119 8=0100 P=0109 JC 

A=02 B=0800 D=0000 H=0119 8=0100 P=010C MOV 

r~w d.itfi>. ~ V\'l()lti -to C. 'Orfdtj 

A=02 8=0802 D=0000 H=0119 $=0100 P=010D HIX 

A=02 8=0802 D=0000 H=011A S=0100 P=010E DCR 

A=02 8=0702 D=00 00 H=011A S=0100 P=010F JHZ 

A=02 8=0702 D=0000 H=01 iA ::; =0i 00 P=0107 MO i/ 

r sttovvl ~ ~ ~,ou._,kt ~ A 
A=00 8=0702 D=0000 H=011A S=0100 P=0108 SUB 

r S~11cl d.errtro0s dJ,., valut l.Jk,~ w~s locJtt( _/_If 

A=FE 8=0702 D=0000 H=011A S=0100 P=0109 JC 

C•0109 

010D•010C 

C.,A•010D 

Hito010E 

B>t<010F 

0107•0107 

C•0109 

010D•010D 

C1Z0M1E010 A=FE B=0702 D=0000 H=011A 8=0100 P=010D INX H*010E 
-L100 -,; 
0100 
0102 
0104 
0107 
0108 
0109 
010C 
01 er, 
010E 
010F 
F.1 1 l 2 
-A108 
-.J 

0108 

01 ~9i 

M\/1 
MVI 
L XI 
MOV 
SUB 
JC 
MOV 
HIX 
DCR 

s·., ea 
C., 00 
H,0119 

~ ' M.-◄ -11.t~ ~oJd ~~~t k~ tA CM P so -lkt re.1 r;~r A 
0 10 D W'Mld. ut \ot d!Jr()(Jtd.. 
C, A -.i 

H 
8 

,.IHZ 0107 
MOV A., C 

Cl'IP C 
J 

-ll; $JP WT t- 5Nt 



SAVE 1 SCAN . COM,) 

A>DDT SCAN. COM~ 

161<. DDT VER 1.0 
HEXT PC 
0200 0100 
-XP --P=0100~ 

-.!:J...!_§_,? 

0116 RST 07 
0117 HOP 
0118 HOP 
0119 STAX B 
01 lA HOP 
- (~~*) 

\.oo't. a.t cc<lt f c, ~e i i+ WCts ?-1W~ Lc,aitd 
Clo\\_g 'h1~ou.t a.kov-6~ ~l~ Yl.lloOtd J 

- G .- 116 j) <2uV\ -\VTM-\ lo0t-t +o ~Yl\y~tlo~ 
•0116 

-~ ~ ~cx,l «t Ult~ ( oa:Lk~I bpo) 
Ci~ 

-x 
-i l0ok a.t Cfu. ~t.. 

C 1 Zl M0E 1 I 1 A=06 B=0006 D=0000 H=0121 S=0100 P=0116 RST· ' 07 

-~ ~ loo~ a+ .. , larJt O 
.,. l t afi)eo.fS 17> k Csrrta: 

0121 06,1 

0122 00J 

0123 22 •J 

ED SCAN ASl1 . ; 

C 

;LARGER VA LU E INC ? 

; LARGER VALUE INC ? 

NFOUND ; JUMP IF LARGER VALUE NOT FOUND 

NFOUHD ; JUMP IF LARGER VALUE NOT FOUND 

I '1 



As M '.; c AN . A A"'l- )- ~e -a.{6£'w.~e . -5elech~ ~owu ~ rOO'l d l'1t- It 

c P .,- M 1:i ~;::;EMBLER - \1 ER 1 . (1 ~~tf lf t Sele&. 1-\l> 'Ptl~r ft(e) 
0 1 ;2 2 
0(12 H USE FACTOR 
E N :o O F A S '.3 E M B L \' 

1 6 V DDT ',/EF: 1 . t3 
ilE :,: T PC 
l'.li 2 1 0000 
-· L 1 1F. 
~,1 

i3 iU: ,.iMP 0000 
f:i119 STA;< 8 
011A NOP 
t11L8 IMR 8 
- (y~) 

- C; Hn3 , i i 6,., Go t(M,\ ~ii;~V\·\~j Wl'~ ~'((tt~yo·,~r ttt ewi 
* (1 1 1 6 lov (A~ pol~ r~c~~ · 
-~,; loo~ at ''L.At,e C<Jivut \/aUtt ~.,..pocfc.( 
i11 ·:•1 -~~1 C-1 11 11r, 7 E EB· 7 7 1·~ :-•:-;: 
- 1- ~ €10 22 21 €10 0C. I ·- I, ._ ~--

013 0 C2 27 01 C3 03 29 00 00 00 00 00 
8140 00 00 00 00 00 00 00 00 00 00 00 

EB 
(1 (1 

e, o 

08 78 
0(1 ~1[1 

012i 11 ij 

B 1 II i .-. 

0(1 D0 
fl fj !'.i 0 

hi It ~< 
) 






