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Analiza deskryptorowa
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~~ Opracowanie pakietu oprogramowania wquﬁggaj'&cégo korzystanie
z mikroprocesoréw firmy MOTOROLA w laboratoriach Instytutu.
Sprawozdanie obejmuje wykag zawartodci pakietdédw oprogramo-
- wania dla mikroprocesordéw rodziny 6800, 68HC11 1 68000
firmy MOTOROILA wraz z uwagami dotycsacymi ich przydatnodei,

Ty!uly poprzednich ‘sprawbzdaﬁ-

brak

h PIAP £1/88 10000
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W oroku 1992 w ramach realizacsi s;ednego z etandw zlec. SIiZ03

byta prowadzona wspdipraca z firma MOTOROLA. W trakcie tej;

wepdipracy PMOTOROLA PBDEE  {(Business Development Eastern
Ewrope! nawisgzato bezposredni kontakt = FPIAP oferuiac
niecdpliatnie Instvtutowi w wers;ii Zrddiows; zbidr skrosnych

in
asemblerdw, cbheimujacy mikroprocesory z  rodziny:s MD&BCGD /7
MCABOZ, MEEB01, MCABO4, MOABOS /7 MCABHCOS, MCLEE0T, MOE&BHOIL i

MC&B000 / MRAEGZED / MCSEES81 /4 FMCAEBSI, a takze 2 skrodne
kompilatory jezvka T {dedyvkowans na MOABHC!I oraz  MOABOOO)Y.
FowyZeze oprogramowanie zostalo arzekarane FPIAP w  grudniu
1972 r. wraz z Zycreniem jego szerokiego rocpowssachnienia w
5

laboratoriach FIAPu. HNalezy sadzid, zZe speinisnie tego

zyczenia bedzie rzutowad na przebieg dalsze; wspdipracy.

Ustepne roceznanie wskazato, ze przekazaneg Instybtubtowl Zrddia
stoso

wane bylry do kompilac,i przy uzyciu
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land, kidrych licencionowance; wers;i FIAP
wda. W ozwiazku z tym zasziz koniecznosd wervfikacsi
3

Iw igh przystosowania do  obowia—
=

jez vk Z, o jest rdwnoznaczne z prIyspo-
z=obieniem ich do prrzetworzenia przy wykorzystanic kompilators
C Firmy Microsoft wer. 5. 0068 {FIAF zakupiit licencjijonowansa
wersie tego oprogramowanial.

Zarysowans » p. | zadanie zrealizowano tworzac nastepujace
& ¥

pakiety oprogramowaniacs

— ME&EC0 /7 MO&B0Z zawmisrasacy nastepujace plikics

AR0.EXE — asemblers

ASEMEBL ER. DOC — opis az=emblera f{kopia oryginaiuls

TC. S - przvkiadowy plik Zrddiowy:

TGLLET ~ listing pliku TO.S;

TL.51% - slik wynikowy w formacie S—Record
przeznaczony do zapisanla w EFROMie {(opis
formatu S5—FHecord zamieszcrono w zatacznikul;
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—~ MCAE01 zawie
AS1.EXE
ASEMBLER. DOC
Ti.E

Ti.
Ti.81i%

LET

ME&EOT

-
Cl
(]

MEAB0T

i)

EXE

— MO&3HCLL zawil
a311.EXE
ASEMEBLER. DOC
Tii. G

Tii.LET

raiacy na:tepuaace plikis

/ MC&BHCOD zawierajacy nastepusace pliki

asembler;

opis asembiera {(kopia oryginaiul;

przyvkiadowy plik Zrodiowys
listing pliku T1.8;
plik wynikowy W formacie S-Record
przeznaczony do zapisania w EFROMis;
v iaCy nastepujace plikis
asembhler;
opis azemblera f(kaopia oryginaiuls
orzykiadowy plik Zrddiowys
ilisting pliku T4.5;3
piik wynikowy W formacie S—-Record
Orzsz ny do zapisania w EFROMie;

an

asembler:
opis asemblera (kopia oryvginatulg
przykiadawy nlik Zrdédiowys
listing pliku TS5.5%

plik wWynikowy w formacie S—-Record
przeznacIony do zapisania w EFROMie;
azy nastepujace plikis
asemnbler;
opis asemblera {kopia oryginaiuls .
przykiadowy plik Zrddiowy:
listing pliku T7.8:

aiik Wy i oWy i formacie S—Record
przeznaczony do zapisania w EPROMIss

aiacy nastepujacs plikiz
- asembler:
- opis asemblera {(kopisa ginatul;
- przykiadowy plik Zrdédiowys;
- listing pliku T1i.5:
- niik wyni kowy W formacies S5—-Record
orzeznaczony da zapisania w EPROMie;

bl



— ME&3000 / MOABOEC / MESBER1 /1 MCA3BES1 zawiesrajacy nastepujac

ALEELEXE — asembler dla MCABOGO / MCABGRO /7 MCLEBBEL /
MCABEES1:

CAHBELEXE - kompilator jezvyka C dia MCSBOOG:

CASEZ0G. 5 - przykiadowy plik Zrdédiowy;

CASERG.LEST - listing pliku CABEZO.S;

CASEZ0.8517% - plik wWynikowy W formacie S—-Record

. przeznaczony 4o zapisania w EFROMie;

BIEVE.C ~ przvikiadowy plik Zrdédiowy w sezvku Cp

SIEVE.LIS — listing pliku SIEVE.C:

SIEVE.S — przyvkiadowy plik Zrddiowy w asemblerze
gzyskany z SIEVE.C:

SIEVE.LST - listing pliku SIEVE.S:

SIEVE.B19 - plik wynikowy wW formacie S-Record
przeznaczony do zaplisania w EFROMiess

README . Xé&8 - opis pakistu {kopia oryginaiu);

README. A&B —~ ppis asemblera {(kopia orvginaliulj;

BEADME. C48 - opis kompilators {(kopia orvginsiuls;

— MISGBHUIL zawisrasacy nastepusace plikiz
SCi1i.EXE ~ kompilator iezvka O dis MUOLBHDIL;
SIEVE.LC — przvikiadowy plik Zrédiowy:
SIEVE.ASM — wynik kompilacii pliku SIEVE.LC.
Format wywoltania kompilatora ESULLILEXE wyswietla sie &
skranie po podaniy komendy:

sCii1 -7
Stwierdzono mata przydatnosd ostatniego z pakistdw.
Mianowicis wymagsa on znacznvych przerdhek, zeby mSg
wpdipracowad z asemblerem ASIL.EXE, 2 sam generuie wylacznie
maemonik: instrukc ;i asemblerowych. MoZe wieo jedvnie siuzyvd

jako narzedrie uzupsiniajace — do tworzenia wstesnego kodu
Fay

dla ABEliI.EXE, Ltdry jednakze notem oowinien zostad

N

Duzo wiecksze nadzie e nalezy wigzad = AasBK L EXE.
dzone ekspervmenty wykazaly, ze mozna go  ber  iruodu

reerchid na asembler dia mikroprocesore MOAEHCLIS. Fonadto
wydaie sie, ze uda sie; po oewnyoch modyfikacjijach przerobid go
o

sowania w przypadkuy MCABOEG, FCABO4C orar caie; rodziny
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APPENDIX C
S-RECORD OUTPUT FORMAT

The S-record format for output- modules is for-encoding programs or data files in a
printable format for transportation between computer systems. The transportation
process can be visually monitored, and the S-records can be easily edited.

C.1 S-RECORD CONTENT

Visually, S-records are essentially character strings made of several fields that identify
the record type, record length, memory address, code/data, and checksum. Each byte of
binary data encodes as a two-character hexadecimal number: the first character
represents the high-order four bits, and the second character’ represents the low-order

four bits of the byte. Figure C-1 illustrates the five fields that comprise an S-record. Table
C-1 lists the composition of each S-record field.

[ TYPE_ |RECORDEEGNTH] ADDRESS I CODEDATA | _CHECKSUM |

Figure C-1. Five Fields of an S-Record

Table C-1. Field Composition of an S-Record

Fleld Printable Contents
Characters

Type 2 S-record type—S0, S1, etc. N

Record Length 2 . The count of the character pairs in the record, exclu_ding the
type and record length.

Address 4,6,0r8 The 2-, 3-, or 4-byle address at which the data field is to be
loaded into memory.

Code/Data 0-2n From 0 fo n bytes of executable code, memory loadable data, or
descriptive information. For compatibility with teletypewriters,
some programs may limit the number of bytes to as few as 28
(56 printable characters in the S-racord).

Checksum 2 The least significant byte of the one’s complement of the sum of
the values represented by the pairs of characters making up the
record length, address, and the code/data fields.

MOTOROLA  M68000NFAMILY" PROGRAMMER'S*REFERENCE MANUAL c-1




When downloading S-fecords, each must be terminated with a CR. Additionally, an S-
record may have an initial field that fits other data such as line numbers generated by
some time-sharing systems. The record length (byte count) and checksum fields ensure
transmission accuracy.

C.2 S-RECORD TYPES

There are eight types of S-records to accommodate the encoding, transportation, and
decoding functions. The various Motorola record transportation control programs (e.qg.
upload, download, etc.), cross assemblers, linkers, and other file creating or debugging
programs, only utilize S-records serving the program’s purpose. For more information on
support of specific S-records, refer to the user's manual for that program.

An S-record format module may contain S-records of the following types:

S0— The header record for each block of S-records. The code/data field may
contain any descriptive information identifying the following block of S-records.
Under VERSAdos, the resident linker’s IDENT command can be used to
designate module name, version number, revision number, and description
information that will make up the header record. The address field is normally
Zeros.

S1— A record containing code/data and the 2-byte address at which the code/data
is to reside.

S2— A record containing code/data and the 3-byte address at which the code/data

‘ is to reside.

: S3— A record containing code/data and the 4-byte address at which the code/data

is to reside.
S5— A record containing the number of S1, S2, and S3 records transmitted in a

R particular block. This count appears in the address field. There is no code/data
E) field,
S7— A termjnation record for a block of S3 records. The address field may

Bt - optionally contain the 4-byte address of the instruction to which control is to be

A} passed. There is no code/data field.

S8— A termination record for a block of S2 records. The address field may
optionally contain the 3-byte address of the instruction to which control is to be
passed. There is no code/data field.

$9— A termination record for a block of S1 records. The address field may
optionally contain the 2-byte address of the instruction to which contro! is to be
passed. Under VERSAdos, the resident linker's ENTRY command can be
used to specify this address. If this address is not specified, the first entry point
specification encountered in the object module input will be used. There is no
code/data field.

Each block of S-records uses only one termination record. S7 and S8 records are only
active when control is to be passed to a 3- or 4-byte address; otherwise, an S9 is used
for termination. Normally, there is only one header record, although it is possible for
multiple header records to occur.

M68000 FAMILY PROGRAMMER’S REFERENCE MANUAL
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C.3 S-RECORD CREATION

Dump utilities, debuggers, a VERSAdos resident linkage editor, or cross assemblers and
linkers produce S-record format programs. On VERSAdos systems, the build load
module (MBLM) utility allows an executable load module to be built from S-records. It
has a counterpart utility in BUILDS that allows an S-record file to be created from a load
module.

Programs are available for downloading or uploading a file in S-record format from a
[ host system to an 8- or 16-bit microprocessor-based system. A typical S-record-format
module is printed or displayed as follows:

$00600004844521B
S1130000285F245F2212226A000424290008237C2A
$11300100002000800082629001853812341001813
$113002041E900084E42234300182342000824A952
$107003000144ED492

S9030000FC

The module has an SO record, four S1 records, and an S9 record. The following
character pairs comprise the S-record-format module.

L

S0 Record:

s S0—S-record type S0, indicating that it is a header record.

06—Hexadecimal 06 (decimal 6), indicating that six character pairs (or ASCII bytes)
follow.

0000—A 4-character, 2-byte address field; zeros in this example.

48—ASCII H

44—ASCII D

52—ASCIIR

; 1B—The checksum.

First S1 Reéord:'

S$1—S8-record type S1, indicating that it is a code/data record to be loatled/verified
at a 2-byte address.
13—Hexadecimal 13 (decimal 19), indicating that 19 character pairs, representing
19 bytes of binary data, follow.
0000—A 4-character, 2-byte address field (hexadecimal address 0000) indicating
where the data that follows is to be loaded.
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The next 16 character pairs of the first S1 record are the ASClli'biiies.of the actual
program code/data. In this assembly language example, the program’s hexadecimal
opcodes are sequéntially written in the code/data fields of the S1 records.

Opcode Instruction,
285F MOVE.L (A7) +, A4
245F MOVE.L (A7) +, A2
2212 MOVE.L (A2), D1
226A0004 | MOVE.L 4(A2), Al
24290008 | MOVE.L FUNCTION(A1), D2
237C MOVE.L #FORCEFUNC, FUNCTION(A1)

The rest ef this code continues in the remaining S1 record’s code/data fields and stores
in memory location 0010, etc.

2A—The checksum of the first S1 record.

The second and third S1 records also contain hexadecimal 13 (decimal 19) character
pairs and end with checksums 13 and 52, respectively. The fourth S1 record contains 07
character pairs and has a checksum of 92.

S9 Record:

' SQ—-S-record type S9, .indicating that it is a termination record.
03—Hexadecimal 03, indicating that three character pairs (3 bytes) follow.
0000—The address field, zeros. ‘

FC—The checksum of the S9 record.

Each printable echaracter in an S-record encodes in hexadecimal (ASCI! in this example)
representation of the binary bits that transmit. Figure C-2 illustrates the sending of the
first S1 récord. Table C-2 lists the ASCII code for S-records.

TYPE RECORD LENGTH ADDRESS CODEDATA

S 1 1 3 0 0 0 0 2 8 5 F
s 313 1|3 1]8 3|3 o3 o0]3 0}3 0 3 23 8[3 54 8]
0101j0011 0170001001 101 /001110000 001700001001 1joo0cfoo1 1jo00a corifotojootifioocioottjotot 1000110 *

Figure C-2. Transmission of an S1 Record

M68000 FAMILY PROGRAMMER'S REFERENCE MANUAL MOTOROLA
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