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The recent introduction of the INTELLEC MDS as a debugging
tool for Intel 8080 microcomputer systems coupled with the
desirability of using the powerful Intel support software
available on UNIX PDP-11 for program development required
the design of a hardware/software interface. The software
package designed permifts programs which have been developed
on the UNIX system using the SMAL2 compiler (sc), Intel 8080
assembler (as80), and the link-editor (1d80) to be transmitted
over a dialed-up connecticn in pure binary and loaded into
thé INTELLEC for execution. This memorandum describes the
interface, including a synopsis of the new UNIX commands to
access these features, and provides program listings of the

new software developed.
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MEMORANDUM FOR FILE SIUR o~

INTRODUCTION

The recent introduction of the INTELLEC MDS as a debugging
tool for Intel 8080 microcomputer systems coupled with the
desirability of using the powerful Intel support software
available on ynNixL1l] ppP-11 for program development required

_ the design of a hardware/software interface. The software
"package designed permits programs which nave been developed
on the UNIX system using the SMAL2 compilerfz] (sc), Intel
8080 assemblert3] (as80), and the link editor (1d00) to be
transmitted over a dialed-up connection in pure binary and
loaded into the INTELLEC for execution. This memorandum
"describes the interface, including a synopsis of tThe new UNIX
commands to access these features, and provides program
listings of the new software developed.

This work was performig in conjunction with the development
of a testing facility 8] ror the mobile logic units to be

used 1in t?e Yigh-Capacity Mobile Telecommunications System
(HCMTS){S . The logic unit 1s a microcomputer-based design

using an Intel 8080 as the main controller. 7
N—

SOFTWARE

UNIX Blockihz Program

‘Executable objeét modules produced by the UNIX Intel support

software are stored in a file called 80.out. The structure

of the 80.out file, as il1lustrated in Figure 1, is not in a -

form which is readily acceptable for direct transmission to ~

the INTELLEC. Checksums are not provided and unnecessary
information (relocation information and symbol table) for
program executlon is appended. Thus, a reformatting of this
file is necessary.



A program called "mds80" written in "C"[Gl reads in the 80.out

file and blocks it into a format which may be transmitted
over a dialed-up connection and is compatible with a binary
loading program (see below) developed for the INTELLEC. The
format of the resulting file is illustrated in Figure 2. It
consists of a dummy record of 16 ASCII "space" characters,
followed by a sequence of blocked object records for the text

segment, followed by a second dummy record of 16 ASCII "space"

characters, concluding with a sequence of blocked object
records for the data segment. If either program segment does
not appear in 80.out, the corresponding object record in the
blocked file is not produced. Each block holds a maximum of
256 bytes of executable code.

The format of the blocked object record appears in Figure 3.
The first byte is a sync character which is represented by
ASCII cntlg. This character is used by the binary loading
program in the INTELLEC as a block delimiter. The second
byte is the total byte count (reduced by 1) for the block

(0 through 255). The next two bytes contain the hi and lo
bytes, respectively, of the origin in the INTELLEC feor the
specific-block. Then the object program follow coded in
binary. Each byfte represents one byte of the resulting 8080

. program. Up to 256 bytes may be contained in each record.

The final byte contains the checksum which is the 8-bit
sum of the byte count, address, and each object byte.

© The input to mds80 consists of a list of loaded object

modules produced by the compile or link step. If no input
file is submitted, 80.out is assumed. mds80 blocks each-
file independently and stores the output on a file suffixed
.mds. mds80 (see Appendix A for a listing) reads the 80.out
header to déetermine the origin and size of the ftext and data
segments of the programs. For each segment of the program,
it sets up the dummy block of 156 ASCII space characters;

it then creates an object record for each 256-byte block until

all bytes of each segment are exhausted. A checksum is
computed and inserted at the end of esach record. Note thet
mds80 assumes the structure of the header segment to be in

Figure 1. If an earlier version of as80 1s used, the structure

fn should be altered.

UNIX Transmissicn Program

. Once the blocked object module .is produced, it must be

transmitted to the INTELLEC. This is accomplished by
executing a program called "sendB80" which sets up the
proper machine modes to output data in pure binary using
the UNIX stty command. The modes which must be set are
hardware dependent and vary {rom machine to machine. A

5
EH

program wnich accomplishes this 7 tnhe Laboratory 223 2D2-1
'is illustrated in Appendix 3. If used on another machine th
local operations analyist should be consulted to determine

the proper mode settings.

1/
e
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INTELLEC Birary Loading Program

A program called "bindld80" written in the Intel 8080 assembly
language loads the object data transmitted by UNIX. The
program whose source is contained in Appendix C must be called
with DE set to the byte offset from the program origin con-
tained in 80.out to the load point, specified in two's
complement notation. This permits a program to be loaded

into RAM for subsequent "burning" and execution in PROM. To-
load the program at the origin specified in 80.out, DE would
be set to. zero.

The loadlnv program inspects data received from the CRT 1nput
port -of the INTELLEC until the sync character (cntlq) appears.
Once the sync character is received, the byte count, hi and lo
addresses are received and stored with the proper offset added
in. Then each data byte is received and stored in memory
until the completion of a block. The checksum is computed

and compared at the conclusion of a block. If an error is
detected the program returns to the driving routine with

the accumulator set to one. If valid, the incoming stream

is inspected for a cntla (for a second block) or for the

UNIX prompt character (%) which indicates that transmission
has completed. A successful load will return a zero fo the
accumulator and set the first load address in the HL register
stored in standard Intel hi-lo format. Note that this

program precludes loading data into memory locations beginning
with byte 65,280 (the last 256 bytes of addressable memory).
It is suggesbed that a driving program be written to call
binld; the driving program could inspect load status upon
return and display appropriate messages.

HARDWARE

Hardware is required to perform the necessary switching

.functions to permit a single terminal (keyboard/display)

to interface with a modem (remote computer) and with %the
INTELLEC, and to permit the INTELLEC to dirsctly interface
with the modem. A switching circuit designed by Department
4391% suits this purpose; its block diagram is illustrated
in Figure 4.

Generally switches 1 and 2 are activated which allow the
display to monitor both the INTELLEC and the modem. To
develop a program on UNIX, switch 3 would be activated.
After an object module nas been produced and blocked into
the correct form using "mds80", switch 4 would be activated
momentarily to initizte execution of the INTELLEC loading
program (bindld). Switch 5 would then be activated to
permit the modem output (the resulting object module) to

Private communication with Dick Ferch.
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be fed directly into the INTELLEC upon requesting UNIX to
transmit the data using "send80". Switch 6 although not

required in this application could be used to send data from
the INTELLEC to a remote computer. :

CONCLUSIONS

This memorandum described a hardware/software support
package which establishes an interface between an INTELLEC
MDS and a UNIX PDP-11 system permitting program development

- on UNIX and loading into the INTELLEC for execution. These

programs will be available shortly as commands on the
Laboratory 323 PDP-11 computer system. .

igéf;hia. Lencoskil -
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MANUAL PAGES AND PROGRAM LISTING FOR MDS80



MDS80(1) 8/1/76 " mpsse(I)

NAME A , -
mds8@ = obJect file blocking program for INTELLEC MDS

SYNOPSIS a
nges? [ fileses 1

DESCRIPTION : '
Mgs8g {s the UNIX blockimg program whieh reformats the
the object file oreduced by sc, asd@, or 1d88 {nto &
tormat compatible for entry into the INTELLEC MDS using
a companion bimary leading program (see bim1d8@ (1)),

- t

Mds8@ uses the 1ist of files specitfied as {mput and
leaves the output on the file whose name is that of the
{nput with ’,mds’ replacing *,0%» ‘.out’, oFf e, 1¢ no
file {s specitied, 88,0ut {s used,

The blocked object module may be read into the INTELLEC
.using sendaBd.

FILES
83,.0ut loasced output

SEE ALSO . '
2s88(I), tintd8a(l), 1486(1), send8a(I), sc(l)

BUGS



.
..‘.001_..,..! . o .

B R I TP S R LF TR AL PETLY AR SRR
] : 2 .
- - .

Sep 3 11187 1976 mds8d,c Page | . A-2

-4

/=

% mds8d
. * functionmal name:? convert oblJect file '
N functional description: this program converts the object’

module generated by 80,0ut
{nto a bloecked format to be loaded
. by the {ntellec
* calling parameters: 1{st of object file mames
{f no file {3 speci{fied, 88,0ut
{s assumed

— _ ¥ returnsi none
-~ , |
~ * program pedesi{gned! ~ 8/724/76
% ‘programmer? o ‘ Stu Tartarone
x/
/%

Format o{ blocked object file

Dummy Record
Text Segment Object Record

<

- e e @ o
Text Segmemt Oblect Record n
Dummy Record :

Data Segment ObJect Record ©

[ ] [ ]
Data Segment ObJect Record n
Format of dummy record

{6 Ascid Spacevcharacters

Vamn
(; Format of Object Record
byte
i syme char (ctleq)
P data byte coumt (3=255)
3 hi=address of block origin
) 4 loeaddress of block origin
) S object byte |
e é object byte 2

L[]

ned data byte n (3<=n¢=255)

neS eheecksum (8 bit sum of byte count,
addressg, and data)

LA,



Sep 3 11187 1976 mds8?,c Page 2

*/

O

/* ' : .
+ Size of resulting blocked object records
*/ . '

tdefime BLKSIZE 256
tdefine MAGIC 413

/V -
/% _
* format of the header for an 80,0ut t{le
§truct fh
{
int magics
char - =tsize;
char kxdsi{ze?
char *bsgize!}
char *ggizes
char topgs (3]
char kpsize}
{mt flags;}
. char pad[12]:
})
/%
* [mnput Datas Structure
*x/ :

struct fimdata
{

i ;

char data[BLKSIZE);
, .

/*x
* outpout object file strycture
*x/
) struct foutdata
E {
_5:: char sSyng}
A char blks{ze;
char hiadcrs
char loagccr;
crap ocutdata[BLKSIZE]



Sep 3 11187 1976 mcs8@.c Page 3 A=l

main C(argcrarav)
{nt. arqcy
char *xargvi{ 13

{

— char xdefaul;

. /F‘\ defaul = "Bd,out"s

T {$# (arpgc == 1)
mds (defaul)

else .

while (==argc l= @)
{ ,

) . ttargyy -
(:jﬂ-\ , | mds(argv[ﬁqlx
o~ exit ()}

}

mdg(mame)
char tmname)}

{
{nt bytecnt,fl,t2,b1%,1,]}
{nt adoress(2])}
int sizel2];
char cksums
char xdummy}
gtruct fh har;
struct findata {nrecr;
struct foutdata outrecr)
char outnm(16]:
/* , ,

#+ {mput file opening amd error handling

x/ '
f$+( (tisopen (name,2)) < @)
{

PR . printf (%"canm’t open Xs\n",name)!
returng
C }
—
A
* {mitialization
*/
: outrecr,sync s 921y /* {m{tialize symc */

- ' read (fl,8ndr,sizeotf hor)y /* reads header datas %/

C
P :/check magic mumber

{¢ (mdr,magic L= MAGIC)
- 4
printf("improper format X%s\n",name)}
¢close(fl):
return?
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Sep 3 11:07 1976 'mdsBid.c Page 8 p_y

/X
* cresate name,mds as output f11e
— %/
‘{\ .
. " fep-(i = @) ((mameli] 1= *\27) 28 (name(f] = ".%))3 {4+)
‘ ' outnm[{] = namelils
coutnm(i) = .’y
outnm(++4] ‘m’
outnmi++{] 'd’:
outnmi++i] *s’; -
- outnm[+si] ‘\N@’; L _ : <
O {$( (f2=crest (outnn:@bbb)) < a) » A
{ .

printf ("can’t create zs\n",outnm)x
close(tl)
roturny

/% o :
* Two separate convert operations wi{ll be performed, The first convert will
* bloeck the text gsegmenty the second convert will block the data segment

x/

address[@] = har,orgsi(B]y

address[1] = ndr,orgsilil]s

size{¥) = mndr.tsize;

sizelll hdr.dsi{zes

duymmy = _ "y /* set yp 1& blanks

for (] = @3 ] < 235 J+¥)
{ . .

.bytecnt = @3 /% {m{tial{ze byte count 2/
) . Fam

-

K- * outout dummy blank string

weite (f2,8ummy, 16)}

/% :
* pead and write data

C*
d o while (sizel]] > bytecnt)
{
i¢ ¢ (blk = gi{zel]) = bytecnt) >= BLXSIZE)
Blk 3 BLKSIZE:
. outrecr,blksize 2 blk = {3
' : outrecr,hiaddr = address(]) / 2563
eutrecr,loacdr = address[]] X 2563
eksum = blk + outrecer,hiadar + outrecr,loaddr;



Sep 3 113¢7 1976

}

} .

" elose(fl);
close($2)
return}

3

‘())

mds8@,c Page S A-6

read (fl,24nrecer)blk);
for (§f = 083 § < biky {++)

( »
cksum =+ {npecr,datalil)
outrecr,outdatafi] = {nrecr,datalil;
bytecnte¢t) '

} .

write (¢2,%0utrecr)blk + 4)3

address(}] =+ blk}
write (f$2,8cksum,1)
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8/1/76 SENDBB(I)

SENCEB(I)

NAME .
ct module to the

sendB8( = sends the blocked 88BY obje
INTELLEC MDS

SYNOPSIS .
8angdfd name 4.,

DESCRIPTION . -
transmits a blocked 8887 object module (see

3eng8y
mds8B8(I)) over a dialed=up 1ink to the INTELLEC MDS,
‘The INTELLEC MDS bipary loading program (see binld89

(I)) must be invoked prior to executing this command,
Name {35 the li{st of files to be transmitted,

FILES

SEE ALSO :
as8A{I), binld8A(I), 1d83(I), mds80(I), asc(I)

I

. BUGS : ‘
Process cannot be imterrupted once {nvoked,



m
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Aug 24 @9:33 1976

* sgndB@

* fynctional

x fymnctional

name

deseription:

* calling parameters:

* peturns?

* program designed:
"% pproqQram redesigned!

* ppogrammer;

*x/

/

*x

*/
#define
B8defime
ggefline
Ydefime
#8detine
fdefinme
ddetime
2define
#defime
tdetinme
#gefine
Bdefinme

Baefine

Sdet{ne

/%
. *

L ¥4
8detine

/%

*

*/
dgetfine
8define
g2gefine
tdefine
ddefine
sdetine

‘#define

tty flags
SPECIAL 21
XTABS Be
LCASE a4 .
ECHO a19
CRMOD Q28
Raw @4
gporP 2103
EVENP g28a
ANYP alaag
T88IT 214000GQ
NLODEDAY @{4p@
TBODELAY 3dsQQe
CRDELAY @399¢@
VTDELAY AUuQ@B3d
types

ZAPPER @1

cdelay algorithms

CR1
CcRe
CR3
NLI
nNL2
NL3
TABL

alaege
Bwenagad
4384944
pagdaee
01000
aaiuae
92330

sendB8@,c Page 1

send 882 object code

this program transmits a file in oure.
bimary to the standard output for
loading of object code into an -
INTELLEC system,

1ist of files to be outout

none

571776

8/724/76

Stu Tartafone
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Aug 24 99:33v1976 send8@,e Page 2

fidefine
4define
define

~~

*/
gdefine
8define
#define
8define
#define

,f~wf{ne

B-3

AQUAZY
9R63A0
A4ea0Y

1482
TAR3
FF1

speeds

Bilv 3
B15Y 5
8390 7
81220 9
B2420 {

1

1
89609 3

main{argcsargy)
int argey
char ®argvl 13

{

{tmt 11
i¢ (argec == 1)
{

} ‘

else ,
while (»=argc 1= @)
{

prinff(“\nno source file specified\n™)}

+rargv?
send(argv(f])) )
}
exit()s

.geng(mname)

chap *mame}
A H

/=

int ng _ /% {mput count
{nt f13 '
int vi{3]y /*
int w[3); - /%
int but{S12]: /*

standard mode
pure bimary mode
buffer for ocutout

"+ tile opening

C\
—

x/

/%

*/

if ( (f1 =
{

open(mame,2)) < @)

orintf("\ncan’t open %s\n",name)}
return}

change modes, outsut data, change back %o standard

mode

%/

%/
%/
*/



" Aug 26 #9833 1976 send8C.c Page 3

B-14

gtty (@,v): /% read standard mode
wld] = vie];

w(l] = ZAPPER};

wl2] = SPECIALIANYPITBHITIRAN;

stty (O,w)} /* set up new mode

while ( (n=sread(fl,buf,512)) = @ )
’ write (1,buf,n):
stty (Q,v); /* set up old mode

close($1)
retyrn}

*/

x/

x/
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wINLD

NAME

SYNOP

DESCR

8n(I) . 8/1/176 BINLDBA(I)

bin1d8d = lists the binary 1locading oroqram ~for the
INTELLEC ™DS :

SIS : o

Rinlggd : -

1PTION ‘ . L
8inld82 1ists the bimary loadimg orogram for the

INTELLEC MDS which is compatible with the output pro=

FILES

dueced by mds8@, The outout of this ccmmand shoula de
directed to a file, The editor should then be {nvoked
to specify an originm for the program and to poasibly
precede the routine with a driving program writtem Dy
the useer, The result should them be assembled using
as8d, The resulting object code should themn be burned
{nto PROM and installed in the INTELLEC ™DS,

To load a program , binla8® should #i{rst be {nvoked in
the INTELLEC: tnem send@® should be used to transmit
the object moaule preporocessed bY mds89 over a dialed=
up connection {nto Lhe INTELLEC,

/1{o/binla8¥

SEE ALSO

RUGS

838U (1), mds8a(l), send80(I)
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binlgl:

3 113188 1978

ninlaB82,S Page |

Cc-2

//////////////////////////////////////////////////////////

this program received an object file

qererated by mds89 and stores it {n
the appropriate memory lecations im the

/ leok for crtl=a syn¢ char
push b

mv { hoaxft /first f1g
gcush )
call crein
¢epi o B2xltl /ctieq
Inz oimnlda
jmp binlde
call ertinm
ani Ax7 ¢ / celete parity
cpi ‘%’
jz bend
epd axld / ctl=a synre¢

bimidal

jnz binldl

{oad
load

/ .
/
/ bimld
tunctional name: binary_1oaaer
functional description:
INTELLEC,
Ea]]ing carameters! DE set to offset from load address
returnst | A = 8 => successful
. & { »» unsuccessful
HL = ¢{rst load eddress
program designed:? 571776
/ programmers - Joe Lemcoskd
An orfginm should bé speci{fied for the orogram
by mod{fying the textorg statement
rtinm = @xfcb9 / MDS crt {imout subroutine
.textorg ¥xdddd
_ glool binld
pimlal
/ bimary load subroutinme
/
/
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7
Ce

mvi 9 / computed checksum reg
/ get byte count
call ertin
mov b,a
. sdd ¢
- mov ;8
\(, / get h{ addr {n h
~. call ereinm
mov hya
add ¢
moy - Cr8

/ get 1o adde in 1

o call ertin
\l/\ : mov 1,8
- . add ¢
' moy - cs8
dad d / add offget addr
xthl / hl <=>» rsgp
mv{ 0,98377
emp h . Y
jm2 b{midld / Jjump not first
pop h
push A
bim1d3t xthi
/ get data
bdatat :
call eptinm
mov m, a
add ¢
noy Cr2
{nx )
mov ab
der b
ona 8 '
jne bdata
/ get checksum
call ertinm
{mp ¢ / adjust for byta ct |
("”~ cmp ¢
e - ]l [ XLRE-3!
mvi{ a8l  / error on checksunm
imp bendr
/ mormal termingtion
bend!
xra 8
Bonmndrs ‘
pop n / first load addr
\l:j pop b

ret



- Header (includes segment counts and origins)
magic no.
text count
data count
bss count
symbol table count
text origin
data origin
bss origin
relocation count
. flags .
6 integers reserved

Object Code for Text Segment

Object Code for Data Segment

t

Relocation Information

Symbol Table

Format of 80.out

rigure 1



" Dummy Record

. Text Segment

. * .

- . Text Segment

Dummy Record

Data Segment

Data Segment

Format of Blocked Object Module

Object Record O
Object Record N
Object .Record 0

Object Record N

Figure 2
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Text segment data record:

n+4

n+5

('/()

byte

-1

s oW N

[« AN )|

sync char (entlq) _
data byte count (0 through 255)
hi-address of block.origin
lo—aédress of‘block origin
object byte 1

object byte 2

object byte n (1 < = n < = 256)

check sum (8-bit sum of byte count, address,
and datea)

format of Blocked QObject Record

Figure 3
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