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NOTICE

Data General Corporation (DGC) has prepared this manual for use by DGC personnel,
licensees and customers. The information contained herein is the property of DGC
and shall neither be reproduced in whole or in part without DGC prior written approval.

DGC reserves the right to make changes without notice in the specifications and materials
contained herein and shall not be responsible for any damages (including consequential)
caused by reliance on the materials presented, including but not limited to typographical
or arithmetic errors.

Original Release - June, 1969
First Revision - Unknown

Second Revision - Unknown

Third Revision - November, 1970
Fourth Revision - QOctober, 1971
Fifth Revision - October, 1972
Sixth Revision - January, 1973

This revision of the Binary Loader manual, 093-000003-06, corrects an
error in the starting address on page 1. Also,the pages of the manual have
been renumbered to start with 1. The revision supersedes manual number
093-000003-05. Since Revision 6 follows closely upon Revision 5, the
changes incorporated in Revision 5 as well as the Revision 6 change are
listed at the back of the manual.
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REQUIREMENTS

1.1

1.2

1.3

1.4

Memog

IK or larger alterable memory.
Equipment
Teletype ASR or paper tape reader.

External Subroutines

None.,
Other

None,

OPERATING PROCEDURE

2.1

2,2

Calling Sequence

The Binary Loader must be loaded using the Bootstrap Loader and the
special format tape, 091-000004.

The Binary Loader is started by entering SXX777 in the data switches
and depressing START. "XX'" represent the two most significant octal
digits of the highest memory address available, for example, XX = 7
for a 4K system and 17 for an 8K system. "S" represents bit @ of the
data switches and should be set if input is to be via the paper tape
reader and reset if via the teletype.

Ingut Format

The input to the Loader is an absolute binary tape. The tape is punched
in blocks separated by null (all zero) characters*. The Loader reads
two tape characters to form a 16-bit word.

The format is as follows:

* unless the tape was produced under the Stand-alone, Disk, or Real Time Disk
Operating Systems,



Direction

Tape Channel of Motion
8 7 6 5 4 3 2 1 A Word
%w
7] 7 8 15
#1 °
# #
#2 3 { 2 ! 1 }

In other words, the first tape character forms bits 8-15 of the data
word, and the second tape character forms bits -7 of the data word.

The first non-null tape character indicates the start of a new block, *
Four different block types, data, multiple data, start, and error,
are defined. The block type is determined by the first word of the
block. A description of each block type follows.

The first word, WC, of a Data Block is in the range < WC < 20g .
Its format is:

word

1 -WC

2 ADDRESS

3 CHECKSUM

4 DATAWD1 | )

5 DATA WD 2

A ) » WC=N
3+N DATA WD N | J

The two's complement of WC is given in the first word. Normally
sixteen data words will be punched per data block, but the , END and

. LOC pseudo-ops to the Assembler may cause short blocks to be punched.
The second word contains the address at which the first data word is to
be loaded. Subsequent data words are loaded in sequentially ascending
locations. The third word contains a checksum. This number is
computed so that the binary sum of all words in the block should give

a zero result. The remaining words are the data to be loaded.

The first word, WC, of a Multiple Data Block is in the range -

* blocks produced under SOS, DOS, or RDOS are not separated by nulls.

-7 -




20g = WC = 777774

Its format is:

word
1 -WC
2 ADDRESS
3 CHECKSUM
4 DATA WD

where again the two's complement of WC is given in the first word,
This block type is used to indicate that 1610 or more data words, all
identical to the one data word punched, are to be loaded sequentially
into memory locations beginning at the absolute address, ADDRESS,
In this case, the number of identical data words, n, is given by the
formula:

n=WC-1
l.e., if the first word of the block is -171¢, the data is to be repeated
1610 times (note that WC is the absolute value of the first word), The

checksum is computed in the same manner as an ordinary Data Block.

The first word of a Start Block is @@@@@l. Its format is:

word
1 dddooL
2 S ADDRESS
3 CHECKSUM

The second word uses bit # as a flag., If S=1, the loader will HALT
after loading, If S = {, the loader will transfer control after loading
to the address in bits 1-15 of the second word. The checksum is the
same as that for a Data Block.

The first word of an Error Block is greater than +1. Its format is:

word
1 >1
2
. IGNORED
N




2.3

2.4

2.6

The last byte of an error block is a rubout (177).
An error block is ignored in its entirety by the Loader.

The binary tape to be loaded mustbe mounted in the input device
selected by bit @ of the data switches before starting the Loader,

Output Format

The output is a loaded routine ready for execution., If no starting
address was given, the Loader will HALT at location XX741. Otherwise,
control will be transferred to the loaded routine.

Error Returns

Two error conditions will cause the Loader to HALT at location
XX727.

The first is a binary tape that attempts to overwrite the Loader. This
is a fatal error, and the user must reassemble with a lower origin
before loading will be successful,

The second is a checksum failure over the last block read. If the tape
was produced by the stand-alone assembler or debugger, the binary
tape should be repositioned to the beginning of the last block read and

CONTINUE depressed. * If this second attempt fails, the binary tape

should be assumed to be incorrectly punched. The user must either
reassemble to obtain a new binary tape, or he must proceed with the
loading from the next block and, after loading, key in from the con-
sole the sixteen words of the block in error.

State of Active Registers upon Exit

If a checksum error occurs, AC@ will contain the incorrect checksum,

If a binary tape attempted to overwrite the Loader, AC3 will contain
the address which would have been overwritten,

Cautions to User

If possible, the user should write routines which do not destroy locations
above XX635 (the start of the Loader). If he adheres to this practice,
the Bootstrap and Binary Loaders will always be intact and need never

be reloaded. Note that although the Loader will not load data above
XX635, the user can write in this area during execution,

* If the tape was produced under SOS, DOS, or RDOS, it must be repositioned
at the beginning of the first block; RESET and START must then be depressed.

.




3.0

4,0

5.0

DISCUSSION

3.1

3.2

3.3

3.4

3.5

Aigg} rithms

The binary loader reads in a frame of information at a time from the
input device using a GTCHR routine, Once the start of a block has
been detected (a non-null frame), the Loader assembles two frames
at a time to construct a complete 16-bit word, The type of block is
determined, 1.e€.,start, data, multiple data, or error, and control
is transferred to an appropriate processing routine, A start block
terminates the loading process by causing control to be transferred
to the starting address or causing the Loader to HALT,

Limitations and Accuracy

The Binary Loader will not permit itself to be overwritten,

Size and Timing

The Loader is 12§ (octal) WOrds in length, 116 of which immediately
precede the Bootstrap Loader and the remaining two of which follow
the Bootstrap.

The speed of the Loader is limited by the speed of the input device.
References

See write-up 093-000002 for a description of the Bootstrap Loader,

Flow Diagrams

Not applicable,

EXAMPLES AND APPLICATIONS

None,

PROGRAM LISTING

A listing of the Binary Loader follows. It has been originated at 3635 (2 2K
system) for illustrative purposes only,



BAGRL  SMAIN

21

72 !

a3 } PREAMBLE FOR NEW BONY PROGRAM

%4 H

25

@6 242613 «LOC 610 JAMY NQON PAGE ZERO WILL DO
a7

@8 DARAZT GET=27

2e

13 82842 203241 nARAR Y FTYAPE SYNCHRONIZER

iif 226841 177754 BEGeEND=?2 INEGSATIVE WORD COUNT FOR PREAMBLF
12

13 #4512 79272421 BEG!? LDA 2,C4K TMEMORY SIZING INCREMENT
14 43813 178221 ADCZR 3,3,S8KP FFORM HIGHEST ADDRESS

15 aes{4 115492 LNOPE Sus n,3 PDECREMENT

16 73818 285429 3TA 3,72,3 FSTORE ADDRESS

17 23818 231472 LNa 2,2,3 JRET IT RACK

1B anB17 172414 SijR% 3,2,8ZR PSAME 2

18 A0825 wap77é JHMP LOOP JNO = N MEMORY

2% 621 4427 JSR GET JGET

21 24822 7444114 STA 1,C4X fSAVE CNUNT OF RINLNADER
22 22523 133574 AQD 1,2 $FORM FIRST ANDRESS

23 AnA24 151472 INC 2,2 $ INCREMENT ADDRESS

24 An825 744427 JSR GET IGET {
25 24528 245402 $TA 1,2,2 1SET INTN MEMORY R
28 9827 mi10424 187 C4K JRUMP COUNT

27 2363 220774 JMP =4 160 BACK

23 2A531 783277 HALT JWHOA FAT HIPPO

25 42632 2%1222 JuP 2,2

374 22633 224220 4K 4222

31 *»0634 7207568 END? JMP BEG $GETS CONTROL HERF



A QARAR

a1
22
23
24
25
286
az
a8
29
12
i1
i2
13
14
is
18
17

A%535

AMABIA
NABRT
FAB 4
RAR 41
BABAD
AMA4R
ANB44
ARBLR

13 -

19
24
21
22
23
23
28
27
23
29
32
31
32
33
34
35
38
37
38
39
49
41

ARAKR4E
AGB47
ARBEn
27851
ANB5D
AZBRE
ANKE 4
AARER

AHBBAR
RRERT
ARABRA
22551

AEBE2
AABR]
HAAK4
AAREH
ARBEA

SMATIN

177638

84512
BHnA4RT
171304
RALAAS
173322
f43244
HARBAL
RARARA

HB484%
7R4%923
1758123
AAALGAD
#BRE12
ARARTT?
#7481¢
2474

»8381¢
RArT77
774810
AAga7n

162677
n8p477
FARLBE
#6211
PEM112

PSTART

FRINARY BLOCK LDADER

JSUBROUTINE TO ASSEMBLE A WORD INTO AC2, THIS WORD IS
PADDED INTO THE CHECKSUM WELD IN AC2

BUTILDS

DIFFs

BUILD=BEND=1

§T2 3,TEMPY
J8R GTCHR
MIVS 3%,2
J3R GTCHR
ADDS 3,2
AND 2.7

JHP BTEMPY
4

FMINUS WORD COUNT FOR BIN LOADER

13AVE THE RETURN

IGET CHARACTER INTO AC3
FAND SAVE IN THE LW OF AC?
PGET THE NEXT CHARACLTER
FAND 3UTLD IN AC2

$ADD INTO CHECKCUM

FAND RETURN

PSUBRAOUTNE TO GET A CHARACTER INTO AC3
PIF SYITCHZ20, USE TELETYRE, ELSE USE PTR

GTCHR?

STA 3,TEMP?
LDA 3,S8SAVE
Mavl 3,3,8NC
JHR L5
3KPON PTR
JMP =]

DIAS 3,PTR
JMP sTEMP2

SKPON TTI
JMP =1

0TAS 3,771
JMP @TEMP2

ISTART OF THE LOADER

STARTS

IJRS3T
READS 7
STA ¢,S8AVE
NIDS TTI
NIOS PTR

PSAVE THE RETURN
IGET THE SWITCH WORD
PAND TEST B8IT 2

Pa 72, USE THE TTI

fA 1, USE THE PTR

FREAD INTOD AC3 AND STARTY
FRETURN

PHAIT FOR TTI FLAG

PEXIT

PREAD SWITCHES
PAND SAVE THE WORD
1START 30TH READERS



A
81
Bz
23
24
a3
a8
a7
a8
ase
i3
il
12
13
14
i5
i8
i7
i8
i9
ea
21
22
e3
24
25
28
27
28
29
32
31
32
33
34
35
&8
37
38
39

2AG3

ARBRT
AAET R
CEL YA
AABT 2
BABT 3
RABT 4
#ZA8TH
AABT &
AABTT
RRT AR
ART Y
2A7 B2
28725

ART A4
BT RS
AAT S
ART A7
AAT 42
CEYAR]
23742
AA7 13
A7 44
EEYE R
ARTLE
AA747
23724
24721
13720
ARF2E
ART 2 4
AAT 258
AT 28
“Ar27

SMATN

ARLTET
1713725
2ART 78
724754
173399
1417222
145447
7247 4@
“wBn477
AK4738
125113
2RN428
n44452

#3445
2RAT 44
{72420
PRL467
{38449
{72223
ArAadl 4
x3n441
147233
#LP438
147022
128113
wAa7 18
752455
a{nd584
BinA430
2aR7 73
{41424
#B3INT7
AR 44

FREAD IN A BLOCK

BLOCKS

JREAD IN THE DATA BLOCK

STARE?S

CHKERE

JSR GTCHR
MOvs 3,2,8
JHP BLOCK
JER GTCHR
ADDS 3,2
MOV 2,8
MOV 2,1
JSR BRUILD
STA 2,ANDR
JER BULILD

MOVL#E 1,1,SNC

JHP TESTY

8§74 1QCQU&T

LDA 2,TEMP
LDA 3,DIFF
318 3,2

LDA 3,ADDR
S8 1y
ADCZ 3,2,8
JMP CHKER

LDA 2,022
ANDZ#® 2,1,8NC

ISZ COuUNT

4007 2,1,82C
MOV & 1,1,8NC

J8R BUILD
STA 2,8A0D
ISZ ADDRS

182 COUNT

JMP STORE
MOV 6,8,87
HALT

JMP BLOCK

NR

8

2

S
3
NC

RS

R

§GET A CHARACTER

FAND TEST IT FOR ZERQ
FYES, STILL IN LEADER
10K, BRUILD A WORD

PIN AC2

$RET INTO THE CHECKSUM
FSET THE COUNTER

160 GFT THE ADDRESS
FAND STORE IT

§READ THE CHECKSUM WORD
§TEST THE COUNT

$IT IS », IE A START 0OR IGNORE
73L0CK

F3EE IF STORAGE

JADORESS IS TOO RIG

PYES, HALT THE LOADER

PREPEAT BLOCK?

FNON, TEST THE CHECKSUM

ICHECKSUM ERROR, AC2=sVALUE
PGO READ IN A BLOCK



A AA724

@1
ne
73
24
25
Bé
#7
2&
79
i2
i1
i2
13
i4
15
15
17
18
139
2%

21
22

23
24
25
25
27
23
23
32
31

337325
20731

AA732 |
20733/
24734
ARV AR
ABTES
19737
ART 47
An7 44

AAT 42
AAT 43
ART 44
447 48
IRT 48
22T 47
AATBA
A7 51
XA7 B2
27753
an784

HATTE
ar777

s M A Z*\i /(

125224
Aandld
1A12724
2277 A
N3r442

\752577
1151113

TALARR
HBRATT
2AR777

ARLT 54
w2474
118424
2p77 5
22721
#An377
AANDAD
ﬂf?}};{}%z_;é}s;}gg
RARARBGA
ARRAAAY
2ANA2R

7A2TT 6
ABARAD
2A7B83

FSTART BLACK OR IGNORF RLOCK

TEST:

MOVZI®R 1,1,87%

JMP IGNAR $AN IGNORE BLOCK

MOV 7,43,8ZR PTEST THE CHECK SUM
JH4P CHKER JERROR

LDA 2,ADDRS IRET THE ADDRESS
INRST 300 A RESET

MOVLE 2,2,SNC §TEST BIT @

JMP 7,2 32«START THE PROGRAM
HALT 54, WALT

JHP =1

FTIGNCRE ERROR MESSAGES BY REANING UNTIL
74 RUBQUT

IGNQORY

£377:
TEMPYL S
TEMP2!
SAVE?:
COUNT S
£2as

ADDRS:
AENDS

J3R GTCHR JGET INTOD AC3

L2a 2,C377

548 2,3,82R

JHP IGNOR

JHP BLOCK 10K, R0 INTD RLOCK MODE
377

N s s W

7 } REPEAT BLOCKS HAVE WD > 20(0CTAL)
LOC L +21 ISKIP BOOQTSTRAP (0D NOVA)

A

JH4P START

s END



CHANGE FROM REVISION 5 TO REVISION 6 OF THE BINARY LOADER

MANUAL

Page 1

The starting address is corrected to SXX777.

CHANGES FROM REVISION 4 TO REVISION 5

The following describes the substantive changes in revision 5 of the Binary
Loader manual. Typographical corrections are not given.

Pages 2 and 3
(Pages 1 and
2 of Rev. 6)

Page 5
(Page 4 of
Rev. 6)

Binary format for tapes punched by stand-alone software
differs from that produced by software supported by
either the Stand-alone, Disk, or Real Time Disk Oper-
ating Systems. Binary blocks produced under these
operating systems are not separated by all-zero char-
acters.

The recovery procedure for checksums detected during
the reading of binary tapes lacking interblock nulls
requires that the tapes be repositioned at the beginning
of the first block; RESET and START must then be
depressed.
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