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Special Format: 091-000004-03

The Binary Loader is a routine used to load the
absolute binary tapes produced as output by the Assembler.

Copyright (C) Data General Corporation, 1970 093-000003-03
Printed in U. S. A.




1.

REQUIREMENTS

1.1 Memo

1K or larger alterable memory.
1.2 Equipment

Teletype ASR or paper tape reader.

1.3 External Subroutines

None,
1.4 Other
None,

OPERATING PROCEDURE

2.1 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 SX777 in the data switches and
depressing START. "X'" represents the two most significant octal digits

of the highest memory address available.

For example, X = #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,

2.2 Input Format

pr

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:

tape channel
§ 7 6 5 4 3 2 1
e e N o

o

- #1
L #32

o

°

]

direction of motion

i 78 15

-

#2 | _#1_ |

word



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 fZﬁS.
- Its format is:

word

1 WG z

2 _ADDRESS |

3 _CHECKSUM |

4 DATAWD 1 |

5 DATAWD _2 |

" X L we=nN
3N DATAWD N ||

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 date 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 ail
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 Bleck is in the range

26, <VIC < 77777,

Its format is:

word
1 -WC i
A ADDRESS |
3 [cRcKaM
4 DATA WD |




203

where again the two's complement of WC is given in the first word, This
block type is used to indicate that 16 10 ©r more data words, all identical

to the one data word punched, are to be loaded sequentdally 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
7 .e. if the first word of the block is -}71@;, the data is to be repeated
16 10 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 #99@¢1. Its format is:

word
1 ! R
2 5 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 =3
2 - S
- IGNQORED
N

The last byte of an error block is a rubout (377).
An error block is ignored in its entirety by the Loader.

The binary tape to be lcaded must be mounted in the input device selected
by bit § of the data switches before starting the Loader,

Cutput 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.



2.4 Ervor 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. 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 console the sixteen words of the block

in error.

2.5 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.

2.6 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 re-
loaded. Note that although the Loader will not load data above XX635, the
user can write in this area during execution.

3. DISCUSSION

3.1 Algorithms

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,; .o, start, dats,
multiple data, or error, and control is transferred to an appropriate proces-
sing routine, A start block terminates the loading process by causing control
te be transferred to the starting address ox causing the Loader to HALT.



3,2 Limitations and Accuracy

The Binary Loader will not permit itself to be overwritten.

3.2 Size and Timing

The Loader is 120 (octzl) 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.
3.4 References

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

3.5 Flow Diagrams

Not applicable.

EXAMPLES AND APPLICATIONS

None,

PROGRAM LISTING

A list of the Binary Loader follows. It has been originated at s0Z0 (a 2K system)
for illustrative purposes only.



a8777
61009

81691
21032
81893
01804
#1035
81346
¢ig87
81210
eiait
81012
81813
T G1214
81615
$1616
g1817?
84929
81021
81022
81823

868777
gagee7z

328281
177754

223421
{76221%
116433
3955439
231442
172414
B32774
234627
44411
{33534
151483
224327
n45AaA
610434
220774
263277
LFEEE]
374023
234758

¥ :
P PREAMBLE FUR NEW AC0T PROGRAH

y | :
L «LBE 777
GETe2Y

éazaet
BEG-ENDe2

BEGE LA 8,084¢
ABCIR 3,3,84p
Logee 808 6,3
eT4 3,6,3
LDA 2,8,3
SUBw 3,2,82IR
JM2 L o0P
JSR GEY
574 §,044
£00 1,2
INC 2.2
JER GEY
ST4 (,8,2
182 Cax
JHP ,=é
WAL T
JEP ©@,2
LKy 4023
ENDS JMP BEG

PANY NON PAGE ZERD WILL DO

§TAPE SYNCHKRONIZER
FNEGATIVE WORD COUNY FOR PREAMBLE

PHENORY SIZING INCREMENY
JFORM HIGWESY ADGRESS
IOECREMENT

PSTORE ADDRESS

JGEY 1T BACK

FSAME ¢

FRNO = HO HEMORY

SGET

JSAVE COUNT OF BINLOADER
JPORM FIRST ADDRESS

§ INCREMENT ADDRESS

JGET

FSET INTO MEMORY

FBUNP COUNY

F60 BACK

JUHOR FAT WIPBD

FEGETE CONYROL MERE

e



R el

21824

2, 81829
61926
siea7
61833
81631
gi@d2
81833
81834

810636
81637
810849
8184}
pio4e
21043
81644

81945
81846
G1047
216350

81894
p1e32
84853
81854
918383

61038

177638

884312
634467
1713492
394499
173383
143033
232334
22%02¢4

2854583
234533
175183
R33483
483612
ANGrI?
37435412
An2474

#83013
ABOTI7
874343
BR247 3

762877
BRA477
p4R468
262118
geaiia

$8TART ,
§BINARY BLOCK LOADER

JRUSROUTING 70 ASSEMBLE 4 HORD INTO 482, THIS WORD 18
PACOED INTO THE CHECKSUM WELD IN ACS

BUILD=3END=

BUILDY 874 3J,7EmPH
J87% G6TCHA
M3VE 3,2
$3% GTCHR
ADDS 3,2
ACD 2.8
JER STENPY

DIFPs 4

§HINUS ¥ORD CCUNT FOR BIN LOADER

§GAVE THE RETURN

§G2Y CHARACTER IMYO ACS
PAND BAVE IM THE LK OF C2
JGET THE NEXT CHARACTER
JAND BUTLD IN AE2

JADD INTO CHECHOUM

§4ND RETURN

JRUBROUTNE TO GET 4 CHARACTER INTOD AC3

GYEHRE 874 J,TEWP2
LBA J,8AaVE
HOVL 3,3,8n8C
JHP .3
CKPON PTR
JHP Q’i
D148 3,PTR
JHP eTEMP2

gKPON TTI

JHP =i :
0348 3,772
JHP eTEWPZ

$872RY OF THE LOADER
37an7e _I0RST
RE2ADS ©
874 8,8AVE
Hi0s 771
NIOos PTR

T pIF SWITCHAe9, USE TELETYPE, ELSE USE PYR

§SAVE THE RETURN
JIGET THE SWITCH WORD
JAND TEST 81V 8

§4 8, USE TRE TV

1A i, USE THE PTR

FREAD INTO AC3 AND STARY
JRETURN

BYALT FOR TYI FLAG

FEXIV

§READ SUITCMES
FAND SAVE THE WORD
§ESTARTY BOTH READERS



LYY

81236
gies7y
@i663
giest
gieéz
g1063
gi0d4
g1e63
61866
e1387
gic7a
gig71i
gigra

Gea?y

gic7 4
gievsd
eie’s
gier7
giice
gito1
giie2
G1LG3
glind
Bias
Bg4cS
giiez
gitieg
BEist
giiie
egees
Giii4
81185
Biits

n847S7
171343
8agI?a6
#04734
173329
141¢23
143833
AB47 48
833477
334738
§i25113
#25428
844453

837443
Bl4743
172423
as44c7y
138283
§72623
guzal 4
GAVTER
147833
Bi3436
147322
123143
BR47186
38524355
512454
G13433
G2g773
131034
acLe¥7
208743

FREAD IN A BLOOY
BLGCHT JBR gYOHA
HOVYS 3,2,84R
JMP BLOCH
JER GTCHR
4008 3,2
HOV 2.8
KOV 2,8
J8R BUILD
874 2,400RS3
JER BUILD
HOVLY §.1,3NC
JH® TESY
874 $ . E0UNT

SRELD IWN THE DATA BLOCK
LGA 2,TEMPZ
La 3,0IFF
£UB §,2

- LE& J,ADC0RS
8.3 $:3
LG0T 3,2,8M0
SHE QHELR
LBA 2:C28
400272 2.4,5%%8
£52 CCUNY
4062 2.,1,82C
HBVL & $eio80E
JER BUILD
8T4 2.0450018
£82 ABORS
132 COUNT
JuP BTCRE
KOV 8,6,32R
HaLv
SuB [ 00K

SYQRES

CHKERS

FEET A CHARACTER

§aN0 TESY 1T POR ZERD
PYES,; STILL IM LEADER
PO0K, BUILD & wWORD

fI8 ACS

FEET INTO THE CHECESUM
F8ET THE COUNTER

FGO GET YHE ADDRESY
gAND STORE IV

PREAD THE CHECKSUM WCRD
FTERY THE COUNT

FIT IS 28, IZ A& STARY OR IGNORE
§5L,00K

FEEE IF- STORAGE
FADDRESS I3 YOO 816

EVES, HALT THE LOABER

FREPCAT BLOCK?
§MOK, TEEYT THE CHECKSUH

PONCCKSUN ERROAG, &CEsVALUE
§E0 READ IWN A ELOCK

A-3



YA
\ P8TART RLOCK OR IGNORE BLOCK
81117 123224 TESTS MOVIR §,1,3IR

61123 229414 JHP TGNOR pAN IBNORE BLOCK
91121 121034 M3y 8,9,851IR JTEZST THE CHECK 8uM
8112z a3a773 JMP CHKER FERRQA
01123 432442 D4 2,4D0RS FGET THE ADDRESS
81124 252677 f0RSY P00 A RESET
81123 151113 MOvVLe 2,2,3NC JTEST BIT 2
81128 371332 JMP 0,2 FA-3TART THE PROGRAM
81127 463977 HALY 3, HALT
83133 @z3a777 JHP =1
$IGNCRE ERROR MESSAGES BY READING UNTIL
§4 RUBOUT
81131 224734 IGNORT J3R GTCHR PBET IMTO ACY
£1132 222404 L04 98,0377 '
21833 116434 $u8 8,3,8IR
81434 229778 JMP IGNCA
81535 339724 JMP BLOCK §OR, GO INTO BLOCK MOODE

01138 2232377 C37738 377
88137 2329238 TEMPLs @
81143 222823 TEMP2: @
81141 222833 Savge 8
Bi142 3722223 COUNT: @

81143 02223 (293 8 § REPEAY BLOCKS MAVE WD » 28 (0CTAL)
). 831183 sLOC %21 P3KIA BOOTSTRAP (OLD NOVA)
C@1163 222223 AnNORS: 2

1
4

Rt

z?’(

, 81166 092633 BENDS  JMP 3TaRT
- JEND

g,
o
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