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BLNSYS—A 1401 Operating
System with Braille Capabilities
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BLNSYS is an operating system designed for a 4K 1401 with
common optional features and two attached tape drives.
Printed output of this system or of executing programs may be
in either English or brailie. Even though this system was written
for a small machine with minimal peripheral equipment, jobs
may be baiched, so that card handling and lost processing
time is at a minimum. This system will perform any or all of the
following users specified functions: assemble SPS source decks,
post list, produce condensed or uncondensed object decks,
execute user's program, list card input to a program,
list punched output, provide a storage dump, execute a pro-
gram submitted for execution as an uncondensed object deck
under debugging trace control, card-fo-braille conversion,
brailled listings of 7040 IBSYS batch output, and update or
duplicate the system tape itself. Input-output subroutines are
also included in the system.

Introduction

Previous discussions about the suitability of blind people
_ for work in computer programming have pointed out that
.the production of a readable braille on the conventional

high-speed line printer was a pivotal step in the formula-

300  Communications of the ACM

bidding. Proc. of the Int. Symp. on Symbolic Languages iy
Data Processing, Rowme, Ttaly, Apr. 1962, 741-758.

32. Naur, P. (Ed.) Revised report on the algorithmic |
ALGOL 60. Comm. ACM 4 (Jan. 1963), 1.

33, Mavrerws, H. Discontinuity and asymmetry in phrase
structure grammars. Inform. Conir, 6, 2 (June 1963), 137;
146.

34. Kono, S., anp OereiNeer, A, Syntactic structure and
ambiguity of English. Proc. 1963 Fall Joint Comput. Conf
Spartan Books, Baltimore, Md., 1963, ’

flnguage

35, ——. New techniques for repetitive path elimination
Mathematical Linguistics and Automatic Translation
Sec. XI, Rep. No. NSF-13, Harvard Comput. Lab., Cami
bridge, Apr. 1964,

36. Assorr, R. Right-to-left parsing using a predictive

grammar, Mathematical Linguistics and Automatic Trans-
lation, Sec. VIII, Rep. No. NSF-13, Harvard Comput.
Lab., Cambridge, Apr. 1964.

37. Kay,M. A general procedure for rewriting strings. Paper, 1964
Ann. Mtg., Assoc. for Machine Translation and Computs.-
tional Linguistics, U. of Indiana, Bloomington, 1964,

38. Grrrrires, T. Turing machine recognizers for general
rewriting systems. Proc. IEEE Symp. Switching Cireuit
Theory and Logical Design, Princeton, Nov. 1064, 47-56.

tion of techniques necessary for the successful training and
performance of such personnel {1, 2]. Initial experience
with several trainees indicated that the blind programmer
equipped with routines which print input, output and/or
memory contents in braille is no more dependent on ex-
ternal help than is his sighted colleague. Tt was also scen
that, for training larger groups, it would be desirable (o
incorporate these braille routines into a generalized operat-
ing structure which would allow the processing of a suc-
cession of jobs to proceed smoothly and efficiently, with a
minimum of intervention. The resulting system (called
BLNSYS for Blind Systems and for other obvious reasons)
written for the 1401, turned out to be a very effective
means for handling general 1401 processing as well as
those jobs prepared by blind programmers requesting
braille output.

General Description

In its present form BLNSYS requires a 4K 1401 with
two attached tape drives (additional drives may be used
but are not necessary). (The attempt was made to deﬁﬂe
the system for the smallest possible machine configuration
50 85 to give it the widest possible usefulness.) The machin®
must also be equipped with multiply-divide, extended pr-
gramming, high-low-equal compare, column binary an.d
sense switches, Overall operation is supervised by & mon-
tor so that successive jobs are handled automatlc’%lly'
Input, output, exit, dump and various diagnostic routines
Facility
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om VRA
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are alse available to the user so that the structure fune-
tions as a true operating system.

The design of this system posed several interesting prob-
lems due to the severe limitations with respect to memory
and external storage devices. The former restrictions pre-
cluded the use of a system nucleus which would reside
somewhere in memory at all times, thus making an appre-
clable portion of storage unavailable to executing pro-
grams. To overcome this drawback, it was decided to
reserve only a small arca of upper storage which would con-
tain & communication arca as well as a small exit routine,
and input-output subroutines when required. The second
basic Himitation, that of restricting the basic system to two
tape drives, meant that the system tape would also have
to be used for scratch purposes. Although this is highly
undesirable, it was found that the use of special tape
routines, included in the gystem’s input-output subrou-

ANPLE RUN
3850 BULLM, Lisrou

tines, could insure against inadvertently writing over the
systems programs. Furthermore, if the executing programs
make use of these input-output subroutines, situations are
prevented wherein a program continues to read additional
input, mistakenly penetrating into the next job. Another
restriction posed by a system such as this is the necessity
of a loading routine residing in storage when the loading
of a program to be executed occurs. Such a routine is
necessary when execution follows assembly and/or when
input data is to be listed.

As a result of these considerations, it was found that only
relatively small areas in upper and lower storage were re-
quired for systems purposes. Thus, programs written
under BLNSYS for a 4K machine must not be origined in
storage below location 333 (normal read, punch and print
areas are available for data as under any other circum-
stances) or above location 3859 (3399 when the input-
output subroutines are used).

The upper 100 positions of this reserved area (3900 to
3999) are occupied by a communication system which
contains indicators for interrogation by the system moni-
tor. When these indicators are properly set by the monitor,
action is instigated which clears the monitor from storage
while another system program is operating. The remaining
reserved portion of upper memory (3860 to 3899) contains
a short exit routine which allows the system program cur-
rently being used to call the monitor back into storage
where it can continue to reference other system programs
for a given job, or, upon completion of a job, start the next
job. This general exit routine is also used by the machine
operator in the event of a hangup. Since the 1401 stops
completely as the result of hangup, execution of the batch
is continued by simply transferring to the exit routine,
which calls in the monitor, which in turn begins the next
job. Since this is the case, it is necessary for programs
written under BLNSYS to transfer to the exit routine
rather than halting upon completion of execution. The
reserved area in lower storage (001 to 332) contains the
loading routine, the purpose of which is described above.

System Components

Because of size limitations, BLNSYS was written spe-
cifically using SPS as the source language. Users preparing

Frg. 1. Post list in braille
$J0B  SAMPLE RUN
$UCJOB SPS,LISTIN,LISTOU
PG LIN CT LABEL OP A CPERAND B OPERAND [} L0C  INSTRUCTION COMMENTS ERROR
01 090 07 START  SW 0001 0004 333 , 001 004
01 100 04 LOGP B S.R 340 B Eb6 S
017110 8 B8 S-EXIT 0001 344 B8 H60 001
01 120 07 MCW 0080 0180 352 M 080 180 e
61 130 o1 MCW 359 M
01 140 07 A 0002 0005 360 A 002 005
€l 150 07 MCW 0005 otros 367 M 005 108
01 160 04 8 $oP 374 B DOO e
01 170 04 B 1oce 378 8 340
o1 DCW_» 382 I —
61 180 EXY ™ ERNAL
o1 190 END  STARY /333080
12 CARDS ERRGRS T T T

Fig. 2. Post list in English counterpart
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programs under this system have the following routines
available to them, .

1. Brailler. The properties and technique by Whl(ﬁ} a
high-speed printer can be made to emboss regulat'“ printing
paper with braille symbols is described in Sterling et al.
[1]. The BLNSYS routine performs a chamcter—foy—
character conversion of alphameric symbols intq their
braille equivalent, using grade one braille. As such, it may
be called directly by the user who wishes to produce a
braille listing of some input cards, or it may be called auto-
matically by the system to produce a program listing, core
dump, ete. The brailler is basic to the system in that it 1s
called in automatically when printed output is to be pro-
duced. A sense switch (sense switch I is used) must be
turned on to prevent translation into braille and retain
the original English printout.

2. Assembly Package. This set of programs takes a
source deck and, depending on the options specified by
the user, produces a post list in English or braille and a
condensed or uncondensed object deck. Although the use
of a certain portion of upper memory is restricted as de-
seribed above, the assembler will produce object decks
for programs occupying as many as 16,000 positions of
memory. It should be noted here that although the object
deck produced with this assembler is basically the same as
that produced by the standard IBM SPS Assembly Pro-
gram, system considerations have necessitated some
changes in the post list and condenser programs so that
object decks produced via BLNSYS cannot be post listed

0705 B /27 -
0709 B 898 001
.. Q717 M 000 #85
0724 B 837 C
e 0729 C %85 %19
0736 B 750 T
0741 B 750 S
0746 8 761
0750 M _$85 $19
0787 B 105
0761 M 964 271
M005+85 000 000 000 NSI AT 0724
7121 A~OPERAND = 0005  WD-MARK AT 0003 o
B-OPERAND = 1085  WD-MARK AT 1080
MO05+85 000 000 000 NST AT 0724
121 A-OPERAND = 0005  WD~MARK AT 0003
- = = 1085 WD-MARK AT 1080 T
B837C 000 000 000 NSI AT 0729
C A-OPERAND = 0837  WD-MARK AT 0837
B83TC 000 000 000 NS1 AT 0729
C A-OPERAND = 0837  WD-MARK AT 0837
C485%79 000 000 000 NS1 AT 0736
FZ1 A-GPERAND = 1085  WO-MARK A7 1080
08a B8-0PERAND = 1079  WD—MARK AT 1074
C*85%79 000 000 000 NST AT 0736
721 A-OPERAND = 1085  WD-MARK AT 1080
08¢ B—OPERAND = 1079  WD—MARK AY 1074
B750T 000 000 000 NSI AY 0741
(] A—OPERAND = 0750  WD-MARK AT 0750
87507 000_000 000 NSI AT 0750
M A-QPERAND = 0750  WO-MARK AT 0750 ‘ T
M+85%79 000 000 000 NSI AT 0757
Jel A~OPERAND = 1085  WO—~MARK AT 1080
080 B-DPERAND = 1079  WO-MARK AT 1074
MEBS¥T9 000 600 000 NST AT 0757
_J2L  A-OPERAND = 1085  WO-MARK AT 1080
721 B~OPERAND = 1079  WO-MARK AT 1074 .

Fig. 3. Sample printout generated by trace program
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DUMP
STORAGE
ON TAPE

e

CLEAR
STORAGE

j S

PROCESS
MONITOR

(JOB ANALYSIS)

BLNSYS BATCH

ASSEMBLY
PASS 2 >
POST LIST .
CONDENSER
LOADER
UCLIST
DUMP 3
EXECUTE
UNDER >
MONITOR CNTRL
wouer |
EDITOR r______,_.—-——f-"")

- ,———>

F1c. 4. Flow of processing under BLNSYS control

Volume 8 / Number

5 / May, 1963



or condensed with 1138 programs. Tigure 1 shows a por-
tion of a BLNSYS post list in braille and Figure 2 shows
its counterpart in linglish,

3. Debugying 8 onitor (Trace Rouline). This type of
program, described in detail in (3], is included in the system
to provide a valuable debugging aid. When called by the
user, the debugging monitor will assume control of execu-
tion and step through the processing sequence one instruc-
tion at a time, printing the contents of the appropriate
registers before and after execution of each instruction.
Capability is included for specifying portions of & program
over which this mode of operation is to extend. Figure 3
shows a sample printout generated by this trace program.

4, Inpul-Output  Subroutines. These subroutines are
available to the programmer writing under BLNSYS and
may be used to handle read, write, punch, control carriage
and all tape instructions. Although these are uneconomical
in terms of storage usage (upper limit for users’ programs
is 3399), they do provide assurance that the integrity of
the systermn will be maintained during the operation of all
prograins.

5. Housekeeping Programs. In addition to a loader and
monitor, BLNSYS contains a dump program which may
be called by the user at object time resulting in a storage
dump when execution of users program is completed, an
exit routine which may be called by a program or by the
operator during execution, and an edit routine for updat-
ing, modifying, expanding or rewriting the systems tape
itself. A simplified flowchart of the processing of jobs under
BLNSYS control is shown in Figure 4.

$J0B  SAMPLE RUN
SUCJOB SPS,LISTIN,LISTOU
01090 STARY SW 0001
01100 LOOP B S.R
01110 B8 S.EXIT
01120 MCW0080
01130 MCW
01140 A__0002
01150 MCW0005
0oll60 B_S.P
01170 B L0OOP
o1 DCH#
EXTERNAL
ENDSTARY

0004

0001
0180

0005
0108

Ql1a0
01190
02 08
10 01
oL 02
02 03
04 0S5
02 03
02 05
02 06
03 05

END OF FILE CARD.

$UCSYS
$JO8 TESYT ASSEMBLY, CONDENSER, AND GO
$UCJOB SPS,LISTOU

01030 EXTERNAL
01010 START A = =" 6 COUNT
01020 MCWCOUNT 0102
01040 8 S.pP
; 01050 B__STARY COUNT ~ 10
01060 B S.EXIT
01070 2COUNT DCNe»
01060 ENDSTART
sUCsYS
Fig. 5. Sample small batch setup
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Preparation of BLNSYS Batches

As is the case with IBSYS, the IBM operating system
after which BLNSYS is patterned, cards containing in-
structions to the system are characterized by a dollar sign
in column 1. Various options are available to the user, who
may specify them in terms of instructions to the syster.
These may be summarized as follows:

1. Assemble, post list, produce condensed or uncon-
densed object deck, and execute. Any of these options
may, of course, be bypassed in a given job.,

2. If a program is submitted for execution, input to
that program may be listed on the printer. A similar re-
quest can be made for output which under normal cireum-
stances would be punched only.

3. The user may request a dump at any given point.

4. Any program submitted for execution as an uncon-
densed object deck can automatically be processed via the
single instruction trace program either in its entirety or
over 8 range of instructions specified by the user.

5. Since this installation also includes an IBM 7040, it
was found expedient to add routines which produce a
braille printout of IBSYS output. Thus it is possible for
the blind programmer writing in Forrran, CosoL, or
MAP to receive a braille printout of his listings, diagnos-
tics, and/or output.

A typical setup for a small batch is shown in Figure 5.

Experience with this system has shown it to be a sizable
convenience for both blind and sighted programmers. In a
number of instances assembly and listing procedures re-
quired less time than with programs previously used for
those purposes.

Similar systems for other computers may be developed
for institutions employing the blind. In most cases, such
system work can be done by the blind programmer himself,
or in cages where the work becomes too complex, through
the ACM Committee on Professional Activities of the
Blind. Further information on the BLNSYS system and
its use may be obtained from the authors or through the
ACM Committee on Professional Activities of the Blind,
Medical Computing Center, College of Medicine, Eden
and Bethesda Avenues, Cincinnati, Ohio.
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