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BURROCUGHS 205 ELECTRONIC DATA-PROCESSING SYSTEMS

GENERAL

Electronic data-processing systerms have five componants
—input, storage (working and auxiliary ), arithmetic, con-
trol, and output, This handbook describes the character-
istics and explaing the use of the Burroughs Electronic
Dzta-Processing Syvstern Model 205, This unit, which con-
sists of the Computer Cabinet, the Power Control, and
Mapnotic Amplifier Power Supply {Figure 1), contains
the working storage, arithmetic, and control components
of a complete system.

BURROUGHS 205 COMPUTER

The computer is a general purpose, internally pro-
grammed, decimal, electronic computer with magnetic
drum storage. It is the hearr, or central controlling and
processing unct, of an electronic data-processing system
which accamplishes the functions of:

1. Accepting data directly from punched cards, punched
tape, magnetic tape, kevboard — employing input units
singlv or in muliple.

2, Selecting from magnetic tape files the historical or
referenice records nacessary Lo process Jdata.

3. Processing data — comparing, computing. apalvzing.

As a result of is ability to control dats-processing sys-
tems of wide scope, and because of its economizal and
reliable operation, the Burroughs 205 has been applied
cffectively to a wide range of commercial, manufacturing,
scientific and engincering problems,

In speed of computer operation, the Burroughs 205 5
classed helow the very large-scale electronic data proc-
essors —and considerably above card-programmed com-
puters, other externally programmed computers, and the
small, stared program compuiers.

In capacity and data-processing capsbility, the
Burroughs 205 (as tha central unit in a svstem) ap-
proaches large-scale syvstems in power and ability to pro-
duce an effective and economacal flow of work.

COMPONENTS OF THE BURROUGHS 205

The Computer Cihinet contains the arithmetic and con-
trol umits (see Figure 1), The center section contains
the magnetic drum waorking storage and the Control
Panel. Swirches. indicators, and displays required by the
operator are mounted on thiy panel

The Magnetic Electronic Power Supply is a compact,
electronically controlied power system which provides
all voltages necessary for the Burroughs 205 computing
svstem. Many features are included, such as complete
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all voltages necessary for the Burroughs 205 computing
system. Many features are included, such as complete
metering circuits, matering display of all voltages, and
dependable regulation under varving load conditions
and input line variations,

The power system shown in Figure | is composed of
three consoles: the Basic Power Control Unit (A cabi-
net); the Basic Power Supply Unit (B cabinet); and the
Auxiliary Power Supply Unit {C cabinet). All Burroughs
05 Systems require the Basic Power Supply Unit and
Power Contral Unit. Only systems that include Cardatron
require the additional Auxiliary Power Supply Unit.

reference records necessary 1o process data.

3. Processing data —comparing, computing, analvzing,
sorting, classifving as required —in obedience 1o a
series of instructions which have previously been
stored in the system {stored program),

4. Bringing up to date the historical or reference records
maintained on mapoetic tape, and returning the
up-dated records to magnetic tape.

5, Transmitting required information directly into
punched cards, punched tape, magnetic tape, printed
documents, visual indications —emploving ouotput
units singly or in multiple.

CHARACTERISTICS OF THE BURROUGHS 205

HOW INFORMATIOMN IS REPRESENTED

Information 15 represented in the Burroughs 205 as fixed
length numbers, each of which contains ten decimal
digits. Each ten digil number s preceded by oan addi-
tional digit {Figure 2} which
—represents the algebraic sign of the numbcer, or
—is sometimes used 1o control machine operation, or
—is an arhitrary zero having no special significance,
Each of these 11 dignl units of information, called
a werd, may reprosent numerical data, alphabetic data,
or a mixture (alphanumeric datal, or an instruction
which the Burroughs 203 is to obey. For example:

04239 Gt 4955 + 4 239 644 955
BRUIN

can represent
0 4239 64 4955
(0 4239 64 4955

can represent

“Clear the A
Register. Add

the contents of
storage cell 49537

Call FEpresent

By changing two digits in the sample word,
an alphanumeric word can be represented;
(04239 86 4955 represents Parl Number B R O 1N

The interpretation of the word is controlled by the
programmer as he arranges the instructions and data
for input to the computer.

B T A A
04 259 6 4 4 9 55

g

10-DECIMAL DIGIT MNUMRER

Figure 2

The 11 digit word is treated as a unit by the
Burroughs 2045, It is stored as a umit, and it is manipu-
lated a5 a unit. However, if il 15 necessary to break up a
waord into smaller units of information, or to combine
words into longer records, this can be done by placing
the proper serigs of instructions in the Burroughs 205.

Onee placed on the drum, information s retained
{even if the power is tumed off ) until it is “erased”
by writing new information on the drum over the old
information.

Only the digits zere and ene zre represented on the
surface of the magnetic drum —and this representation
is made by magnetizing o smill spot on the drum for
ecach digii. All zere spots gare magnetized in the same
direction of polarity, and all ene spols are magnetized
alike in the opposite direction. Four such spats {called
bits of information or binary dignts) are used 10 repre-
sent ome decimal digit, In this scheme of representation
{hinary-coded decimal}, onc hit of information is
assigned the value 1, the second hit s assigned the value
2, the third bit is assigned the walue 4, and the fourth
bit i5 assigned the value 8 Decimal digits are repre-
sented accordieg to the following table:

a 2.3 4 5 & ¥ ® %
8 Bit 0 & 0 0 a0 & a0 | L
4 Bit [T VO e T R | L I I o o
2 Bit [+ R A | 1 00 ! I o O

1 Bit i [T s [N R [ R A B

Write heads and read heads arc mounted on the mag-
petic drum casing (Figurs 3. As the drum eylinder
revolves inside the casing, the surface of the drum passes
these heads. The function of each write head 15 (o place

MACHETIC DEUM

http://www.cs.virginia.edu/brochure/images/manuals/b205/central/central.html (4 of 13) [3/11/2009 1:42:24 PM]



Burroughs 205 Central Computer Handbook

HOW INFORMATION I5 STORED

Over 4000 words of information are stored on the sur-

face of a large-capacity magnetic druom which revolves

at 3370 revolutions per minute, This unusual storage

capacily makes possible

— adequale reference fo data,

— adeguate facility for classification of data,

— convenient use of long programs,

— ganyvenient insertion of temperery pragrams for
“spot' analysis,

— improved internal sorting technigues, and

— s reduction, in many cases, in the number of times the
same daty must be fed through the central data
processor 1o secure Lhe desired results,

READ WEITE HEADS

Figure 3 Magnetic Drum Assembly

information on the surface of the drum by magnetizing
Four spols ab o lime according to the code tabulated
abave. The function of each read head is to interpret
the pattern of magnetic spots on the surface of the drum,
four hits of information at a time, thus making the
information avallable For use.

LOCATION OF INFORMATION
ON THE MAGNETIC DRUM

A space on the drum large eoough 10 wrile the contents
of exactly ane word is called & storage <ell. Storage cells
are arranged in bands which extend around the circum-
ference of the magnetic drum. Each band consists of four
tracks of magnetized spots (Figure 41, making possihle
the use of the binary-coded decimal scheme of repre-
senting digits. Four zeres, onc in each of the tracks,
separate each word from its adjoining words. Assooi-
wred with ench Band is a read head and a write head,
or o cembination read-write bhead,

_—

R

FEADING AMD WAITHG HFAD

k235e]
-|l=lolale
wlaleolo

:

E— Figure £ Information Stored on a Drum

Each stornge cell on the magnetic drum has ity owsn
address, a lour digit number which identifies the cell and
specifies its location, The top 20 bands on the mag-
netic drum [ Figure 51 each contain 200 words, a total
of 4000 storage cells being located in the portion af he
magnetic drum called main sterage. The addresses of
these cells are the numbers (000 through 3999,

The bottem [our Bands on the drum are reserved Tor
high-speed storage. Only 20 different words are stored
in each of these gquick-acoess bands, but each word ix
repeated ten times at equal intervals around the drum.
This provides the hasis for faster zocess to each word
im ko Ramd  ae decerihed haloae

E= I

i 210 WORDS LU TO MY
oo T iuwomDE om0 TO U3 o
" 200 woRDE 0400 TO usﬁ:i_ﬂd_.
et 20U WORLE qQEUO TOOTRE
| owomns G800 . __ —
| owenss  wmToiie A
| Gecwonm  ummm s
| zocwoRps o is99 | MAIN STORAGE
| v wwmmom o
| wowomns  mmTalwm
o __zﬁ'ﬁm Ecﬁ EE'J_ ___ —
=S T pewornE | 2200 70 2330 __ T
Lo __ 00 WORDE 0O 1ad 0 e
b " 200 worns 2600 70 2738 o
| zowomss | mmaToaess
o T et wonms  JWUICILe A
L owowss  Gmiiganme 4
s " 20 woRDE 00 Bam A
o ve  Twwe J
| swoms  wwmiowss
e A
= —_:E“H ?}o‘-:‘lj‘ﬂx_i_______'_; HIGH SPEED
e 20 WORDS Faxll TC Baxd e STORAGE
e N T
1 20 WORDS  rmm o bekd S BANES |

Figure 5 Location of Information on Magnetic Drum

seconds (17 milliseconds ), The average access time for
the word is %.5 milliseconds, the time for a half-revolu-
tion of the drum.

Each quick access band has a separate read head and,
20 words distant from this head aleng the drum
circumfersnce, & separate write head {Figure 7). Since
a complete band around the magnetic drum contains 200
wards. these two heads are one-tenth of the drum cir-
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This provideas the haw‘ for faster sccess Lo  each word
in the band—as deseribed below,

The bands can be addressed from 4000 through 4994%,
000 thraugh 5999, 4000 through 6999, and 7000
through 75995 Because cach word is repeated ten times,
the word in 4000 will be repeated in 4020, 4040, 40560,
4080 however, the ward can be addressed withoul re-
gard to the second address digil. Thus the word in 4000
could be addressed as 4100, 4520, 4760, 4980, et
cell 5569 will contain the same word as cell S009; cell
738 will contain the same word as cell 6018, cte.

OPERATION OF QUICK-ACCESS BANDS

Eack main storape hand bas associuted with it ane com-
binatien read-wrile head (Figure 6. A word stored in
a mein storage eell passes the read-write head only once
in cvery revolution of the magnetic drom. A word stored
in a main storage cell i available Tor use, then, once in
every revolution of the drom, The access time [or wail-
ing lime) for this word can vary from 2erc to 0017

i Con plel\ band around the magnetic drum containg 200
wards, these two heads are one-tenth of the drum cir-
cumference apart.

As cach word passes under the read head, it is alweays
immediately rewritten twenty words back along the drum
circumference. If @ hlock of 20 words is placed in
a quick access band this continual process of reading
and writing will duplicate the 20 words in ten loca-
tions around the drum —in the first revolution of the
magnetic drum following the transfer of information
into the band,

A word stored in one of the cells of a quick access
hand is wvzilable for use once in every one-tenth of a
drum revolution, or ten times in every revolution, In
effect, the guick access bands supply data and instructions
at the same rate as if the magnetic drum werz revolving
al 33,700 revolutions por mindie, The scceess 1ime for
u word in 2 band can vary from zero to 1.7 milliseconds.
The aversge access tme for a word stored inoa band T
0835 milliseconds.

In most applications, Burroughs 205 insiructions are
transferred from main storage into the quick access bands
before the exeoution of the instructions. Similarlv, data
and intermediate results are normally stored in the quick
access bands, or transferred from main storage into the
quick access bands.

To accomplish the necessary manipulation of infor-
mation, block transfer instructions are used, These in-
siructions move 20 words at a time from main storage
to band, or from band to main storage, at the raic of 1.7
milliseconds per block of 20 words, This is the amount
of time required for 20 words to pass by & read head.
The actual transfer of esch digit is almost instantaneous.

Waords transferred from main storage 1o a band remain
(in unaltered form) in main storage, facilitating the
process of making memo entries io records. Words trans-
ferred from a band to main storaze remain (in unaltered
form) in the band.

Burroughs 205 programs are writlen to maintain a con-
tinucus low of data and instructions through the bands,
Thus, the Burroughs 205 maintains the high rate of proc-
cssing associated with eptimal (or minimal access) pro-
gramming, but retains the reliability inherent in a
conservative speed of drum revolution.

ELECTRONIC REGISTERS

On the magnetic drum, each decimal digit is represented
by 4 combination of four mapgnetized spots, each spot
being an indicator of either rero or one. This methad
of representing information has proved to be extremely
reliable,

An electronic cirenit, called a Flip-flep, can also repre-
sent zere or ome by being in cne of two possible states
—either “low™ or “high.” Several registers, or slorage
cells with rero access tme, use the flip-Flep circuit 1o
store mformation. In these registers, each decimal digi
iz represented by four Mlip-flops. Just as in the case of
the magnetized spots on the magnetic drum, relative
values are assigned to each Nip-flop. The first Aip-flop is
assigned the value 1, the second flip-flop is assigned the
value 2, the third flip-flop is assigned the value 4, and the
fourth flip-fop is assigned the value 8, Decimal digits are

ARITHMETIC REGISTERS

Three elzctronic registers are used o contain numbers
involved in computation and dala processing { Figure 8},
A Register holds an 11 digit word. This register is an
accumulator in which the results of all arithmetic oper-
alionsg appear.
E Register holds ten decimal digits. This register s

primarily an extension of the A Register, However,
multiplication and division are the only arithmetic opera-
tiens which affect the R Kegister.

& FEGISTER E RECISTES

>

B REGATER € REGISTER

#UDEﬂ
r L]
|
ORBER  APORESS  CONMTROL
REQISTER RECISIER  COUNTER

|

O RECISTES

S

Figure 8 Arithmetic Registers

D Register holds an 11 digit word which cannot be

manipulated by the programmer. Words entering the A,
R and C registers from zn input medium, or from main
storage, first pass through this register,

In &n arithmetic operation one of the numbers in-

volved is alwavs in the A Repister, or in the combined
http://www.cs.virginia.edu/brochure/images/manuals/b205/central/central.html (6 of 13) [3/11/2009 1:42:24 PM]
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value 2, the third thip-Hop s assigned the value 4, and the
fourth flip-flop is assigned the value 8. Decimal digits are
represented in electronic registers according to the table
of combinations wsed to represent decimal digits on
the drum. (Refer to How Informabon s Stored. )

1410 REVOLUTION

Figure 7 Access to Word Stored in Quick Access Band

In an arthmetic operation one of the numbers in-
volved i1s alwavs in the A Repister, or in the comhbined
A Hegister and B Register. The second number involved
is always transferred from the deum into the T Repgister.

INSTRUCTION FORMAT

A Burroughs 205 instruction (s made up of three parts
i Figure 9):

(a) the four dige address — which designates the loca-
tion of the storzpe cell referred wo during execution of
the instruction :

(b) The two digit order — which designates the specific
operation o be performed:

() the four control digits — which designate variations
in the execution of the instruction

1 I I 1

ojo o o 0|6 43 2 3 6

GM 'S J\ JL_ 4
SIGH- ¥ W

DIGIT ADDRESS
POSITION COMNTROL DIGITS ORDER

Fipure 9 Instruction Format

J

C REGISTER

C Register receives cach mstruction from the magnetic
drum through the [ Register (Figure 10}, The tunction
of this repister is to sturl the speration of the conirol
component of the computer,

The ¢ Register is composed of three sub-regisiers
{reading from left to righth:

Order Register holds the two digits which designate
the specific operation Lo be performed. :

Address Register holds the four digits which designate
the location of the storage cell referred Lo during execu-
tiom af theinstruction. The contents of the Order Register
and the Address Register, together, are the same as the
sin right hand digits of the instruction word as it appears
in the [0 Begister and on the magnetic drom,

Contrel Counter holds the four digils which specily
the address of the nextinstruction which will be executed
— after the completion of the operation specified in the
Order Repister and the Address Register,

OPERATION SEQUENCE

In normal, continuous operation, instructions are executed
in the order in which they are stored on the magnetic
drum. Thus, if instructions are stored in starage cells 1000,
1001, and 19402, theinstruction stored in cell 1001 will be
cxecuted after theinstruction stored in cell 1000 and the
instruction stored inocell 1002 will he executed after
the instruction stored o cell 100,

The Contrel Counter counts uplafier cach instruction
comes into the C Register so that the next instruction will
be read from the next cell In the preceding example,
when theinstructionstored in cell 1000 is being executed,

the Coantrol Counter will read 1001, When the instruction
stored in call 1001 s bemng executed, the Contrel Counter
will read 1002 | Figure [0}

To change this normal method of sequential opera-
tion, change of control instructionsare used. These instruct
ions may be used to olter the sequence of  instruction
crecution arhitrarily —in which case they are uncondi-
Honal ehanges of contral. A similar serics of instructions
may he used 10 alier the sequence of instrugtion cxecution
Dnl:," in response to the presence of o machine condition
{zoe Overflaw, helow ). These conditional changes of con-
trel are used for decision-making or branching.

Instead of allowing the Control Counter Lo count up
1. she chunge of contral instructions insen their address
digits into the Contral Counter, and thus specify the next
instruction o be executec,

TIMING CYCLE

The timing cyele of the Burraughs 205 has two distinet
phases.

Ir the feteh phase of the timing cyele  (Figurs 110,
the instructicnword located in the storage cell specificd
in the Cantrol Counter s brought from the magnetic
drum, through the D Register, through the Adder, to
the  Register.

In the execute phase of the timing cyele | Figure
12), the data word specified in the instruction just fetehed
is brought from the magnetie drum, through the [ Regis-
ter, through the Adder (where an arithmeric operation
takes place) to the A Register.

The fetch phase and the execute phase aliernate as
the timing cycle repeats,

A REGISTER A REGISTER . A EE?I!I!R = ;
0/0000{00{0000 070000{00{0000 0{0000{00{0000
r = IEFISTEE T 1 T ’-'- !E?ISTEK T I I ,E TEIGIE,TEH ARSI | EE N RO T |
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C REGISTER C REGISTER C StE.GIS'I'EH
1001 64/|3 2346|1002 64(3 236(100 2
CELL 1007 CELL N0}
1 FETCH PHASE 2 FETCH PHASE k1 FAECUTE PHASE

LOCATRNG MEXT INSTRUCTION —CELL 1001

& REGISTER

0:0000i00{111]1

€ REGISTER *

64/3 2336|1002

i
oloacelcal il

CELL 3234

INSERT IMSTRUCTIOM W CELL 1001 INTOD ORDER
AME ADDRESS REGISTERS AMD ADVAMCE
COMTROL COUNTER 1

LOCATIMNG DATA ADDRESS — CELL 1356

64

32136

100 2

-

PERFORM “&d" INSTRUCTION —
CLEAR THE A REGISTER,
ADD THE DOMTEMTS OF CELL 3234

ADDRESS REGISTER

CRDER REGISTER

1

COMTROL COLUMTER

ICONTAIMS LOCATION
OF HEXT INSTRUCTION

FITCH PHASE

EXECLITE PHASE

Figure |1 Tining Cyele

B REGISTER

The B Register holds any four decimal digits from G000
ta 9999, These digits can be added o the address digits
of an instruction ward as the instruction goes through the
Adder to the C Register (Figure 13 ).

The addition of the contents of the B Register to an
instruction {address modification) is signaled by the
first control dign of the insiructionword, when the word
reaches the I3 Repister. I the digit is 1, the contents of
the B Register are added. If the control digit of the

Figure 12 Timing Cycle

A FEGISTER R SECHSTER

" 1 [ L

v 1 H v

v i ' '

. i v ¥

i ' 1 1
& REGISTER AODEE C REGITIR

s !
3 \4—‘ S
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reaches the 13 Register. If the digit is 1, the contents of I
the B Register are sdded. If the control digit of the i
instructionword is (0, the contents of the B Register are
nol added [(see Figure 11).

The contents of the B Register can be increased by
ane, or decreased by one, during the execution of a series
of instructions, When the series of instructions is repeated
many times, the B Register can serve, in this case, 45 a
Lallying device. e

ADD BT INSTRUCTION ADDRESS

DECIMAL POINT

Inside the computer, a decimal point is considered 1o be
fixed # the left of cach ten digit word stored on the mag- Figure 13 B Register Modification
netic drum or in the electronie registers.

The eleventh digit, ai the lefi of the docimal point,
represents the algebraic sipn of numerical data (zers Tor
plus and one for minus}, or (in the case of an instruction
word ) i somelimes used o conirol machine operation,

IFEFCH PHASE]

OVERFLOW

Whenever the execution of an instruction produces a
el F alotabet Inh R result which is too large o be inserted in the A Register,
: Ayt Aohanumeris. di i ; s
a {H-I;_' Rt 5 d‘-liJnEl 1]::1 Izpsri ;llr':.j:niﬁt_ :‘_er:'_ L an everflow condifion is set up in the computer. This
dall arDITAary Lordy Ic E Clil &I LT, = el =
Lt : 5 & mpuier Lo stop, : -
Dutside the computer, the decimal paint may be T_:'I]:Id][]:mhpml;i‘;%ﬂ::fmc? tp o .1.”':' u'::_lefs. ﬂf'ﬂg
i 5 i ditional chang c fallows the instruc-
located in ils proper position {(by programming) regand- " ang FLELLHCHET 1l ;
A : i BT g tion that caused the overflow condition (previously
less of its internal position, For example: ; ; : 2 :
discusscd in the section, Operation Sequence). The

Intermally Externally presance of the overflow condition is determined as
Tollows
{16 00 Sl . .o r1m
ol ‘ [ndication to compuler— Overtlow flip-fop is in a “high

0000l 62 1000 may represent 16,21 state,
(F Q000 00 1621 I

Indication to operator — Overflony light 15 ON.

4
EXAMPLE 1 The overflow condition may Tollow the arithmetic
; i Arithmeti manipulation of the contents of the & Register. Overllow
Aectual Arithmetic Computer Arithmaetic always follows the test for and detection of a dilference
f—' CL2000 G D000 €1 SO0 00 Q0L hetween the algebraic sign of the A Hegister and the
b + 0L B0 G0 00 {3 BOC 00 (OGO sign of a number brought from a storage cell for com-
LTG0 00 (o0 £ 700000 GO0 FH SO0 : :
o When the possible appearance of an overflew is entic-
*Carry produces deOwverlow mndicator O™, ipated. a conditionz| change of cantral instruction is
numbaer o Zero o !IH.'. lerfx IJTI . inserted in the program Lo allow the program 1o branch
lhe_]cﬂul'lt.m docimel point position {take one of two possible alternale paths), When an
decimal poant, represents plus sign. unanticipated overflow oCours (@ programming €rror)
The resulting “earry one’ the compuler stops.
15 lost.

ERAMELE:2 CHECKING FACILITIES
Actual Arithmetic When the computer automatically stops upon the apperr-
30000 00 0000 e ol ait unsaticipated oveeilo s, jan STl JIENS. I8
) : !—:]7 jurned en and computation is stopped by o forbidden
0.3000:00:0060  0.3000:0¢ DR combination (hinary-coded decimal digitss 10 through
*Division of larger number 15] inthe A, B, D, or R Regisiers, the Address Register,
i e That HLTc the Control Counter, or the Shiflt Counter, Inspection of
e LT AR the repisler contents as indicated on the Control Fanel

produces a whole number or R e e

overflow to the left of the X X ) E ' SH ; ik A iR S eraas
machime decimal p'.:-iril. An alarm wall sbop |['|-!L.:|l|':|f aperation | ¢ storge
. cell eounter does oot contain O at the start of each druom
Computer Arithmetic revolution. This check presents information from heing
(0 QR0 Q0 Q000 = recorded on or read from incorrect logations on the drum.
1 anna 00 auog [0 9000 00 000 An audible alarm indicates excessive rise in exhaust

air temperature in the computer cabinet and afler a
preset interval up 1o 13 munutes, de voltages will be shut
] off if the temporature Stays al or above a predetermined
http://www.cs.virginia.edu/brochure/images/manuals/b205/central/central.html (9 of 13) [3/11/2009 1:42:24 PM]
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e rflows mdicales UM,

Ferooto the left of
decimal poinl positicn
represents plus sign.

o camn 4 CdRmeC O CAHAMDT

AURILARY POWIE SPFFL” ukti  =0WER OOMTROL UKT BALE RIEE NURRLT URET

preset interval up to 15 minutes, de voltages wall be shut
off if the temporature Stays al or above o predetermined
leval.

COMPUTER CARINET

COMPUTER INSTRUCTIONS

This section defines the Bureroughs 202 instructions avail-
able to the proprammer and illustrates their nse,

ARITHMETIC

Instructions for Additian and Subfraction,

Addition and subtraction instructions affect the A
Register, but not 1he R Repister.
The series of instruactions below illustrates the use of the
add and subtract instructions and the eifect that each
instructiomhas on the A Register and the B Register.

CAD CLEAR, ADD
00p 64 xxxx

Clear the A Kegister, Add the contents of axxx.

AD ADIY
Olop T4 xxxx y
Add the cantents of xxxx 1o the contents of the A Register.
ADA ADD ABSOLUTE

NOdp TH xaxx
Add the absolute value of the contents of xxxx to the
......... A tha A& Pamictar

Aszsume that:

1. Storags cell 1000 contains the number 0 2232 22 2372,
. Storage cell 1001 contains the numbes | 3333 313 3303
The A Kegister contains the number 1 9874 55 1234,
The R Register comtaing the number 0000 360000,
Imsert a 7 on Keykoard for Dign Add,

La &t opa

Program A Register

19874 8% 1274

R Register
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Nodp T6 xxxx

Add the absolute value of the confonts of xxxx to the
comtents of the A Register.

CADA
000p 66 xxxx

Clear the A Register.
contents of xxxx.

Cs5LU
0DDp 65 xxxx

Clear the A Register. Subiract

18
Hlp TS xxxx

CLEAR, ADD ABSOLUTE
Add the absolute value of the
CLEAR, SUBTRACT

lhe cantents of xxxx.
S5UBTRACT

Subiract the contents of xxxx from the coatens of the

A Repister.
C5UA

000p 67 xxxx

CLEAR, SUBTRACT ABSOLUTE

Clear the A Regisler. Subizact the ahsolute vilue of the

contenls of AXxx.

SUA

000p 77 xxxx

SUBTRACT ABSOLUTE

Subimet the shsolute value of the contents of Kxxx from
the coments of the A Repisicr.

DA

0000 10 0000

DIGIT ADD

Stop maechine operation, Add the nest digit read [from

manual keyboard or paper lupe reader) 10 the leust signifi-

cant position af the A Register,

B

The condition of overflow in AT, ADA 50U, 5UTA 15 pos-

\ Frogram
CAD 1060
AD 1001
ADA 1001 *
CAaDA 1001°
CEU 1000k
50U 100
Cs5UA  1001”
SUA 100 *
DA 0000

A Register

19874 53 1224
02222322 2222
[I1LIL 11 1Ll
02222 22 ¥222
(3333 33 3333
1222252322

grirr et ertl
1 3333 33 3333
| GAGE BE BAGE
| GAG6 66 6639

R Register

0000 360000
LOG0 360000
LCHA0 5 G000
0000 SR0000
0000 50000
GO0 SE0000
(00 560000
D000 SR0000
D000 560000

#In addition and sukraction of absolute numbecs, the
rumber i treated as u positive number, regardless of

it sign.

sible and will appear as follows:

Program A Register R Register
19874 53 1234 (OO0 500000
*a2U 1000 12096 75 3456 CHA0 Sa0000
SUA 10031 1 543008 6TRY Q000 560000
CaAaDA 1001 03333 33 3333 Q000 SH0000
ADA 1000 O 6666 66 6806 (000 F60000
Alva 1001 (F 0959 99 Ga90 (00 FE0O000
*ADA 100 (02333 33 3332 (OO0 SG0000
= Jverflow indicator QM.
9
Addition and Subtraction instructions con be used im: ASSUME: Informalion from sectiens located in
posting, accumulating receipts, debiting and crediting storage cells;
accounts and, in general, updating recards, 000 00000 01 9232 (Seetion | — Sales — 194.32)
PROBLEM: . A stare has four scetions, Following each 001 00000 00 3886 [(Scction | — Commissions — 38.86)
dav's business the oweer wants Lo Know 002 0000001 5203 (Section 2 — Sales — 152.03)
net receipts. Bach section reports total 1003 QOO 00 3040 [(Section 2 — Commissions — 30.40)
receipts and amount of sales commissions, 1004 0000000 9367 (Seclion 3 — Sales — 93.67)
. . , 1005 0000000 1873 (Section 3 — Commissions — 18.73)
TO FIND: - Teet Receipls 1006 0000001 0152 (Section 4 — Sales — 101.52)
1007 0000000 2030 (Section 4 — Commissions — 20300

SOLTITION:
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SOLUTION:

Location Control [ Operation | Operand .
Main Toop | g | Digits No| Alpha | Address Remarks
opp 0 i cAD lrpool| A- 00000 of 74.32
ppp ! if RY, toot | A 0,0000 oy 55,46
07,
ppo 4 2 AD (o002 | A 0 0000 03 4
pop 3 3 St (003 |A= o0 o000 02 77,09
gop 4 4 AD LD O = 0,0000 83 70.7L
o0e 3 3 S0 (D05 = (0000 03 52.03
B = 53.
noo b 5 AD 1006 |A= ©pom pF 5355
= 33.25
Felelo R 7 sy roo7 1A 0,060 J%

ANSWER: Lacated in the A Register reprasents $433.25
a = machine decimal point

. = programmer’s decimal point

16

PROBLEM: A bank keeps current balances for checking
accounts in g file in mam storage. The account numbers
vary from DODCKD ta 99999 hut endy | 500 pecounts 2xist.
Ag before, the problem is to post (ransaclions in the cur-
rent halance file.

[n this case, there is no correspondence between
aceount number and sworage location. For example. the
carrent balanee for account number 14708 may be in
storppe location 1695, while 1696 contains the current
balance lor account numbar 33614, The file is maintained
in secount number sequence however, A dictionary must
be provided which will relate the secount number to the
location where the currcnt balance is stored.

The solution o this problem. as given below, is Taily
complex. However, it shows the Burroughs 205 perform-
ing # practical apersiion at high efficiency, and demon-
strates the power of this table look-up technique.

SOLUTION: Tahle £2 is composad of 1500 current bal-

to Table #1, The first two digits of the account nunber
will eorrespond to o storage cell in Table &3, The instroe-
tion address of the BT4 mstruction in that cell will refer
ta Table & 1. This table is stered in Q000-0059, and makes
possible 2 very rapid leok-up of the acceunt number, in
the following way.

1. An mput sccount number s om SOC0, and the amonn
to he posted in 5001,

2. The first two digits of the account number call far
the appropriate BT4 order from the [able 31 n
CHOOG-009 9,

3, A BT4instructions s executed, bringeng o hlock ol
20 aecount numbers from Table 1 imo hand 4

4, The 20 account purmbers are searched by sequentil
compirison., and the desired sccount number is found,
This is the only actual search necessary

5. The address accompanying the matched gecound num-
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B This is the only actual search neccssary.
SOLUTION: Tahle 22 is composed of 1500 current bal- 5. The address accompanying the matched gecount num-
ances stored in locations 1600-3099. and Table #1 is her is used o refer 1o the proper cell in the Tanle 273
composed of | 300 account numbers stored n Iocations 6, The posting is performed, and the operation s com-
O100- 1599 With cach aceounl number is stored the ad- plete. i
dress of its balance | Table #£27 so that the entry has the )
Follgyang aim; Table #3 Table #1 Table #2
A il = 0 dddd axxxx
Table }iddd = address.of chirvent baluncein Table . Eells Galls Crlls
#1 ) T i 0000-00%79 0100-159% 1600-3059
Erﬂry HEENE acoount number
The table of account numbers, Table #1, is arranped in Table | BTH Account numbers  Current balunces,
ascending sequence. A third lable, Table £3, 15 con- addresses, and Table 2
siructed, which consists of 100 BT4 instructions referring addresses,
TEcallon Comtral | Op=ration [Coerand e i
- aLp Tocp | 9] Ddwlta [Nol Alphe] Address
o| 628¢ iAo |sveo | Fa” sode. o iy |
|| 828 f |oenx |- 0 ooen pa cadd
1| 698 2 Ao | 2epr |40 o000 é sobbEER,
&2 Sre | 698 )
W 698 « [eao |oorr]| Suticome Tamed commanos
W &FF s arc |6986 |(bavs)e o ceroBT4 {orvo 1593 |
[ 698 [Brg |---1 ==
7| 6P8 & LR |vooo | Seri@)de /7
w628 a £AD |Fooo | Ar odddd rritd
5| 604 o £ fadad |] e
A aow, 5L | 0095 |[#ea trict oovee oosesouded
1| 529 Cifii | poos (YT G G608 ek v
4699 : Su_|seco |
16993 (NZ 6993 |)
4699 4 54 |pord |F-0 0008 oo o doled
| 695 5] | 4o |Foo! |H:0 poso dv daad
o 599e| | S | Yoo _
Aadg8 ] | cu | Fesg i
| 673 |0 ooo ez AT e
627, 28 |eo88 | Tce ) E
ol ea o | Sral | 00i8 | b e G sutotAET
| 7os ol 20 |6t oa0g | fCanErdar ¥ = OFF
2| voe 2 o | 6998 A= & Eoes B2 iSR<ETE |
3| Fee a ire |Foos
a| 700 ¢ [eao [--- | ™70F £33 777770 |
| 7o Fo | s Fasr ,-}?‘Haf'#r |
P s 7o 5 [sre |- - '-'] ”J.rf:':.!:faﬁf s _gl
T s7ee |poee ==
(] a | ]

256
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