UNIVAC 1050 versus Honeywell 200 and IBM 1401 -

A Comparison

The following is a comparison of the salient features ¢ NIVAC 1050

and its chief competitors.
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1.

Specification

The Central Processor 1.
A, Cycle Time

UNIVAC 1050 Model 1II Proces-
sor 4.5 us/character

UNIVAC 1050 Model IV Proces-
sor 2 us/2 characters (effec-
tive 1.5 us/character or
better depending on field
length)

Honeywell 200
2 us/character

IBM 1401 2.
11.5 us/character

Analysis

4.5 us/character - - - Econa
For card processing - this pr‘o
essor provides more tha.n,ir“'
instructions per card, at 9
cards/minute. : :

put.
more than aé
oriented app
faster Mt

&

Bcessor provides an

ive cycle time of 1.5 us/
cter or better depending
on field length. This faster

il W

memory when coupled with such

» features as automatic program
1nterrupt - by channel - makes
the throughput of the UNIVAC
1050 superior to that of any
present competition.

B. Core Storage Capag¢ ¥,

Min. )9 az
Max. 32,468 chafacters
Increment - Z )96 characters

.
”%el IV Processor | 2.

Since we are program compat-
ible between Model III Processor
and the Model IV Processor, the
customer may actually expand
up to 65K with the UNIVAC 1050
System.

The base of 2, 048 characters in
the H-200 and 1, 400 characters
in the IBM 1401 is too small to
be practical. The base of 4, 096
characters in the UNIVAC 1050
is sufficient for basic card
operations. Experience indi-



(continued)

Honeywell-200
Min. 2, 048 characters
Max. 32,768 characters
Increment 4, 096 characters

IBM 1401
Min. 1,400 characters
Max. 16,000 characters
Increment 4, 000 characters

cates that the small memories
are sold and then expanded be-
fore delivery. Consider the
IBM 1401 system; announced
with the 1, 400 character:
ory, shortly thereaft
expansion to 16, 000 «
was announced. Hi
1401's are in thegifi
the 1400 characte:
The small mé

fectly addressable by
ram. The functions per -
rmed by this control memory

are accomplished by circuitry

ithin the UNIVAC 1050 and
IBM 1401 computers. The only
value of this feature is to
increase the processing speed,
and since the UNIVAC 1050 with
the Model IV Processor is faster
than the H-200, this feature is
not necessarily significant to

the customer. It is a sales
"gimmick' but not a real benefit.

050 - Single
ess Instructions

neywell 200 - Double
Address Instructions

IBM 1401 - Double
Address Instructions

UNIVAC instructions are single
address as opposed to two
address logic of IBM and
Honeywell. They will claim
that we need more instructions
and therefore more memory.
The UNIVAC 1050 requires 2
more character positions per
instruction pair than the equiv-
alent double address instruc-
tions. However, only part of
the core memory is devoted to



C. 1) 1. instructions - Data and Constant
storage is equivalent. The

(continued) UNIVAC 1050 does not use word
marks and therefore does not
require instructions for worgd
mark manipulation, etc. whi
reduces both instruction
program testing.

2. Single address logicd
use and learn.

3. The UNIVAC 1
powerful ins
serve to red

hasilsome very
‘that

e total num-
ons required to
nction. Among
rful instructions are:
isfer, Translate,

, Edit, and others.
replace whole subrou-

¥ other computers.

order for the H-200 to real-
ize the full potential of simul-
neity and peripheral overlap,
it will be necessary to place
""test' instructions in their
programs. These act like
buffer tests on the Solid-State
and cause control to transfer
to a processing subroutine when-
ever an I/O device needs atten-
tion. In the UNIVAC 1050 this
is accomplished by automatic
program interrupt. This sav-
ing in instructions, execution
time (and the many problems
of program testing) is very sig-
nificant to the customer. The
availability of software to handle
the peripheral operations for
the H-200 is not apparent in
their present literature.




2. Arithmetic 1. In general, the systems are

equivalent. The UNIVAC 1050

UNIVAC 1050 - Decimal and multiply and divide option is
Binary less expensive.

Honeywell 200 - Decimal 2. Binary arithmetic is general
and Binary faster and provides for
of larger operands within less
IBM 1401 - Decimal only memory space. Also this fea-

ture can save space by indicat-

ing the conditionisuchas:

Active -Inactivé or Male-Female,
by assignmeént" .1 and 0 to the
alternate ‘conditio:

laim that a binary
‘}sf”scheme is harder to

owever, reduced cost through
more efficient use of memory
in conjunction with increased
speed more than justify the use
of binary addressing. The use
of an assembly system makes
binary addressing simple.

3. Indexing and Index Reé‘i$ters 1. Index registers are standard in
the UNIVAC 1050 and greatly
enhance the basic efficiency of
the system.

UNIVAC 10507
register

2. The use of index registers
reduces the amount of coding
necessary to process items.
A simple change of an index
register permits a series of
instructions to be reused

gisters referencing a different item in

tional - extra cost memory.

3. The time for indexing will be
approximately 3 cycles for




C. 3)

(continued)

3. Honeywell and IBM systems.
The UNIVAC 1050 Model III
Processor will require 3 cycles,
and the Model IV Processor will
require 2 cycles.

4. Indirect Addressing
UNIVAC 1050 - No
Honeywell 200 - Yes

IBM 1401 - No

1. Indirect addressing serves
purpose similar to index
registers. It is not ge

2. Indirect addressingiie
ful to softwarewwm- MMWN

i

the software writers.

5. Column Binary Read
Capability

UNIVAC 1050 - Standa

Honeywell 200 - Opti
extra cost

IBM 1401 - Optiona,
extra cost g

fery useful feature that can
ean savings in card volumes
go.nd processing time.

To illustrate: The UNIVAC
PAL Assembly system will
punch the object program out in
binary at a rate of about 22
instructions per card. This
means that a tray of single
instruction per card instructions
would make a deck about 1"
thick. Think of the savings in
storage, operator handling,
read time, and punch time.

1. Variable by character or by bit
in the UNIVAC 1050. Variable
by character only in the 1401.




D. 1)
(continued)
UNIVAC 1050 - Variable
Honeywell 200 - Variable

IBM 1401 - Variable

Length of fields must be indi-
cated by word mark in the IBM
1401 and H-200. In the UNIVAC
1050 system the word length is
indicated by the instruction
processes it. This isg
and more efficient.

2. Character Format

UNIVAC 1050 - 6 Data Bits
1 Parity Bit

Honeywell 200 - 6 Data Bits
1 Parity Bit
2 Punctuation
Bits

- 6 Data Bits
1 Parity Bit
1 Punct

Bit

IBM 1401

gredients (6
ity bit) are the

The essentiga
data bits
same,

extra bits in the Honeywell
miemory are equivalent to

t 28% of its data storage
apability - and the user pays
for this inefficiency. The punc-
tuation bits in the H-200 are not
the result of advanced thinking
but they are the direct result of
Honeywell's interest in captur-
ing a part of IBM's 1401s.
UNIVAC offers the customer
more - not just yesterday's
techniques speeded up.

11 200 - Variable
8 character
g. = 6 character)

BM 1401 - Variable
1 to 8 character
(Avg. = 6 character)

The fixed instruction format in
the UNIVAC 1050 makes coding
and program testing easy.

Remember that in these com-
puters essentially 3 character
positions are required to
reference a memory address;
therefore, any two address
instruction must contain 6 char-
acters for address and at least
1 character for the function



D. 3) 2. code - so the two address in-
struction must be at least 7
(continued) characters long and many will
be 8 characters long. Instruc;
tions less than 5 characters are’
not used very often by the
programmer.

Therefore, if we ass

UNIVAC 1050 wall
extra characte )
However, this
having to deal with word marks,

ctions than either the
or IBM 1401.

M's 1401s single channel is a
ource of many of their inter-
lock problems.

4, Channelization

UNIVAC 1050111 - 3 Input-.
Output channels standa

5 Channels - option
extra cost

2. Honeywell supplies fixed chan-
nels which can by program
direction be associated with
any one of the I/O trunks. The
trunks are fixed to the periph-
eral devices. In this manner

into Input- they are able to connect several
: . There may subsystems to their basic three
mum of 8 trunks channels. There are situations

where this can be an advantage
such as the periodic use of the
punch for error cards. How-
ever, only one subsystem may
operate through a channel at a
time so the time of subsystems
that share the same channel can
not be overlapped.




D. 4)

(continued)

To attain maximum utilization
of the simultaneity in the

Honeywell 200, with program
assigned channel and tru
relationships, will be a 51g f

cant programming pr
There is no evidence o
software to help th rograrnrner
with channel rna.mjpulat"f n. Most

fixed channel to periph-
€ ssignments reduces
pogramming problems and
greatly improves the amount of
imultaneity in the system.

5. Simultaneity

form three to six*(d
on the number of.¢hz

IBM 1401 - Computation is
basically interlocked when

10

The UNIVAC 1050 System ac-
tually provides more possibil-
ities for simultaneity than the
Honeywell 200 System.

In the Model IV Processor, the
percentage of time available

for computations during simul-
taneous operations will be
greater than with the Honeywell
200. (This is particularly true
in the case of the card readers.)

To gain the maximum benefit of
simultaneity, a system should
have automatic interrupt and

the software to deal with inter-
rupts as they occur. The inter-
rupt system informs the central
processor of the precise moment
when an additional function can



5) be processed by the peripheral
device. This eliminates any

(continued) time that might be lost by a
misplaced '"test' instruction. &,

any I/O operation takes The software is needed to que z%&ﬁ

place. Optional extra cost I/O requests and to providéd

features such as processing error detection and correctl
overlap are available to Honeywell and IBM havg
mitigate, not eliminate announced automatic j

these interlocks. but they have not def
operational characte

eir single channel
nd because of the

11s take away from the
1l processor.

‘Model IV Processor, all periph-

,ﬁ'erals may run simultaneous-

~ ly, except the FASTRAND unit,
UNISERVO IIIA and UNISERVO
IVC. These units may not run
with each other but any one of
them can run with all other periph-
eral subsystems. (See simul-
taneity charts in the UNIVAC
1050 Technical Abstract.)

6. The Honeywell 200 is restricted
to three (standard) or four
(optional) simultaneous periph-
eral operations because of
their channel limitations. The
UNIVAC 1050 with 8 channels
is much more flexible and is
capable of more simultaneous
operations. The limit of simul-
taneity in the UNIVAC 1050 is

11



D. B5) determined by the ability of the
central processor to sustain
(continued) the transfer rates of thg,periph-
eral devices. In some ca§
we are also limited §
particular type of peﬂ
utilizes a large
transfer time i
period. Ho
UNIVAC 105
: reader,
UNISERVO
SERVO VIC
munications all
imultaneously with
E. Features UNIVAC 1050 system has
wer price on multiply and
1. Multiply and Divide - . divide option.
Hardware
Optional, extra cost onith
three systems
2. Compare Instru In general, the UNIVAC 1050

12

and H-200 are equivalent in
this area.

IBM 1401 option is in truth a
requirement for data processing.

hipulation
VAC 1050 - Standard
oneywell 200 - Standard

IBM 1401 - Not available

A useful feature when associ-
ated with Binary Image reading
and punching (see C.5.).



(continued)

. Automatic Program Interrupt
UNIVAC 1050 - Standard

Honeywell 200 - Optional at
extra cost

IBM 1401 - Optional at extra
cost

One of the most important fea-
tures in modern computers!
Without it - communicatipn
handling and concurre
grams are almost im,
and certainly imprag

ntain rated speed, a
der must be given
every 65 milliseconds.

an order is given before
the proper time the comput-
er will stall (wait) until the
present I/O is completed.

c) If an order is given too late,
then the I/O equipment must
wait until another card cycle
starts to begin this order.

d) How does the programmer
get around this problem?
He uses tests like those
used in the Solid-State. They
take useful time, useful mem-
ory, and are hard to place
properly.

Without automatic interrupt,

concurrent peripheral programs

are impractical.

13



E.

14

4)

(continued)

In the UNIVAC 1050 system our
interrupt system allows the user
to gain maximum throughput.
After an I/O command is, given,
the interrupt occurs to in

when more action need-be t
with respect to the per
involved.

aximum through-
urrency. At pres-
: that Honeywell

errupt logic of this type is
not really necessary on a single
channel system like the IBM
1401. But on a computer of

the power of the UNIVAC 1050
or Honeywell-200, it is neces-
sary if the customer is to
attain the full benefit of the
hardware features. Automatic
interrupt and its associated
software must be designed and
planned for the system from

its inception. This is not
logically an add-on feature.

The information presently
available on Honeywell's auto-
matic interrupt is too sketchy
to allow any analysis. However,
the automatic interrupt feature
without a comprehensive soft-
ware package will not be a suf-
ficient answer to the problems
of peripheral simultaneity. The
Honeywell LIBERATOR concept
does not offer this peripheral



E. 4)

(continued)

simultaneity to the "liberated
customers''.

5. Editing Instructions
UNIVAC 1050 - Standard

Honeywell 200 - Optional at
extra cost

IBM 1401 - Optional at extra
cost

The UNIVAC 1050 editing ¢
mands appear to be mo h

at less cost t
we say more.

II. PERIPHERAL EQUIPMENT
A. Card Reader

UNIVAC 1050
800/900 cpm and 600 cpm

Honeywell 200
800 cpm

IBM 1401
800 cpm

"1050 card reader

slower speed card reader
fered to balance with
tomer's requirements and

_provide economy.

Standard features for the
UNIVAC 1050 that are options
on competitive subsystems --
again, more performance and
less cost.

00 cpm if 72 columns

B. Card Punch

UNIVAC 105
cpm

The UNIVAC 1050 card punch is
faster. Software and automatic
interrupt allow the customer to
attain maximum utilization.

The slower speed provides
opportunity for economy and
balance with customer's data
processing need.

15



C. Printer

UNIVAC 1050

600/750 lpm and 700/922 lpm

63 Printable Characters

128 Print Position Line

Print Buffer Optional, re-
quired with all but 600/750
lpm Printer or 600 cpm
Card Reader

Honeywell 200
900 lpm and 1260 lpm
56 Printable Characters
100 Print Positions Standard
132 Print Positions Optional,
extra cost
Print Buffer Standard

IBM 1401
600 lpm and 1285 lpm
48 Printable Characters
100 Print Position Line

132 Print Positions Optional ik 5

Print Buffer Optional, extra.
cost

The -
“cmntrol of the faster printer
w111 be difficult.

The printer will attain 922 lpm

r (750 lpm) when printing the
full range of alphabetics and
numerics. Extensive use of
special characters can cauSe
slower speeds.

Honeywell's faster priﬁter costs
much more. If ;’;ecessary, two
printers can be attached to
UNIVAC 1050 to yleld a com-

bined rate: Qf 1844 lpm.

La.rger standard print line and
arge:\:’ ra,nge of printable char-

is so interlocked that

; :UNIVAC software and interrupt

system make attainment of rated
speeds much easier,

D. Punched Paper Tape Rea‘n‘d‘er‘ i

UNIVAC 1050
1000 cps and 400"cps -
5,6,7, & 8 channel tape

Honeywell 200 ‘
500 cps
5,6,7, & 8 channel tape

IBM 14011
500.(‘:ps‘ ‘
5,6, 7, & 8 channel tape

The UNIVAC 1050 provides a
much faster rate.

UNIVAC 1050 software, and
automatic interrupt logic offer
significant advantages.

E. ‘ F’aper Tape Punch
"UNIVAC 1050

110 cps
5,6, 7 & 8 channel tape

16

The UNIVAC 1050 is equal to
the H-200 in this area.

The 1401 speed is greater; how-
ever, this should not be a
major consideration.



E. (continued)
Honeywell 200
110 cps
5, 6,7, & 8 channel tape
IBM 1401
150 cps
5,6,7, & 8 channel tape

F. Magnetic Tape Units

1/2" width
100-133 KC
22.5-62.5-90KC
8.5-24-34 KC

UNIVAC 1050

UNISERVO IIIA
UNISERVO IVC
UNISERVO VIC

Honeywell 200 1/2" width
7.2 - 20 KC
16 44, 4KC (IBM compati-

ble)

24
30

66. TKC
83.3KC

3. 4" width
(Compatible with
other Honeywell
computers)

32KC
64K C
88. 8KC

IBM 1401
72911
7291V
729V
729VI
Hypertape

UNIVAC has the highest t
rate and packing densif

gain, the availability of auto-

mnatic interrupt and solid soft-

gain maximum utilization of the
tape units.

The higher density tapes on the
1401 are only used to attain
compatibility in satellite situa-
tions. The 1401 central proces-
sor is too slow to fully utilize
the higher speeds.

G. Random.A torage

- FASTRAND
characters/unit
8 units/channel

We do not presently have a
small modular mass storage
unit. Therefore in this area
we will be fighting lower
priced competition.

Our advantage is that when
large volume is needed, our

17



G 2. cost/unit storage ratio is much
cheaper than competition.
(continued)
3. Check to see if the full néeds of
Honeywell 200 Disc File (Bryant) the customer are being covered
4-100 million/character - consider customer growth
capacity when several units of competi-
Drum File 2 - 21 million, tive modular memory are re-
character capacity quired - additional costs may
make the FASTRAND unit a
IBM 1401 - 1405 Ramac - 20 better bargain,
million characters . Ay iy,
4, Consider other'uses for excess
1311 Disc Unit - 10 million storage, ifany, such as substi-
characters tuter.s"‘for tape units, the possi-
bility of instruction storage on
the EASTRAND unit, etc.
H. Communications UNIVAC has more commercial

UNIVAC 1050 - Standard
Communications Subsyste
up to 32 Simplex lines -
accepts all facilities pro-
vided by common carriers.

- low speed (up to 30("):";bps)
- medium speed (up to 1600 bps)
- high speed (2000-4800 bps)

Honeywell 200 = Sifigle Channel
Communications control
(up to 5, l’ﬁb‘\&“cha.racter/sec. )
- multi-channel communica-
tion control (up to 300
characters/sec. in a single
channel)

‘ — IBM 1009 Data
ansmission Unit.

‘& Transmits at 150 character/
~ sec.

18

“‘experience in this area than any
~other competitor.

Both UNIVAC 1050 hardware
features - automatic interrupt
by channel - and the software
are designed to implement
processing of real-time com-
munications oriented data
processing.

Automatic buffering with auto-
matic buffer swap, coupled with
parity checking, end of message
detection anhd many other ad-
vanced features make the
UNIVAC 1050 system an out-
standing system for communi-
cations processing.

Honeywell is new to this field -
where and what software do they
provide ?

IBM 1401 is too limited and too
costly.



(continued)

The ability to handle communi-
cation data is determined by
internal processor speed and
memory size - the UNIVAC
10501V has more speed and
memory and therefore more.
potential,

I.

On-Line Satellite Computer
UNIVAC 1050

UNIVAC 1004 Card Processor
Honeywell 200 - None

IBM 1401 - None

The UNIVAC 1004 On

UNIVAC 1004 on-line pro-
the user with a second set
card and printer peripherals
that can be of tremendous bene-
fit - particularly for users with
end-of-month processing peaks.

The computing capability of the
UNIVAC 1004 can be used to
relieve the UNIVAC 1050 of
much of the work involved in
data formating, input balancing
and validation, and print editing.
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