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The uniQﬁe design of a CRAY-1
Computer System is a customer’s
first assurance of system
reliability; the secondisthe =«
careful execution of the design, a
process requiring the precision
and accuracy of the Cray
Research manufacturing sta
Chippewa Falls, Wisconsin.
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In a time when everything is
becoming increasingly automated,
Cray Research, Inc. is unique in
producing the world's fastest
computer by hand. Skilled technicians
are involved from start to finish in
planning, assembling, testing,

installing, and servicing CRAY-1
Computer Systems. Quality assurance
is stressed throughout.

Planning and production activities for
the manufacturing segment of Cray
Research have been impartantin
leading the company to its
numberone position in the
large-scale computer market. The
proven reliability of CRAY-1 hardware
is enviable, and this reflects positively
on the work of the people in
manufacturing.

How does
manufacturing view
itsrole?

“The goal of production is to provide
a quality product on time and to
produce a profit to support future

engineering efforts,” says Donna
Schneider, manufacturing production

manager. “Staying number one inthe g

large-scale computer business takes
significant money for research and
development work.”

At Cray Research, the ties between
marketing, finance, engineering, and
manufacturing are strong, providing
the unity necessary for a large-scale
computer company to be the bestin
its field. =
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Manufacturing A CRAY-1 Computer System

[continued from page 1)

The Place

The first CRAY-1 was assembled in
space rented from a shoe
manufacturer in Chippewa Falls,
Wisconsin. A major requirement
when looking for manufacturing
space was that the area have a floor
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Cray Research manufacturing facility, Chippewa Falls, Wisconsin.
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substantial enough to withstand the
weight of a five-ton CRAY-1 computer
mainframe.

Manufacturing is now conducted at a
Cray Research facility in the Chippewa
Falls Industrial Park. CRAY-1 computer
systems are assembled, tested and
packed for delivery in this 30,000
square foot manufacturing building.

The facility, constructed in the spring
of 1977, is being expanded for the
third time.

The People

Mare than 200 Cray Research
employees (about two-thirds of the
total CRI workforce in Chippewa Falls)
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Manufacturing at Cray Research, Inc. is truly unique. For
years, manufacturing in the computer industry has been a
labor intensive operation requiring hundreds or thousands of
assembly, test, inspection and check-out people. Buildings of
150,000 square feet to even 1,000,000 square feet were —
and are —normal.

At Cray Research it is refreshing and exciting to be the leader
in the large-scale computer industry, while operating with
less than 200 manufacturing people and about 30,000
square feet of actual production space.

The two main reasons that Cray Research has been able to
achieve these results are the unique design of the CRAY-1
Computer Systems and the high quality work of our people.
Trying to do manufacturing just like other mainframe
manufacturers would surely get us into a non-competitive

position. We must try to be unique and different to keep our
edge.

As all companies grow they tend to become impersonal,
bureaucratic, non-responsive to change. Our challenge at
Cray Research is to grow in numbers of people, facilities,
revenues, and profits— while maintaining or surpassing our

Don Whiting, director of manufacturing, Cray Research, Inc.

present levels of high quality, performance and
responsiveness to our customers. Being the biggest is not
our goal—continuing to be the best in our field IS OUR
GOAL. =

—D.EW.

important elements in maintaining
the high quality production work in
manufacturing each CRAY-1
Computer System.

Production staff work in either
mechanical assembly. module
assembly and test, or wiring.

The Product

The quality of Cray Research
manufacturing shows through with
the excellent reliability statistics
collected over 120,000 hours of use in
customer sites worldwide.

Cray Research builds the central
processing unit (CPU) for each
computer system from custom-made
components, adding peripheral
equipment produced by Cray or other
computer manufacturers.

Donna Schneider, manufacturing production manager, in wiring area. Cray Research has earned

and maintained a
reputation for never having
missed a delivery schedule.

are currently involved in the
preparation, assembly, and testing of
CRAY-1 Computer Systems or in
providing technical or administrative
p=suppaort to the manufacturing effort.
© \pproximately 80 of the people are delivery. Manufacturing people are
involved in the actual production proud of this fact. Careful training,
WOork. supervision, and inspection are

Whats amazing to outsiders is how
only 80 Cray Research employees can
produce the world’s most powerful
Computer System, with the absolute
dssurance of system reliability upon

In addition to the CPU, a typical
CRAY-1 Computer System includes
disk controllers and disk memory
units; an 1/0 Subsystem or a




Maintenance Control Unit Subsystem
with input/output devices (console,
line printer, and card reader); a power
distribution unit; a condensing unit;
and two motor generator units with
control cabinets.

The Plan

The manufacturing phases —
production planning, purchasing,
material control, production control,
quality assurance, and mainframe
assembly —all demand careful
planning and coordination.

Every system must undergo
five months of rigorous
testing before installation
at a customer’s site.

Manufacturing is geared toward
producing at the rate of
approximately one computer per
month, Cray’s plan for 1980.

Cray Research has earned and
maintained a reputation for never
having missed a delivery schedule.

Testing

Testing and inspection takes place at
every step along the way to ensure
quality control.

The inspection group tests or visually
checks every part used in production,
before, during, and after assembly.
After assembly, each machine is also
sent to checkout engineering for
system quality assurance tests.

Every system must undergo five
months of rigorous testing before
installation at a customer’s site.

g

CRAY-1 Computer Systems undergoing electronic testing.
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Mechanical Assembly

The mechanical assembly group
performs such functions as quality
assurance testing of cold bars (the
aluminum sections which hold the

- modules in a CRAY-1); refrigeration

plumbing of the compressors and
associated lines; and assembly of the
mainframe, powver supply, and cold
bars.

This allows a CRAY-1 to
operate at a cool 70°
fahrenheit, even while
performing millions of
calculations per second.

Cold bars are unique to the computer
industry and important to the
operation of a CRAY-1. Freon passing
through tubes in the cold bars
dissipates heat from the densely
packed integrated circuits. This allows
a CRAY-1 to operate at a cool 70°
fahrenheit, even while performing
millions of calculations per second.

The mechanical assembly group also
does wiring, testing, and inspection of
the peripheral equipment such as the
power distribution unit, disk controller
cabinets, interfaces and tests stands.

Mainframe (CPU) Wiring

CRAY-1 mainframes, the semicircular
structures that stand about six feet
high, are assembled from cast
aluminum chassis, module boards,
and precisely measured and
hand-soldered lengths of wire.

The mainframes are wired in thirds,
with four vertical columns of module
Doards in each third. After the wiring
of the sections is completed, the three
sections are connected, forming the
semicircular structure.

The circular design was chosen to
allow shorter wire and circuit
connections so that calculations can
be done more quickly and efficiently.

The CRAY-1 Computer System design,
the thorough testing of each system,
and the pride that the manufacturing
people take in each machine —these
are the most important factors behind
the Cray Research guarantee of
exceptional system-reliability with
every CRAY-1 Computer System
installed. w
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software release summary

This article summarizes major changes made in the
1.07 version of Cray software, released in Dece mber.
Cray software includes the Cray Operating System
(COS), the Cray Assembly Language (CAL) Assembler,
the Cray FORTRAN (CFT) Compiler, and the Data
General Station software.

cos

Provided with this release are the CFT
linkage macros. The CFT linkage
macros handle linkage between
CFT-compiled routines and
CAL-assembled routines. These
macros can be used to maintain
compatibility across the various
versions of CFT.

Also, a new format type has been
added to the DUMP control
statement, format M, which
dumps a portion of memory in mixed
hexadecimal and octal (ASCIl code).

The WAIT and NOWAIT
parameters on the DISPOSE control
statement and the WAIT parameter
on the PDD macro (when used in
conjunction with DISPOSE| have
been implemented.

The WAIT parameter on the DISPOSE
control statement allows the user to
delay job processing until a disposed
dataset has been staged to the
front-end system. The job will resume
processing immediately when the
NOWAIT parameter is specified.

On the PDD macro, WAIT is equal to
ON or OFF, depending on whether
Job processing is to be delayed or
resumed, respectively.

CFT

A symbolic debug package has
been implemented. It can be invoked
by calling the library subroutine
SYMDEBUG in a running program, or
by specifying the Z option in the CFT
control statement along with the
DEBUG control statement.

CFT now provides the utility routines
CLEARFI and CLEARFIS to prohibit
floating-point interrupts; SETFl and
SETFIS to permit floating-point
interrupts; and SENSEFI to determine
the current interrupt mode.

A set of subroutines that can read or
write IBM style 32 bit floating point
numbers is provided.

The D, E, E G and O format
specifications will now edit both real
and double-precision list items. =

THE 27™ MERSENNE PRIME
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The 27th Mersenne prime. It has 13385 digits and equals 2 -1

B5450 024303603 8031933007 0531840303 8500801581 3040210583 4328025828 2200004762 1676358502 0050001445 7645881481 Blaﬂﬁﬁds'![’
2467100834 0502225641 4387042048 182661003 1071022838 7223402881 B505445370 0464910702 BI40862088 B241285302 2594582702 5322 7
1830057381 9102319382 8035487050 5759274042 5379088510 0075042564 BBOBIAA265 2618084230 4813002310 BOI7059752 2120857082 22
8078883847 6222582700 DA757Y28494 9165877010 0700848002 8115508174 B182164656 2001414301 1886526311 0091982801 4508801870 Bsazuwlna
7637504 147 8054570480 3938178020 6764257380 2034320804 0048802120 6126319403 7101148030 21709676630 1399834045 0302088353 3160804468
0062106001 6985140455 2474512568 6812041645 5837785207 ABP4427307 1062286369 4700063147 0724210151 3728118522 3630485530 BAG0B0T007
0396563052 1284801608 3205225045 BO17856523 1000426955 8142644558 0D6I5004B2 7184567081 0707528150 BAB4B41253 5212048408 2034464045
7751074790 0684538800 0020725840 D281706101 1046365318 2403320032 7760572733 4236248756 02201093230 2088111704 2744212108 8224481870
Dosass 1620 BOSBALAE17 B2I0503628 0GB71684416 5004080184 0278427312 0031351852 8752898778 B256744735 1927640077 3185107120 7248734400
BL1992B604 4908701054 1952513730 5804018908 0191876556 2203447301 1504500146 2226103168 6186340870 4460000715 8810133228 B314059541
1669830738 0867838038 451267026 2685909184 108B1B0773 27943&054 0017065026 4300557602 2341834764 4208464830 9183072757 2320741002
2229011638 0401098601 6640268218 1005387003 2133749401 0836344 5825100201 B767811077 34109868824 0654211710 2442061150 8301878375
9416700680 BB1I308451 4301680500 BEODOAO22E 5047701445 { G14711 2412484843 2682021474 5740720575 0682141508 8467850112 1B18809203
3163072001 3627342071 7982200061 46082525312 5001337080 IBE2I4B176 2BBOB7I070 A176158208 BYIIBIL402 1416639043 1656277231 1648002975
2746726677 670670865 7857078302 3611727781 BIS1050885 8015883767 AB51080300 0434842861 B243071686 6001352550 146180113 4892150702
5307313453 6932334500 2633434280 5713862707 B49217B677 7077840042 7204183181 3460434820 2381228571 1218588618 1235173379 BI61027907
6776142355 BINI17A166 2247158200 5275805350 1232580085 1309916122 1508102449 5055052576 B757221800 3004483006 1230108754
8582774784 3757488140 6204308742 BABTITE065 4200632378 BBOG0BEILY BOAA001060 03254016855 1871980879 8709244307
8157597450 B20B254271 4006708487 6253330492 9070823626 1820805834 3177345138 2003368020 0416170113 0870087104
8029537056 9468760107 mJﬁmwuu 3248322018 1203470512 03BAISTIB1 3116708180 4800411452 5093431994 0195212376 8970700204
8427512395 5658040170 8784238 7500352270 62340364 7085052818 BBO4D41226 :
6694567744 0278401300 'ss 2505248220 02990051 @ 8537220421 1518654952 A510098224 8190860274
3563366461 3102803828 :!oa'la.lawz 7700909151 7 ﬁim"a'!wga 3354907158 5337411720 9161834118 8743445072

0497200902 0370107225
338

8408280184 7199419185 4859690 0064074112 B 5401444084 01478090680
1071570206 1250857862 0097091954 0013008500 nwn.ﬁzmoq 0378310736 1706495378
BB94746360 2630810775 1648527867 2073007687 7146338146 7507406140 1927708449
8185255157 BB77945175 3217328311 1833000302 0250130052 1340548225 2878149070 2
7614109481 0858477387 9 375419675 321000779& 7048034002 3806543050
1920650589 5448846461 6900956812 5970 9 7303380729 7445999076

3

6287296587 2085822036

1 0161611341 1855590500
B425649918 3231600415

1043682898 5890162096
24853268

266470181 5804080333 2354169405 7306730735 K 1771585753 1488577887 2 072,
6475502823 0926564581 4790388421 4..7507419& BIABTAB744 6497119721 ’:n-m??mua 2405891 8| 21897
1232173847 6501750085 6024684450 5 4440308797 1550583528 051 4812570478 5621831312
97 9412094928 9072465044 7187336009 :nzzslustn BGIEBABIGT 3105287221 ﬁJEEIBZGSB 3438705183 322 0685070608
1052379555 1942256000 9466006438 3155370512 7302196992 5433381441 4176419800 2454900271 \lnoamRE‘i 5753240586
7 nn:!s?:!a'fsm 5407544978 7434400 31 4354427768 5603901258 2190607433 1977015580 A74833 2 6214637532
5845 31451525 7746740540 6900847212 5893297572 GI267B0766 4 4742201027 5
1815220470 \59 1674468 7140964202 9707715256 9186792363 5515333128 2; 5605634956
9819681506 4167684580 0B0A706I86 7432060050 B249B28700 HAZBI47142 4886126080 L 7111948840 5
4416841531 0093153029 9057887522

40012529 2606252259 4756418678 7001065270 0970261193 64
043503301 9181681527 |27 a
108 5685142787 9

34455
922085838 1G8BB2G007
7558600955 20123016823

06385 2470761205 5507848447 79074
1902891600 77B005B085 5030999849 u:’mﬁauss
9072094

easbannnr 5
700!

9

5147370368 BYE4500514 53091 968627616 8913100462 m\!!-ﬂo‘i?: 00493204 rusuusu 8019505546 09A2024702 1931472480
2108129116 468 00| B 2000275414 7494820768 3037741093 7253467357 smbaisl'ﬁ 0B1802B660 5409768240 6408048786
0868720468 71620810834 7060466 7900270060 1556403227 013 0846305188 2878040648 6059034089
47150099008 14870681 9775204700 9311830737 7797064388 7550671746 6BG5B40299 5613916875
9516381487 107 046512519 BOBTBANS59 B51373 9986862822 oaelaulm? 5B24776241 5901206155
7670935000 1947266017 16 841328, 1 4 4670357852 B705477262
2430577801 3 0206019653 7714765502 301500! m"l ? 1101433476 5381682118

TTTTBEBI2]
BA70670941
9652170207 56
992998 QL

65392702
511440805
3586060579 2832445681
TAZB477H40 2999211058
7860096325 0
338959

6 6064069530 BEIBZDAIGH
3BB47H0B9S 7761362537
B47A118394
395 2

7BB1965990
57405

RGLEO
7332503639 g\fz?wna! 1205

0683302901
4085158105
7050027992 5

551 6835

3675141
owon?n'l’?

93
6797698179
aa51741920
0959101959
o

2EE

!7H|‘l’:510|
5601407710
2042410 1314

1 4l
BHEHADB430

95 3061714945
2691407669
165t7014

5173
m??gwafb
6038535182
062! nml EHh

1727638091 2
5560608916
5049709051
561

2157672976
93273983 36

1953200550

84 1398320:
9311575280

09 6767172012 083 57 53 0117072765
0055724929 2205719606 1106237682 7 lﬁlzﬂaﬁ 4600103231 5372764325
9807647728 HA01HIE: G25BHB6338 7515401894 42 405
5424761671 BO4 515 414 3823957942
188554424 BAS 39 maosn!m?q { 2095317370

7 'Hnm’?m 92 0 8561047770 2881128013
ai 7BI4B64 138 6702334578

0392302580 5341484383
477A714617 94
10BI524047 O

13421
5619502 3000280601
0230055781 4541690728 mm-un
BO32843098 9742744810 Hl! 2751788 02271249
4820722802 2378600321 0772424272 7355057759
om?sanom ,aono:aua? 9947125967 TAZABZG5R7
6453727139 5411127635 2
J DAg4780072 6060160434 8150085922
3776000808 17401092094 2135794067 3

511 .)'!'H‘Il!'Qﬂd 6213201515 BO94063153 1454823566

22 0021654014 3630612630 0705527882 1448015537 4
0048718114 BETEOBS2TY 6403767 1778027092 0966950417 3591636864
BDIQI\?’DBG 1303037623 9666 5292979251 0304401282 0722175000
2985177068 9390205662 3901445863 1859024443 IB16641255
4833567452 5084257580 B551B07372 2500745788 0103202780
70 6158 B70: 4570996 B

¥ i
HIIEI?.‘H...:‘
9 B660] 1

a7

@
0

0 sm..ﬁw
0868048828
8B19552076 5

3 0195156140
anueuaa;’?e
4200140860
8088549404
1924248441 4494059820
GEZIHASIOBT HIDODIBA1] O
HOBG2E 2

lt! lﬂﬂélﬂi

@m
&n
Go

=
34

74918:!0563
0 5775157802 3

LE u?n 2600100
4800585081

1606 o9
SELTT
7950013108 2 026
44228 1BO0B 1418110080 9491712207
@4 4100110411 0535202024 BI0BA4 1356 BBA1370808 32814722690 2868272761 5207181752 0526023642 9307800516
5 8879524487 1407270082 1121036088 8002874807 1548134410 5144340478 6778326300 5400612423 5564902368 BO03295118

47420 7TIB4214403 4406542001 0424751504 2477321524 7B11B45340 B107249377 5203642741 5250100420 8565838890 0034693453
0775077621! 6“5585871 57620830024 030171808 2492002736 2118214757 B458420275 7540410349 B428087327 7576348340 BAIBIDATTT
17735188425 a 77 9 7933770156 0205030387 0021865184 1835453401 1347404051 0510048515 B148182062 18B11B0B0I 0978625200
5253445173 91 usn:t 2400208322 0858401880 3505156504 8035530540 BOI17218547 1010744208 3978350000 4809320410 0308635758
9877105608 9424717738 2207730834 5407837780 5620405068 1480768606 101122887]

2 fi 51005763

4160713704 6114248641 2665826779
BOBEBGTI27 1743046763 4753497645 5069114730
1985586300 4545060618 6630066464 2649236823

125
8255037028 i'\tan’!aulﬁ

1817253605




Cray News from around the World

Century Research Corporation
(CRC), Tokyo, Japan, received a
half-million word CRAY-1 Computer
System in January.

A million word CRAY-1 Computer
System was delivered to Kirtland Air
Force Base, Albuquerque, N.M., on
February 19.

Under a prime-contract with Arnold
Engineering Development Center,
Arnold Air Force Station, Tenn., the
New York based Grumman Data
System Corporation placed an
order for a CRAY-1 model S/ 250, with
a quarter-megaword, field-
upgradable memory. Installation is
scheduled for the second quarter of
1981.

A poster of the 27th Mersenne
Prime is available through Creative
Publications, Inc., Palo Alto, Cal. This
colorful, computer-generated poster

“ists the 13,395 digits that comprise the
iargest Mersenne Prime number. Its
primeness was determined on April 8,
1979 using the Lucas-Lehmer test. The
test was programmed on a CRAY-
computer by David Slowinski and
Harry Nelson. =
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Los Alamos Scientific Laboratory

Century Research Corparatlion

A Second CRAY-1 for LASL

Los Alamos Scientific Laboratory
(LASL), site of the first CRAY-1
prototype evaluation, received its
second CRAY-1 Computer Systerm in
mid-November, 1979.

LASL is a large national laboratory
managed for the U.S. Department of
Energy by the University of California.
Each month over 2000 users process
thousands of jobs on LASL's computer
network, which now includes the
newly installed CRAY-1 Computer
Systern, the CRAY-1 installed in 1976,
four Control Data 7600s, and three
CDC 6000 series computers.

Scientists at the Los Alamos, N.M. site
are involved in nuclear studies and
energy research programs. =
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