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ABSTRACT: The decision by our customersto purchase computer solutions has changed from
accepting a lead-time of up to a year to a time frame much shorter in duration. We have recog-
nized this reguirement and have re-engineered our Operations Division to reduce our or-
der-to-delivery time to meet the delivery dates our customers expect and deserve. This paper will
familiarize you with the new process we refer to asthe 16 Week Vision. It will cover issues such
as parts procurement, module/chassis assembly and test, and final integration test of the system.

I ntroduction

The Operations Mission is stated as follows:
“The Operations Division will build products
that meet customer expectations for quality,
cost and delivery.”

The achievement of this mission ultimately has no clearly
defined beginning or end. It is a continuous process of change
to meet dynamic customer requirements. As a part of this
continuous improvement process, the time required to go from
initial forecast to final configuration became a major focus.

The Operations Division began a systematic examination of
work processes that covered forecasting, purchasing, inventory
management, assembly, test and final configuration/shipping.
This examination was done within a clearly defined timeline
and required input from all levelsof Cray employees. Thefocus
of the examination was process problem identification and reso-
[ution. Thisexamination caused usto ask why we do thingsthis
way - isthere another way to accomplish thistask and will it add
value? Asaresult, solutionsto problems, alternative processes
and the 16 Week Vision were devel oped.

Past 36 Week Reality

In the past, the forecast was for systems only, with very little
information about other parts that made up the final configura-
tion (i.e. disk drives, etc.). The forecast was issued quarterly
and the numerous modifications to the forecast, between issu-
ances, came at inconsistent time frames, from a variety of
sources and through avariety of channels. Trand ating the fore-
cast into the build schedule took from six to eight weeks. Parts
were ordered to arrive 36 weeks prior to the shipment that
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generated the demand. Production was scheduled to begin 18
weeks prior to shipment, and the machine would be configured
to the best guess as soon asinitial testing of the componentswas
complete. Thefinal configuration often would arrive one week
prior to the ship date and changes would be made.

Opportunitieswithin the Past 36 Week Reality

Although this process was successful for many years and
would have been viable for many more, certain results of this
process were unacceptable to Cray. The lack of detail in the
forecast and the inconsistent methods used to communicate
demand resulted in frequent schedule changes and conflicting
schedules. Communications to purchasing and the manufac-
turing floor, when the schedule changed, took too long. These
factors contributed to long build cycles and excessive amounts
of piece partsinventory (grester than eight weeks). Test cycles
were long and a lot of rework resulted from incomplete and
dlow communication of information. The net result, to compen-
sate for the problems within the process, was a 36-week Opera-
tions inventory cycle and a 52-week CRI inventory cycle.

16 Week Vision

As asolution to the problems identified with the old way of
doing things, the 16 Week Vision was devel oped by Cray Oper-
ations Management. Under the 16 Week Vision the forecast is
reissued every two weeks and includes sub-assemblies and
peripherals. The forecast is trandated into a production
schedule within seven days. Piece partsare ordered to arrive 16
weeks prior to shipment of the system. Sub-Assembly produc-
tion (Modules, Chassis, etc.) is scheduled to start 12 weeks prior
to shipment. Sub-Assembly testing is completed and parts are
stocked in the integration crib four weeks prior to shipment.
Also four weeks prior to shipment, the subassemblies are pulled
from the crib and the system is put into its final configuration.
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16 Week Vision Benefits

The benefits of changing the process to the 16 Week Vision
are:

» A forecast that provides more detailed information on a
more frequent basis

e Better control over demand placed on Operations by
sources other than the marketing forecast

Thisis accomplished through aclearly defined channel for
communication of this demand that insures it is put into
the schedule.

* More timely and accurate schedule information to pur-
chasing and the production floor

» Ultimately a more stable schedule
e Reduced cycletime

* Lessinventory required

*  Reduced rework

Forecasting Specifics

Marketing will supply a 52-week rolling forecast, biweekly,
to the Operations Division, for systems and upgrades at the
major component level. Thefinal 16 weeks of the forecast will
befrozen. At the point that the forecasted equipment enters the
frozen window (week 16), and prior to operations committing
to build the equipment, the equipment will be confirmed to the
contract lineitem level. At week 12 when the forecasted equip-
ment enters the assembly stage, the delivery date of the equip-
ment will be confirmed.

A checklist was developed toinsure all therequired informa-
tionisavailable and in place prior to pulling sub-assemblies out
of the integration crib for final configuration. Operations and
Marketing will review, on a scheduled basis, the forecasted
versus actual shipments and associated inventory levels. As
variances occur, Cray management will determine and imple-
ment the appropriate adjustmentsin the build schedule to main-
tain an effective inventory and meet the requirements of our
customers.

Planning and Procurement Specifics

The forecast is loaded into the Business Planning Module.
This tool allows planning to simulate the production schedule
and identify/resolve capacity issues prior to the schedule being
released to thefloor. The scheduleisthen loaded into the Mate-
rial Requirements Planning System. Action notices are issued
from the system to tell Procurement to order parts. Thisprocess
is completed within one week to insure prompt communication
to suppliers. Purchasing parameters are aligned with a four
week piece part inventory. Parts are scheduled to arrive no
greater than four weeks prior to the assembly start date.

Individual work center schedules were developed and are
available to supervisors for on the floor implementation and
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follow-up. Resource planning tools were refined and are used
to insure the appropriate resources are available to complete the
scheduled production within customer requirements.

Build and Test Specifics

Subassemblies (modules, chassis, etc.) are released to the
production floor 12 weeks prior to the date they are scheduled
to ship. Lead-timesand operations on the subassembly routings
are structured in the Materia Requirements Planning System
such that they will be completed within eight weeks. As a
genera rule, the assembly processis scheduled to be completed
within four weeks.

At this point the subassemblies are ready to undergo a
rigorous series of tests. These tests are scheduled to be
completed within four weeks. Upon completion of thetests, the
subassemblies are placed in alogical inventory called the inte-
gration crib. This inventory is monitored by Operations and
Marketing to insure it contains the appropriate quantities and
mix to meet customer requirements. It is from this crib that
subassemblies will be pulled to assemble the system in itsfinal
configuration.

Final Configuration

Four weeks prior to the scheduled ship date for a system, the
subassemblies are pulled and assembled into the final system
configuration. At this time, all documentation and detail
required to configure and ship the system to customer specifica
tionswill be available. Thiswill include:

»  Signed contract by both parties
*  Export license (if required)

o Letter of credit (if required)

»  Softwarelicense

»  Fina configuration including diagram of module locations
and cable/channel connections.

»  Color definition (if required)

e Confirmed site readiness by local site planner
»  Confirmed date to start installation

e Satisfaction of third party hardware issues

e Specifications of factory trial requirement

When the system is configured it is run through the final
seriesof tests. Thesetestsareintensiveand insurethereliability
of the system and its components in the final configuration.
Upon compl etion, the system is disassembled and packaged for
shipment. This activity begins three to five days prior to the
scheduled ship date.

Summary - Results/Further mprovement Plans

Implementation of the 16 Week Vision has improved the
utilization of Cray’s Operations Resources with the goal of



meeting 100% of our customersrequirements. Cray inventories
were reduced $112,000,000 in 1994. This represented a
substantial cash flow improvement and carrying cost savings of
$6,000,000 to $7,000,000, to invest in further improving our
business.

As stated earlier, this is a continuous process of change to
meet dynamic customer requirements. While all areas have not
yet fully implemented the new processes, we are on target to
complete implementation by mid-year.
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Planned improvements to close out 1995 are:
Further reduce the cycle time to 12 weeks.
Reduce inventory an additional $30M.
Improve forecasting process.

Reduce lead time with suppliers.

Improve the quality of our products.

Previous Manufacturing Medel

16 Week Manufacturing Vision

Sales & Marketing provided a one-year machine forecast.

* Chippawabulltmachinesto the configuration specifiedinthe
forecast.
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This Model Doesnt Work Anymore

“ooothe ballmark of the truly successful company is a

willingness to abandon what has long been suecessful.

A truly great company willingly abandors practices that
have long worked well, in the bope and expectation of coming

up with something better.™
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« W no longer have anything like one year viaibility,

+ We can't easily tell If we sre bullding 100 many or 100 few
componems.

+ Wecan'trespondtothe numerocusconfiguration changesthat
are today s reality.

+ We can'tload-level the factory.

+ We end up with too much inventeory.
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+ The bottom line ie that manufacturing costs (and therefore
proeduct costs) are just too high.
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The New Manufacturing Model

* Delays final configuration to the last ‘minute’.
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* Delays starting build until 12 weeko before expected delivery.
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Delivery Checklist

Signed contract by both parties w/o contingencies
Export license (if required)

Letter of credit (If required)

Software license

Final configurationincludingdiagramofmodul elocationsand
cablefchannel connection

Color definition (if required)

Confirmed site readiness by local oite planner
Confirmed date to start ingtallation

. Satlafaction of third party hardware issues

10. Specification of factory trial requirement (if required)
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Summary - Overall Benefits

* Greatly reduced parts inventory and ocrap
* Greater flexibility in meeting final configurations
* Graater ability to load4evel the factory

* Fewer customer '"PM’: i.e deliveries willbe much more
predictable
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= improve margins
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