Enrol | ment Managenent, Managi ng the Al pha AXP Program

1 Abstract

Digital's multiyear Al pha AXP program has involved nmore than two t housand
engi neers across many di sciplines. Innovative managenent styles and
techni ques were required to deliver this high-quality programon an
aggressi ve schedul e. The Al pha AXP Program Office used a four-point

nmet hodol ogy for managenent: (1) establish an appropriately |arge shared
vision; (2) delegate conpletely and elicit specific commtnments; (3)

i nspect rigorously, providing supportive feedback; (4) acknow edge every
advance, learning as the program progresses. W consciously used each
project event to propel progress and gain nonentum Digital delivered the
Al pha AXP program on schedule with industry-I|eadership capabilities.

2 Introduction

The programto devel op the Al pha AXP systens has been the largest in
Digital's history and one of the largest in the conputer industry. During
the course of the program the Al pha AXP Program Office devel oped a node
that provided the tools necessary to nanage the program At tines, this
paper may seemto inply that the programteam devel oped the tools and

then used themin a pure form In practice, the team devel oped these
approaches based on many years of experience and on the managenent theories
of experts; we also | earned and applied these | essons as we nanaged the
program

Al t hough the positive effects of tinely delivery and high quality are
particularly noticeable results of such a |arge program Digital has al so
used the tools to good effect on smaller projects. Mreover, teans within
the Al pha AXP Program used the tools recursively, project by project. The
author's experience is that this managenment nodel is applicable to projects
of nearly any size.

The discussion that follows briefly defines the scope of the program and
expl ai ns why traditional methods were inappropriate for managi ng the
devel opnent of such a conplex product set in a short tinme period. The
Enrol | ment Managenent Mbdel and the concept of cusps-a key el enment of the
nodel -are then defined and clarified through discussion of the nodel's
evol ution during the Al pha AXP Program

Si ze of the ALPHA AXP Program
Digital's Al pha AXP program enconpassed the design of a world-Ieadership

nm croprocessor chip, a new 64-bit systemarchitecture, multiple hardware
systenms (from personal conputers to nmainfranes), nultiple operating



systenms, and hundreds of software products |ayered on these systens.
The devel opnent of the first-generation products extended over severa
years and involved nore than two thousand hardware, software, and systens
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engi neers at its peak. Digital managed the overall devel opment program from
a Program Office staffed by eight professionals.

Across Digital worldw de, the Al pha AXP program devel opment spanned nore
than 22 software engi neering groups and 10 hardware engi neering groups. The
har dware effort included the sem conductor design group and groups for each
of the hardware systens platfornms. The software efforts enconpassed four
operating systenms groups, and groups designing mgration tools, network
systens, conpilers, databases, integration frameworks, and applications.
Some groups peaked at nore than 150 devel opnent engi neers plus supporting
staff. Many also contracted with suppliers both within and outside Digital

| nappropriate Organi zati onal Approaches

| mpl ementing such a broad, conplex program presented not only technol ogi ca
chal | enges but a managenent challenge as well. The Program O fice
therefore considered and rejected a nunber of traditional organizationa
approaches. [ 1]

In the classic organizational nodel, a hierarchical, or line, organization
is formed, containing all the primary inplenmenters. The problemwith

this approach to large prograns is that it takes too long to formthe
organi zation. Staffing the teans and establishing operational procedures
take | onger than the market w ndow and avail abl e technol ogy allow. The
result is grand visions and projects delivered years behind schedul e.
Further, "tenporary" organi zati ons nmust be folded back into the mainstream
at the end of the program The managenent goal of the Al pha AXP Program
was to keep expertise concentrated to achi eve synergy across many projects
within a particular discipline.[2]

An alternative approach is to formsnmall entrepreneurial teans and

chall enge themto work | ong hours to achieve the goals. This works wel

in small projects suitable for "skunk works." The origi nal design work was
conducted in this fashion. However, when this approach is applied to |arge
programs, the result is that team nenbers burn out wi thout achieving the
aggressi ve schedul es demanded. Managenent then becones frustrated and tries
again with different teans, but the results are no better

The Program Office established the Al pha AXP program as an integration of
project teans that would remain within the existing |line organizations.
Thus, for exanple, each hardware and software project resided within

its functional group (sem conductors, servers, OpenVMS, UN X, conpilers,
dat abase, CPU devel opnment, networks, etc.). The Program Office integrated
the work of the individual project teans, which provided the additiona
advant age of programresilience in the face of functional group
reorgani zati ons.
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3 The Enroll ment Managenent Mode

The Enrol | nent Managenment Model (Figure 1) for the Al pha AXP program
conprises four stages.

o Vision-Enroll ment

o Conmi t nent - Del egati on

o Inspection-Support

o Acknow edgnent - Lear ni ng

The nmodel in this formwas devel oped by the author. Sone el enents are
derived from managenment seminars and from consultants' recommendations. The
particular fornms used for vision, conmtnent, and acknow edgnment emnerged
during the Al pha AXP program The inspection-support stage was devel oped by
the author during nmany years of project managenent and reviews.

Two concepts are key to inplenenting this nodel for |arge prograns.

First, the Program O fice, which has al ready been nentioned, provides

t he necessary cohesion, program vision, and inspection structures,

while allowing the skills and resources to remain within their natura
organi zati ons. Moreover, the office | ends consistency across the program
and encourages each contributing group to hold to its comitnments. The
smal | Al pha AXP Program Office, made up of a diverse group of product and
operations managers, had no formal authority (not even budget authority);
so it exerted influence only through rigorous enroll nent and del egati on
outlined by the managenent nodel .

The second key concept is the project "cusp," which is a critical event
that propels change. Cusps are further defined in the sections |nspection-
Support and Using Project Cusps bel ow.

Vi si on- Enr ol | ment

The Program Office uses vision to enroll the related groups in the goals

of the program For exanple, the vision can be the top-Ilevel business

goal s and customer needs. For subordinate projects, the vision can be the
objectives of the larger project. In all cases, the enrollnment happens only
when the goals are set in the context of the audience (the project team.
In particular, the Program Ofice is nost effective when it expresses the
program s vision in the ternms and | anguage of the group being enrolled. The
vision has to be | arge enough to enconpass all the required comm tnments and
the ultimate results.

Commi t ment - Del egati on



As the manager of a project devel ops plans, he or she del egates the tasks
to sub-groups and solicits specific commitments to content and schedul e. [ 3]
Since these comritnents are nade within the context of the |arger vision,

t he subordi nate conmitnments beconme quite strong for sub-project nenbers.

A key elenment of the delegation process is the explicit specification of
the results such that they are neasurable and identified with an individua
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owner. The owner is a single individual enpowered by the committing group
and held accountable for the deliverable.[4] An inportant point here is
that the term "owner" does not necessarily refer to the person who actually
does the work. The owner is responsible and therefore accountable for
getting the work done on tinme. In our particular program the Program
Ofice had to clarify and reinforce this distinction carefully as part

of the enroll ment stage.

I nspecti on- Support

The project manager trusts in the commtnents made and continually inspects
the project to ensure delivery on schedule. This inspection strictly takes
the form of supportive feedback, thereby encouragi ng people to disclose

ri sks before they beconme probl ens. Whenever the projected results are at
risk of falling short of the commitment, the project manager declares a
project "cusp."

The term "cusp" is adapted here from deick to describe the potentia
turning points, or critical events, in a project.[5] (Oher ternms in
conventional parlance include "gotchas," setbacks, crises, turning

poi nts, project breakdowns, and "calls to action." The nanagers used these
ternms during the program For our purposes, we adopt the termcusp as an
enotionally neutral term It is inportant that at any point in the project
the termused be one that gives an opening for the possibility of naking

a difference and for noving the project forward.) At the point of a cusp,
everyone is ready to enbrace change because it furthers the overall program
obj ecti ves.

The managenent team col |l aborated to take advantage of cusps to prope
project momentum toward the established goal. Exanples of cusps in the

Al pha AXP program are presented throughout this paper to denonstrate their
integral value in the application of the Enroll nment Managenent Model and
the role they played in the creation of the nodel itself.

Acknow edgnent - Lear ni ng

At each step of the project, the Program Office acknow edges progress both
personal |y and publicly. For each event, the managenent team repeatedly
asks what was | earned and how nanagers and the team can do even better

next tinme. Teans are frequently coached to inprove their nethods for better
results.

Usi ng the Mode
In principle, the Program Office used the Enrol |l nent Managenment Model in

each conponent project. O course in practice, not all groups used this
nmet hodol ogy. Early in the program only a few groups signed up. As the



Al pha AXP Program Offi ce began organi zing the overall program we started
formalizing the nethodol ogy. As noted above, we |earned extensively as
events progressed. We found few useful manual s applicable to running such
a large programeffectively. Instead, the Program O fice devel oped nmany
of the tools "on the job," learning as the project unfolded.[6] This
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paper exaggerates a pure nodel rather than presenting its increnental
devel opnent. To bal ance the picture, we show sone of the pitfalls and side
pat hs.

Most project nmanagers foll owed the Enroll ment Managenment Model either by
i nstinct (experience) or by exanple. In several instances, they formally
reached outside for training in running projects of this conplexity.
Dependi ng on the size of the project or sub-project, managers used the
nodel with varying degrees of rigor. For exanple, the |arger projects
and the program overall used formal inspection neetings and revi ews.
Subordi nate projects were free to use formal or informal inspection
processes. The programteam inspected each group's inspection processes
to ensure that there woul d not be any unfortunate managenent surprises.

Usi ng Project Cusps

As described earlier, cusps are critical project events, or crises.
Conventional project managenent concentrates on rigorous planning to
avoi d such crises. The Program Office took the opposite approach: W
strove to understand the critical events and mi | estones and used these

cusps to increase project nonentum as Figure 2 illustrates. As the project
approached each cusp, the Program O fice dealt with the event pronptly to
ensure that the project continued to nove toward the overarching goal. In

ot her words, the managers did not develop a plan just to follow the plan

I nstead, they devel oped a plan to understand the overall project flow and
used the m | estones and other events as opportunities to adjust the project
velocity to keep noving toward the goal.[7] In many cases, we generated a
cusp to propel the necessary change (for exanple, by creating a schedul e
crisis). In other cases, we took advantage of a cusp to nmake a necessary
change.
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As the managenent team becane confortable with using project cusps
constructively, the Program Ofice actively solicited nore of them These
i ncreased the velocity and resulting nomentum of the program thereby
achieving a "slingshot" effect. The Program Office used each cusp to
acknow edge progress. As the team acknow edged nore and nore progress,

the program s nonentum noved fromvery |ow to break-even, and finally into
hi gh gear.

4 Vision-Enroll nent Stage: Magnitude of the Program s Vision

The vision for a program or project beconmes the ultimte goal or

del i verable. Thus, the Al pha AXP Program Manager's first task was to
establish a vision shared by all groups that would contribute to the
program This vision had to be |arge enough to enconpass all the work.

Al pha AXP Systens as Fifth-generation Conputing

The Al pha AXP fanmily is at the confluence of five major trends in
conmput i ng.

1. Nineteen ninety-two is the first year in which it is feasible to achieve
64-bit conputing on a single mcroprocessor

2. Nineteen ninety-two is the first year in which mcroprocessors have
achi eved over 100 MPS (mllion instructions per second) of conputing.

3. It is now cost-effective to place nore than 4 gi gabytes of main nmenory
on a system hence 32-bit addressing is insufficient.

4. Networking technol ogy now allows the construction of networks with over
100- megabit throughput.

5. Cost-effective storage systens now exceed the nmany-gi gabyte range and
are approachi ng terabytes.

These conputing systenms will include | arge amounts of parallelismas
conpared with classical designs. The |levels of performance and connectivity
finally allow conputing to realize greater human productivity: nobile,
highly interactive conputing that supports group work with al gorithns

that intelligently analyze, simulate, and synthesize in support of a w de
vari ety of human endeavors. The application of this technol ogy qualifies as
the fifth generation of conputing.[8, 9]

The program vision for Al pha AXP systens, as shown in Figure 3, is to be
the first famly of systems to inplenment the technol ogy and applications
for the fifth generation of computing. This famly is fully conpatible
across all nmenbers now and will be into future generations, ensuring



that application binary progranms will run unchanged. Wth no conprom se

to future performance, the initial fanm |y nmenbers also maintain a high
degree of conpatibility with current systenms to allow easy migration for
custoners as they begin to require this technology. Delivering a famly of
high-quality systens in a tinely fashion reestablishes Digital's reputation
for technol ogy and systens | eadership
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Getting Started

The Al pha AXP program grew out of research on conputing, specifically

the technol ogy and benefits of different RI SC (reduced instruction set
computing) architectures, and from advanced devel opnent in conpiler
designs, VLS| (very large-scale integration) design, and sem conductor
fabrication. In 1988, Digital's Executive Comittee chall enged Engi neering
to devel op a systemthat would neet the custoners' needs for conpetitive
performance in all of Digital's conputing environnments. Engineering forned
a cross-disciplinary task force that devel oped the requisite systens
architecture and desi gns and produced the above vision and hence the Al pha
AXP program Digital's Executive Commttee approved the Al pha AXP program
in Cctober 1989.[10]

First Cusp: Executive Challenge to Accel erate Schedul e

By the end of 1989, Digital had conpleted the advanced devel opnents and
signed off on the architecture and primary design docunents. |In a ngjor
review duri ng January 1990, upper nmanhagenent chall enged the programto

i mprove the schedules to capture the market w ndow for this new technol ogy.
The project nmanagers understood the rationale for this demand but could see
no way to neet the aggressive schedule. The result was a | oss of rapport

bet ween managenent and the technical staff, with coments such as "Don't
talk to ne about crazy schedul es" and "This is just going to be a | ot of
hard work."

The Program Office viewed this cusp as an opportunity rather than the
crisis that it appeared to be. The office enrolled key project managers

in the overall vision, i.e., in the business value of a tinmely execution
For some projects, it was sufficient to focus on the classic "tinme-to-

mar ket . " However, for many, the ship date proved an insufficient notivator
Therefore the Program O fice framed the vision differently, as foll ows.

A program becones profitable when it reaches break-even (i.e., cumulative
revenues neet and then exceed cunul ati ve expenses).

The tinme taken to achieve this point is known as the "tine-to-profit."[11]
The Program Office estimted that the program s schedul e woul d affect
Digital's revenue at the rate of $1 million per hour. That is, for each
hour that the project could inprove (lower) the tinme-to-profit, Digita
woul d achi eve an additional $1 mllion of revenue. The Program Office

poi nted out to the project managers that this revenue could translate

to approxi mately $0.01 on the stock price for each hour of schedul e

i mprovenent. Wth this concrete business netric in mnd, the key project
managers were willing to consider new ways to tackle the progranm s
chal | enge.

Once the Al pha AXP program was approved, the Program O fice began hol di ng



Al pha AXP quarterly review neetings. At these foruns, groups reported

pl ans and progress to a wi de, cross-disciplinary audience. Initially, the
audi ence was conposed of engineering, manufacturing, and service groups.

As the program gai ned nonmentum ot her disciplines such as narketing and

sal es joined and began to report on their own progress. These foruns hel ped
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generate belief and solidify enrollnment. They al so hel ped the Program
Ofice identify problem areas before they becane crises.

First Cusp Result

We established a programw de understandi ng of the inportance of vol une
deliveries in 1992.

5 Conmi tnent - Del egati on Stage: Del egating and Eliciting Comm tnment

Wth the key project nmanagers sharing a conmon vision, the next step was to
establish a work plan and to ensure that each group comitted to deliver on
its parts.

It had been 15 years since Digital attenpted to change simultaneously its
architecture, hardware, operating systens, conpilers, and other |ayered
products. Since the introduction of the VAX systems in the fall of 1977,
each conponent had progressed relatively independent of the devel opnent
schedul es of the others. Fewer than half a dozen project team nenbers

had participated in the VAX design. For nobst participants, the system had
al ways been in existence, and hence the devel oper of each subsystem coul d
i nvoke and depend on the existence of all the other subsystens.

The need for the sinultaneous devel opnent of nultiple hardware and
software systens conplicated the coordination task. The Program O fice
addressed this conmpl ex coordination in two di nensions: technical and

proj ect managenent. In the technical dinmension, the office formed a team
of technical |eaders fromthe core engi neering groups, known as the EJST,
shown in Figure 4. (EJST is an acronym for EVAX Joint Systens Team EVAX
was an early nanme for the Al pha AXP program An earlier forum the EVAX
Techni cal Team nerged into the EJST process over tine.) This group net
weekly to set directions for inportant cross-group technical design and
strategy issues. Since the group's charter was to resol ve probl ens and
ensure that solutions "stuck," the EJST becane a group to which others
brought technical problenms for resolution.

In the project managenent di mension, the program nmanager forned a team of
proj ect managers. Menbers of this team were enpowered by their contributing
engi neering devel opment groups to nake comritnents and to be accountabl e
for deliverables. This team was known as the ASPM ( Al pha AXP System Proj ect
Managers). G ven the magnitude of the overall task and the conplexity of
fully understanding the interdependencies, the project managers tended to
view the project as inpossibly conplex. At the programlevel, the challenge
then becanme to establish the Al pha AXP naster plan. A nmaster plan, however,
evol ved rmuch nore sl oWy than expected.
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Second Cusp: Cannot Choose the Order of the Work

Managenment's inability to provide an overall plan induced a crisis of

di sbelief. The project managers threatened to revolt (or nove to other
projects). The technical |eaders were generating ever-|arger design
docunents. The engi neeri ng devel opnment group nanagers declared that the
Program Office had a crisis on its hands: W had to establish a program

wi de work plan that showed the order in which each sub-project nust deliver
its contribution.

How does one coordinate without a plan? The Al pha AXP program rmanager kept
asking the individual groups for their plans. What do you depend on? How
long will it take? What resources do you need? What are your m | estones or
nmetrics of progress? The repeated answer was "I don't know because | don't
know what everyone else is doing and when they will be done with their
piece." At this tinme, we had already established the cross-functional ASPM
t eam of experienced project managers representing nost of the devel opnent
groups. This team was unable to devel op the conmponent plans because they

| acked a master plan.

Choosi ng the Strategy

The engi neering devel opment group managers net in a full-day nmeeting to
establish the overall paraneters of the Al pha AXP program s plan. First,
they established the business goals and exani ned the various technica
constraints. The group tested the inclusion of each conponent with the
question "Is this conponent critical to the overall business success

of the Al pha AXP progran?" This process established solid reasons for

the contents of the nmaster plan and kept the responsibility for the

i nclusi on or exclusion of a conponent with the responsi bl e devel opnent
group. The group then determ ned the organizational inplications of such
a work plan. Menmbers of the group bal anced the di nensions of business,

t echnol ogy, and organi zation to establish the priorities and work order. W
institutionalized this group into the Al pha AXP System Board of Directors
(ASBOD) .

Representing the Plan

Wth the major programpriorities and constraints established, the Al pha
AXP program manager then set off to establish the master plan. For al
groups to see their contributions, he held the master plan to a single
page. He established the content during an intense period in which he asked
contributors to describe their assunptions and tasks and to show where on
the overall plan their pieces would fall. The singl e-page format forced

t he managenent teamto keep the plan to a high-level view and all owed
contributors to see their pieces without adding the conplexity of their

own group's details. Further, in review nmeetings it was easy for everyone



in the roomto view the sane picture so that the results could be seen
debat ed, and agreed upon.
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Once the managenment team had outlined the plan, it was recommended by

the project nmanagers (ASPM and approved by the engi neering devel opnent
group managers (ASBOD). Thus team nenbers knew their goals woul d not change
wi thout clearly stated reasons. Further, others could start building their
pl ans based on a consistent set of assunptions. The resulting single page
al so becane a reference, which we called the "straw horse,"” to establish
and reinforce constancy of purpose. Figure 5 is an exanple of the Straw
Horse Plan. (W later upgraded the nanme to be the "tin horse" to connote
the increasing degree of solidity of the underlying plans and conmtnents.)

Second Cusp Result

We agreed on the overall single-page plan upon which teans could build
their own plans.

Enrol | ment and Del egation: Val ue of Each Contribution

Wth the master plan outlined (the straw horse revi ewed and approved),
the next step was to obtain the comm tnment of each contributing group

To address continuing skepticismabout the necessity of each conponent
and its schedul e, the program nanager wal ked each group through the
overall program and the econom ¢ value of its urgency. The group was then
asked to contribute to the overall system s value. A key prerequisite

to this conversation was to establish a full-tinme project manager for
each conponent group, who becane the coordination point and who was held
accountabl e for each deliverable.

Deci de What to Do before How to Do It

The Program Office found that each group went through a disbelief process
simlar to the one seen earlier for the program The program nmanager urged
each group to first focus on the "what" of their deliverable, before trying
to decide the "how. " The program manager ensured that the group grounded
its overall estimates in reality. For exanple, a software group m ght count
the nunber of nodules to port and estinmate the person-days per nodule. This
ki nd of high-level, quantifiable estinmate allowed the project manager to
make an overall estimate w thout needing to understand the order of the
speci fic tasks.

Third Cusp: Need for Project Managenent Expertise

Menbers of several of the |larger projects determ ned that they did not

have sufficient project managenent experience. Previously, this realization
woul d have resulted in replanning to nove out the target schedul e, perhaps
repeatedly. Instead, given the group's comitnment to the larger result, we
found a nuch nore aggressi ve behavior. For exanple, the OpenVMsS AXP group
publicly conmritted to their target schedule and stated, "W don't know



how to achieve this, but we comrit to finding a way." The next day they
went to a project managenent consultant for training on howto build an
aggressive, attainable schedule. This consultant conducted the sem nar many
ti mes throughout the project for various groups.[12]
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Third Cusp Result

Groups introduced education and rigor into project nmanagenent.
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6 Inspection-Support Stage: |nspection with Supportive Feedback

One of our vice presidents in the early 1980s had an aphorism You get
what you inspect, not what you expect. In other words, a comon failing

is that managers obtain soneone's prom se and expect that the results will
be what they expected. Unfortunately, despite everyone's best intentions,
ci rcunst ances and unexpected requests can easily divert the prom ser away
fromfulfilling the prom se. Thus, nmanagers learn to inspect regularly the
progress of groups on whose commtnents they depend.

The nodel, therefore, incorporates this traditional, essential project
managenment practice. Its inclusion was pronpted by another project crisis,
descri bed bel ow.

Fourth Cusp: Project Slips Mtivate Formal Operational |nspection

The Program Office knew that it was working with highly notivated teans.
On the basis of the earlier planning work, we assuned that they were al
tightly focused on the objectives of the Al pha AXP program and shared our
sense of schedul e urgency. Suddenly, we were shocked by a nenp stating that
a critical project's schedule had slipped several nonths. Since virtually
every ot her project depended upon it, this schedule slip could easily
have led to a program di saster. Instead, we used the event to institute

a regul ar operational inspection. Oten, instituting such regular reviews
is difficult and generally resisted by the reviewees. In this case, every
group coul d see the danger of continuing w thout regular inspections and
readily agreed to this new process.

The Program Office adopted the term"inspection," rather than "review "
because we have found this termto be neutral or positive. In the past,
reviews had been inposed by |ine nmanagenent and tended to encourage the
reviewees to cover up issues until it was too late to recover. In contrast,
t he program manager, operating under the Program Office nodel, had no |ine
authority and set up the nonthly operational inspections in an open and
supportive environnent. The presenters were the designated project managers
from each devel opment group. The Program Office encouraged all presenters
to bring in their risks and problens before it was too late to address them
effectively. We used the single-page format again, as shown in Figure 6.
Note that the sinple, visual history of all nilestones is at the top, so
one can readily see any repetitive slips. The enphasis is on critical path
events conpleted | ast nonth and those com ng up next nonth. At the bottom
are listed those issues that have been resol ved and i ssues bei ng opened,
with clearly indicated ownershi p and due dates.

Operational Excellence

To ensure that every project inplenmented the strategies, the Program O fice



established the principle of operational excellence across the Al pha AXP

program The office consistently recognized teans that acconplished their
results on tine and predictably. We al so used the nonthly programw de

i nspections to naintain a published record of progress. Thus, each project
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was encouraged to excel operationally and to learn fromthe experiences and
presentati ons of the others.

Fourth Cusp Result

The Program Office establish nonthly inspections using a consistent single-
page docunent to record pertinent information.
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7 Acknow edgenent - Learni ng Stage: Buil di ng Moment um

Devel oping the vision and plan resulted in a general sense of euphoria.
Shortly afterwards, the reality of the work ahead descended |ike a cloud
of despair. At this point, the primary chall enge was to start buil ding
nmomentumin the program In the Enroll nent Managenment Model, buil ding
monment um t he acknow edgnent -1 earni ng stage-is tightly intertwined with
the inspection stage; that is, events reported during inspections were
used to build nmomentum The Program Office reinforced the vision and used
nmonmentum building to minimze the tine period during which the teamfelt
despair about the work ahead.

Fifth Cusp: Despair

Since the overall program had such a form dabl e goal, many of the
contributing teanms becanme stalled with the magni tude of the task ahead

of them This manifested itself in the formof conments about the |arge
anmount of work, the resulting potential for schedule delays, and a fear of
overtime demands. This syndronme is commn in any |arge project, especially
when comitnments are nmade that involve taking large risks. The approach
the programteamtook was to start recogni zi ng each el ement of progress. As
we distributed announcenents of progress widely (using Digital's worl dw de
el ectronic mail network), we began to build nonmentum around the Al pha AXP
program O her groups picked up on this nonmentum and contributed to it

t hensel ves. This effect cascaded throughout the entire program nore groups
percei ved their tasks ahead as achi evable; rapidly each group wanted its
own progress acknow edged; and nmomentum i ncreased.

The Program Office found that the nenbers of a project appreciated and

were notivated by the sinple "thank you" represented by the public

acknow edgrment of their work. This contrasts with the conventiona
managenment wi sdomthat it is necessary to give frequent nmonetary rewards to
noti vate people. Although everyone appreciates the financial rewards, the
bi ggest motivator is the professional recognition that the contributor did
a good and necessary job!

The second benefit of the acknow edgnent was its effect in creating a sense
of nmonmentum t hroughout all the project teanms. Repeatedly, peer managers
woul d conment that the Al pha AXP team was naking significant progress. This
in turn gave us a sense of acconplishnment as well. So the programrealized
a doubl e benefit fromthe original acknow edgnent and a further slingshot
effect with recognition com ng back to the Program O fice.

Fifth Cusp Result

Program wi de, managers established the norm of frequent acknow edgnment of
pr ogr ess.



As the Al pha AXP program nade further progress, the Program Office actively
solicited third-party and custoner involvenent. This involvenent provided
good feedback on progress and had the effect of reinforcing the fact that
the program was on track to nmeet custonmer needs. In sone cases, the project
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teans altered the Al pha AXP plans to better help our custoners address
their business needs. This further contributed to the credibility and
nmonment um of the programas well as the sense of acconplishment.

Si xt h Cusp: Broken Dependenci es and Repl anni ng

Li ke any project, not every assunption and dependency proves to be correct
or totally accurate. At one point, one of the mgjor Al pha AXP hardware
systens slipped its schedule for delivery of prototypes to software. After
considering a nunber of alternatives, the operating system group proposed
an alternate plan using a different hardware system and a changed order

of events. They said in their nanagenment presentation at the tinme, "The
gquestion is not one of blane. Instead our goal is to preserve the ultimte
schedul e goal of the program specifically its volunme availability date."

Si xth Cusp Result

Program wi de, team nenbers established the principle of focusing on the
desired state of time-to-profit rather than on blam ng others for failures.

At anot her point, one group was at risk because it needed a critical skil
for a week. A (historically) conpeting hardware group responded by asking
what sort of resource, and then freely supplied the resource despite its

own very tight schedule. In the past, these groups would conpete for the

same resource without collaborating for the common good.

Sevent h Cusp: Inconplete Assunptions and the Need for the Performance Team

Less than half way through the Al pha AXP program the programteamrealized
that some projects' assunptions were inconplete. RISC systens are notorious
for requiring careful design and tuning to neet aggressive performance
goal s. Evidence froma related program at Digital suggested that some of
our system performance homework was weak. The Program Office quietly asked
the appropriate teans to assign some resources to nmeasure key conponents
and subsystens of the design. This confirned the programteanm s concerns
that the current plans were inconplete. Quickly, we pulled together a
cross-disciplinary task force to analyze the information rigorously

and to nake recomrendati ons. These anal yses resulted in changes in the
architecture, the chip design, the systenms designs, and the software. The
changes have proved to increase performance substantially.

Sevent h Cusp Result

The program established a performance teamto change the design and pl ans
as needed.

Ei ghth Cusp: Prototype Allocation Process



As manufacturing started to deliver prototypes, the Program Ofice found
that the early manufacturing build rate was | ower than planned. This was
the result of normal start-up problens. At the sanme tine, initial demand
had i ncreased substantially. Nevertheless, the project adm nistrators
continued to ship the systens to engi neering and applications groups in
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the original order. If this had continued, dependent software would have
been delivered progressively |ater because of inadequate testing cycles.
Qur inpact analysis indicated that the Al pha AXP volune availability would
slip by three nonths.

The review team highlighted this problemin an early program readi ness
review. Traditionally, Digital uses readiness reviews to establish

manuf acturing's readiness to build systens. The Al pha AXP Program Office
broadened this process and asked for a programw de readi ness review

to identify the "showstopper" risks. As a result, the Program O fice
centralized the allocation process so that we could nmaintain the prototype
allocations in real time. The result was to reestablish sufficient software
test time and nmaintain momentumwi th mnimal program i npact.

Ei ghth Cusp Result

The program teans deci ded that prototypes would be delivered based on
program priorities, not solely on existing plans.

Ni nth Cusp: Need for Quality Metrics

Each group in the Al pha AXP program adopted very high standards for the
quality of its work. The managenent team repeatedly found reinforcenment of
Phil Crosby's dictum "Quality is free."[13] Results in group after group
showed that early and continuous attention to quality resulted in held or
i mproved schedul es.

However, the programteam noticed that we were not inspecting and nmeasuring
progress in quality at the total systens |level; custoners care about only
the quality of the total result. As the projects started integrating into

a total system the Program O fice established an i ndependent group to
nmeasure overall quality levels. The classic reaction to such independently
derived quality netrics is that they are neaningl ess. |nstead, since

the program established the netrics at the nonent when everyone saw t he
need, the reaction has been to focus on the total systems quality w thout
dropping attention on the individual conmponent netrics.

Ni nth Cusp Result

The program formalized systemw de quality netrics.

8 Results and Lessons

Digital met exactly the program's overall schedule to the nonth (i.e., date
for high-volunme shipnents), despite nunmerous setbacks along the way. The

Al pha AXP systemis meeting the original performance goals, and quality
is excellent. Digital's Board of Directors has approved the full Al pha AXP



program busi ness plan and the investnents necessary to capitalize on the

Al pha AXP fam|ly's early successes. Initial reactions from custoners have
been favorable. Third parties have committed Al pha AXP support for their

products in record nunbers.
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What Wor ked Wl

The Program Office in conjunction with the Enroll ment Managenent Mbdel has
worked well. |If the managenent team had foll owed traditional approaches, we
woul d still be getting organized. Using the nodel, each group has been
able to bring its full capabilities to bear as problens have ari sen.

The project teans have accepted the introduction of nultiple |levels of

i nspection, and other prograns within Digital are copying this aspect

of the nodel. Further, the notion of using project cusps creatively has
been an effective tool to build nonentum Finally, a commn schedul e

and i nspection discipline allowed the schedule to beconme an opportunity

to reinforce a shared vision. This positive view contrasts with the
conventional interpretation of a schedule as a burden.

As a result, nost groups net very aggressive goals on schedule. Severa
groups accelerated their deliverabl es despite having the nost conpl ex
tasks. For exanple, the OpenVMs AXP system group not only net its origina
schedul e but al so accel erated nunerous deliverables into earlier base

| evel s or releases. Figure 7 shows the OpenVMS schedul e and actual dates
of availability; footnotes indicate functional accelerations. The networks
group delivered DECnet on the AXP system an entire base level early. The
dat abase systens group accelerated its schedul e by several nonths and
denonstrated products four nonths early at Digital's DECWORLD ' 92 trade
show.

Clearly one of the major |Iessons was to establish a constancy of purpose
and hold to it while continually |earning and updating the detail ed pl ans.
The singl e-page representation of the goals and master plan is a key

el enment in maintaining this constancy.

What W Would Do Differently

Looki ng back, we would have approached the programdifferently in two
areas. First, project teanms would have benefited from broader early
education on project nethodol ogy. Several projects had significant slips,
causi ng undue hardshi p on other groups. The Program O fice shoul d have

i ntroduced Ron LaFleur's project methodol ogy sooner and pervasively.
Instead, we waited until each group saw the need and then tried to

i ntroduce it. For groups such as the OpenVMS AXP system group, the

nmet hodol ogy was introduced early. However, other groups needed (and stil
need) this discipline.

Second, the office would have conducted nore pervasive project inspections.
Several groups were very late in producing schedul es and plans that the
Program Office could understand. The office was unable to obtain their
cooperation to hold detailed and frequent inspections. Eventually, the
Program Office was invited to set up and participate in appropriate



i nspections of schedule, process, etc. However, we should have insisted
on these much sooner

Digital Technical Journal Vol. 4 No. 4 Special |ssue 1992 17



Enrol | ment Managenent, Managi ng the Al pha AXP Program

9 Sunmary

The Al pha AXP programis the npst conplex programin Digital's history and
has been delivered on schedule with high quality. The Al pha AXP Program

O fice used a rigorous managenent nethodol ogy to build the programleve

t eamwor k necessary to acconplish this breakthrough. The office proved

the effectiveness of the Enrol | nent Managenent Model : vision-enroll ment,
commi t ment - del egati on, inspection-support, and acknow edgment-| earni ng.
Integral to this nodel and enpowering to the teamis to take each cusp
head-on and to use themto increase nonentum The managenment team has

been | earning as the program progressed and has identified areas needing
strengthening for future prograns.
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