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Abstract

Since 2003 Orlando Wyndham Group and CSIRO have worked in partnership to scope, develop and deploy
innovative decision support technologies in Orlando Wyndham's grape and wine supply network. The shared
supply network goal is to maximise the value that is realised from material and intellectual assets in the supply
network. A prime example of the partnership's results is a system for simultaneously planning the harvesting of
grapes and the intake of these grapes into wineries. Harvesting and grape intake require that the operations of
grape growers, harvester operators, grape transporters and wineries are tightly coordinated, resilient to
disruptions and can adapt to unplanned events. Assistance from computerised decision support is necessary if
coordination and adaptability is to be achieved repeatedly and reliably throughout the grape harvesting season,
and this decision support must account for the diverse set of goals and constraints that apply to each of the many
supply network participants. We begin with an overview of the motivations, principles and project work being
undertaken in the research and development partnership. We then look in detail at the harvest and intake
planning system and its adoption during 2004/2005. Through this case study we highlight the benefits attainable
by way of supply network technology innovations, explain how the technologies have helped progress towards
shared supply network goals, discuss the various cultural and technical challenges we have had to overcome, and
critically assess the impact of the harvest and intake planning system in the period since its inception.
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Introduction

From a decision-making perspective, an adaptive supply network is a network of decision-makers, each with
different goals, who collaborate and share rich information in order to arrive at decisions that mutually affect
them. “Adaptive” relates to a capacity to respond creatively to situations in fast and flexible ways.

This paper discusses the research and development efforts that have set in motion a transformation towards
adaptability in the supply network for grapes, juice and wine that surrounds Orlando Wyndham Group (OWG).
The work is being carried out as a joint Adaptive Supply Networks (ASN) venture between OWG and the
CSIRO Division of Mathematical and Information Sciences. The focus of this paper is on describing the
deliverables of the research and development effort, with reference to observations of the use of the deliverables,
“in the real world”, during the first half of 2005. A more detailed description of the motivation and principles
behind the work can be found in Dunstall et al (2004).

From OWG’s perspective, an adaptive supply network promises the following outcomes:

. Increased value extraction from the capital assets and perishable assets supply network;
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. The maintenance of competitive advantage, by continuing to lead the industry in supplier relations and
wine quality;

. Retaining corporate memory, by encoding knowledge within decision support systems.

. Profitable future growth by transforming the supply network into an entity that is maximally efficient,
effective and robust to scale.

In mid-2003 OWG formed a partnership with CSIRO. The scoping study had the specific aims of:
. mapping and analysing OWG’s supply network;

. identifying and understanding the key value drivers (where value is created) and the value eroders (where
opportunity to gain value can be lost) in this supply network; and

. developing a case for changing and improving the way in which decisions (particularly collaborative
decisions) are made and the way information is exchanged in the supply network.

The scoping phase translated the general notion of an adaptive supply network into a concept with specific
meaning in the OWG context. The scoping study report documented the outcomes that research and
development would target. These outcomes were motivated by key value-drivers for the business. The path
towards an adaptive supply network was described by way of a series of project plans that proposed innovative
and transformational technology, yet remained practical and actionable.

The Supply Network

OWG’s raw materials supply network for fresh grapes is characterised by complexity. The inter-dependencies
between wineries, carriers (i.e., grape transport companies), harvesters and growers are extremely strong. On a
financial basis this inter-dependency is attributable to contractual arrangements and also simply because of a
joint reliance on the health of the Australian wine industry.

From the perspectives of decision-making and activity-coordination, the inter-dependency is attributable to
multiple factors. Figure 1 provides a schematic illustration of the flows in the supply network, and below we list
three of the major factors that contribute to the decision-making and activity-coordination inter-dependencies.
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Figure 1: A schematic illustration of the physical flows in the supply network

First, a collaborative approach is taken to monitoring grape maturation and determining readiness for harvest.
Information and samples from vineyards are exchanged between OWG’s regional offices and grape growers.
Furthermore, when a harvest is about to occur, all of the parties have a joint responsibility to ensure that harvest
conditions (such as ambient temperature, or the presence of disease in the vineyard) are acceptable, and to play a
role in reacting to adverse conditions.

Second, ripened grapes must be harvested as close as possible to an ideal date for the vineyard concerned (the
choice of date is affected by the grape maturity level and the wine product the grapes are intended for). The
resource limitations of the stakeholders constrain the supply network’s ability to meet the demands from all
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blocks, leading to schedules being a product of many compromises, each compromise ideally resulting from
explicit and exhaustive consideration of the available options.

Third, the consequences of resource limitations are amplified due to the fact that harvested grapes must be
transported to a winery before significant berry deterioration occurs. As a rule of thumb, the acceptable time-lag
between a berry being picked, and acceptance of the berry into the processing system, is around six hours for red
grapes and two hours for white grapes. Berry deterioration leads to irreversible losses of value, as do the
imperfect in-winery decisions that can follow delays and other unexpected logistical disruptions.

In total, communicating accurate and timely information, and managing and coordinating activities in a wine
supply network, presents a range of very complex problems. The scale of the issue is highlighted through noting
the following figures relating to OWG’s raw materials supply in 2005: 156,000 tonnes of grape; 35 grape
varieties; 33 distinct areas; 520 growers; 104 unique wines; and 3123 harvest units (or “blocks” —
predetermined areas of a vineyard that are harvested as a unit). Furthermore, in 2005 there were 186 harvester
operators and 91 transport entities involved in OWG’s supply network, many of these firms also being engaged
by other wine producers. The actions of the growers, harvesters and carriers eventuate in the supply of grapes to
six OWG-managed wineries and a further nine contract processors.

It is important to reflect on the fact that grape harvest is seasonal (approximately January to May) and that each
vintage (i.e., season) is different. Figure 2 illustrates the differences that can be exhibited between vintages.
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Figure 2: A comparison of winery intake for the 2000 and 2002 vintages

Decision-making in the supply network is, in general, characterised by cooperation and a mutual intent to
achieve good outcomes for the participants that are directly involved, and for the industry as a whole.
Nevertheless, the practice of decision-making is typified by communications that are chaotic, frequent and
asymmetric. OWG operators have the best view, but generally, there is poor visibility of activities and
constraints, both up and down the value chain. It is also significant that, from year-to-year, there can be an
appreciable turnover of people involved in the management of a vintage. Even for those who have a more stable
presence, the people, equipment and systems are “rolled out” annually for only around three months. The results
of this are: (i) “patchy” knowledge management and knowledge retention; and (ii) a slow “natural” growth rate
in the effectiveness of management processes and systems.

In the future, with or without supply network management initiatives, it is expected that the supply network will
span more players, different products, and be larger and more widespread. As basic requirements for this future:

. communications need to be automated and become transparent to all participants;
. temporary participants must be supported by rules and knowledge that is captured in information systems;
. the natural costs of increased of complexity need to be outweighed by the more efficient use of capital

and resources.

The research and development described in this paper is concerned with addressing and extending well beyond
these basic requirements.

Intake Planning

Figure 3 illustrates the planning and monitoring phases for winery intake, in terms of the hypothetical trajectory
of a grape block through the successive yet parallel phases (left to right) over time. Time is represented
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vertically, the darker bars in Figure 3 relate to weekends, and thus the diagram spans about six weeks of vintage.
In most of the phases, the corresponding planning or monitoring process does not occur continuously, but rather,
is undertaken at regular pre-determined intervals. Periods of planning are indicated by shading/non-shading in
the diagram.

Intake planning is the main process of interest and it occurs once each week, over a total duration of around 48
hours. The output of intake planning is an intake plan that consists of: (i) a plan for the tonnes brought into a
winery, by area, variety and quality, at each winery for each day in a week; and (ii) an intake schedule which
nominates an area, variety and quality for each half-hour timeslot at each winery.
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Figure 3: The planning and monitoring phases for winery intake
Intake planning is preceded by phases related to sampling, monitoring and inspection, and is directly followed by
a period over which “bookings” are made. A booking is a confirmed commitment by the grower, harvester,

carrier and winery that a harvest and subsequent “crush” at a winery should occur. Ideally, the booking
represents a small piece of a network-wide joint plan that is feasible and mutually-acceptable to all participants.

The principal actors in the intake planning process are Grower Liaison Officers (GLOs) and the Grape Logistics
Coordinator. The role of a GLO is centred on the management, on an operational basis, of the relationships and
activities between OWG and its suppliers in a certain geographical region (e.g. the Riverland). A GLO is based
in a regional office (e.g. Barmera), and usually is supported by several administrative and technical staff. The
intake-planning activities of a GLO result in a “bid”: a partial intake plan that considers the vineyards in their
region of operation, and which claims a proportion of the available capacity at the wineries. The Grape Logistics
Coordinator’s role, in intake planning, is to reconcile the bids and form an intake plan.

Ideally, a bid is the product of extensive information exchange and close collaboration between the GLO and
many relevant parties. According to this ideal, the Grape Logistics Coordinators’ main task is to iron out small-
scale conflicts between the bids (for the major wineries located in the Barossa Valley, this will span three GLOs)
and formulate an overall intake plan. However, the practice prior to 2005 was often quite far from this ideal. In
the worst case, the sum of tonnes across bids would exceed the available winery capacity by so much that the
Grape Logistics Coordinator would discard almost all of the “local” knowledge implicitly provided by a GLO in
a bid (the gathering of this information is the main function of the bid process) and draft the entire intake plan
almost from scratch.

Time lags in the planning phases, as they currently stand, can be considerable. One of our main goals is to reduce
these time lags, but for Vintage 2005 we concentrated on the delivery of decision-support and chose not to
appreciably alter the timing or overall structure of the planning process. Given the current planning frequencies,
if the schedule is to be executed for the week starting Monday March 21, the intake planning phase starts at or
before Friday March 11, and bookings start to be made on Monday March 14.

In the “as-is” state, which applied fully to 2004 and to a diminishing extent thereafter, the overall winery-intake
management process could be said to be characterised by intermittent and quasi-sequential planning. Further, re-
scheduling and disruption management was undertaken very frequently, yet in a rather improvised manner.
There could be long time-delays between planning and schedule execution. Critically, a restricted information
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flow (and/or information utilisation) between planning phases was viewed as responsible for winemakers having
a tendency to react to the intake stream, rather than be driving it.

On the whole, the prevailing success of OWG in achieving economical operation and quality wines could be
attributed to a great deal of creativity and tenacity being shown by employees and partners who: (i) worked
outside of “supported” processes for a considerable proportion of the time; and (ii) worked with incomplete
information, a localised perspective, and data that was often in need of re-keying and/or re-compilation.

The goal in the ASN research and development work, targeting harvest and intake scheduling, is that by Vintage
2007, OWG will have the tools, processes and culture to carry out continuous or “on-demand” harvest and intake
scheduling. In this adaptive mode of operation, planning can be undertaken whenever new information becomes
available, using the full range of complete and accurate data, and with decision-support tools that can ensure that
all activities and resources are fully coordinated.

By moving to a continuous/on-demand model, “blind-spots” (in time) and “discontinuities” between phases
should be eliminated. There are many other expected benefits, and in summary we can state the expected
outcomes of this transformation in decision-making as: a stream of grapes ideally managed at any point in time;
“decision harmony” for participants; supply network adaptability; growth without sacrificing wine quality and
winemaking principles.

Development Work

The development of a new system for intake planning has drawn on techniques and technologies in software
engineering, applied statistics, mathematical modelling, data management, optimised scheduling, and studies of
collaboration in decision-making. The high level of data quality and detail in the OWG corporate database has
laid a strong foundation for the deployment of new decision-support tools. The early adoption by OWG of RFID
technologies at its wineries, and on its grape bins, has certainly helped in this respect.

The aims for Vintage 2005 intake planning were as follows.

. Automate major parts of the process: to achieve data integrity, reduce the time burden on the main actors
in the process, and emphasise intellectual rather than routine activities.

. Achieve controlled and collaborative bidding: to reduce “overbidding” (i.e., asking for many more tonnes
that are conceivably feasible), set and meet informed targets, and make astute operational compromises.

. Address complexity using decision support: through the “smarter” use of information and the integration
of automated (and optimised) scheduling functionality into the process.

We were successful in these aims, although we achieved only superficial integration of the scheduling
functionality, and so are looking to next vintage for major success on that front. Figure 4 shows the revised
intake planning process for Vintage 2005. This process was not deployed and operational in its entirety until
two-thirds of the way through Vintage 2005, but some of the tools were in use for the full duration (that is, since
late January 2005).

Targeting Winemakers Bidsheet
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Figure 4: Intake planning in Vintage 2005, using an example of intake for the week starting March 21.
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The two targeting steps (“winery targeting” and “detailed targeting”) are entirely new, and are associated with
the aims of increasing collaboration and achieving controlled bidding. The generation of the bidsheet is new, in
that the bidsheet construction is now automated, with the data being sourced from OWG’s viticulture database.
Bidsheets are generated at around midday on Friday to facilitate bidding by a GLO or colleague (“Booking
Assistant”) on late Friday afternoon or Saturday morning. This year, the reconciliation of bids remained a
manual process, as did the entry of the intake plan into the central database: these two activities occur on Sunday
and Monday.
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Figure 5: An example of a winery spreadsheet.

Figure 5 is an example of a winery spreadsheet, and it relates to a major winery in the last fortnight of vintage
this year. Week-to-week, the changing data are the tonnes to be brought into the winery, and the number of
fermenters (tanks for fermenting wine) to be made available. This data is highlighted by the cells marked with a
yellow background. The data in the winery spreadsheet are used for setting targets. A target, in the context of
intake planning, is a number of tonnes of grape to be harvested and processed over a certain time interval. The
relevant time intervals are days-of-the-week or the full week.

A winemaker uses the spreadsheet of Figure 5 to express daily and weekly targets for all grape-tonnes into the
winery. The number chosen for a target is a function of the “vintage plan” (that is, structured knowledge of what
remains to be processed during vintage), the capacity of winery-intake equipment (such as grape crushers), and
the numbers and types of fermenters that are likely to be available. The targets apply at the winery level; that is,
all tonnes of grape into the winery.

During detailed targeting the winery-level targets are split into targets for each GLO. The interface for detailed-
targeting is also a spreadsheet. The data of both spreadsheets is translated into XML for the purpose of
automated bidsheet generation. Thus the targeting information flows directly through to the bidding process.
Furthermore, targeting provides value in a wider sense, because it formalises and quantifies decision-making
relating to the overall management of intake. That is, it fulfils a “reality check” function that draws winemakers
and other “target setters” into a process where they first consult information from various sources outside of their
immediate (“local”) domain, e.g. a winery, and then synthesize this information into a local context. In practice,
we noted that this “information-based collaboration” not only occurred to a greater extent in Vintage 2005 (as a
result of the developments), but that supplemental person-to-person collaboration reinforced the recognition of
inter-dependencies between the participants in the intake and wine-production processes. The intended result of
this is the fostering of “supply network thinking” which includes acquiring a motivation to gain for themselves,
and permit for others, a “visibility” up-and-down the value chain.

After the two-stage targeting process is complete, the automated generation of bidsheets is initiated. The
software for doing this consists of three distinct parts. The first part uses a scripting approach, in Python as well
as the query language of the OWG central database, to develop XML documents that contain all of the necessary
information — this includes data about vineyard blocks, wineries, employees, geographical locations,
subcontractors and intake targets. The second part of the system is a “black box” that takes the full XML
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document and performs a series of grape-maturation and schedule-related computations. The result of this is
completed bidsheets in a raw form. Whereas the first two parts are run on a unix server, the final part is a
windows program that instantiates Microsoft Excel and “drives it” (via “office automation”) to produce multi-
worksheet bidsheets that have intricate formatting details (including comments, colours, borders and plots).

Figure 6 shows an example of a bid sheet in the form utilised by a GLO. The names of grape-growers have been
concealed for privacy reasons. During development, much effort was expended on displaying the necessary data
as insightfully and efficiently as possible. The eventual bidsheet format was a product of several iterations of
developers consulting with users. Nevertheless, the bidsheet is an extensive document, and Figure 6 shows only

its leftmost side.

B3 Microsoft Excel - bs_strathalbyn_March-28+_filled s _ &) x|
@ File Edit  Wew Insert Format Window  Help Type a question for help =/ o0 & X
DEESR|EGRY BR - ¢|o- o jaz-ti|a@~ -0. Gtitiaead e .
Arial -0 -|[B]r O B, WY B A e [y sueshepest N A O COEE 4 =D E P-E-A-=S= 2B A .
Editable = bl
© = | F ] Gl T T 3 T @ i ] F a1 —
- | =
| 2| Grower Ligison Officer Bid Sheet - Week Commencing 28 March 2002
4
L5
. Glokd [ Varieli [ Areas Grawerld S Eesk ¥';fv R [ et Cartier ol | g | Mstwation D | Spoet TS W
| 7| [FOvEwIOA A [ R CEANE TRANSFORT P17 LT0 F W0 Fat 26 Har
[ P LE] B & BEATAT F K GE3T ) T Fi 8 Tiie 53 51
[9] FIEHE WL TiE] B [= EBHATEWE F i GE3T Fi i35 T S Aar
[0 AL Wil ol = BEAE RECHRET 8 biok: A iGEE A T R
I FEWE WILLIE) ol [= EEThint A ] B7aT A T3 Sl B3-Apr
[z EHESAREN " EEA: F BEAEREFORE] i blosks) A 35T [Rjz] HE ) i
3 | CHEBARAN " BER o GEASHAFD FE) bigoks] A T FUTH Figl i
.| FtE GLiERA ™ B i GERSAELETHE) biocks] A TAET FITE FiEl e
6 | FiE WLTIER | BT [i=) BEASFTE N bigcis] A T GERRIE THANSPGHT P17 LT0 i
[ | | ROWE Wil BERS T BEASRILE ) biasks] R 3 D A i GRS
[ | [ RBVE VAR BEERS S GEASHILE ) il binck) & i WifiED BEARE TRENSPORT BT TH Fi ERO0E
[ | | FOWE WilLia C i A5 FELE HE] locks] A GEANE TRANSFORT FTYLTD FE e
[ 13| [ FOWEWILLA C RILIRF) locks] A HED ial e
|20 | FGWE WilLia C i CAS 2 PA HE] locks] A 2T WG RHVEBSTt FE 0UF
21| [ FOWEWILLA C P CASHIPARE) locks] A O34T B HVEDert ial e
[22| | FGWE WiLLia C P CAE FIPATRR] locks] A O34T WG R HEbert R GUF
= CHEZARAH | GCH a i 52 A (R iocks] GRKARARINGEA WASTE & REC TCLING NGIANT PiL UF
|2+ | CHE SARAH A CHEA W2 A (FF] Ti2blocks] RARED : " ONRAFARING A WASTE & HECCLING MGTANT BiL GUF
E3 ACHE SAFAH a GET E] GRKAF ARINGA WASTE & REC TCLING MHGIANT FIL [it] Fa1 26 Mar
2 CHE SARAH i BEHA W A (R biaoks] W 78T S OHRAFARING S WASTE i FEC TCLING NGRNT Bi GROLE
) 4 £ [= BEFA W2 £0 (FF) Blagks] T 30T i GET GROUE
8 Rt WLl EH (= GEHA W3 CH (BR] biook s W IGEE o GRLE
a | FIEHE Wil TiE] £ i) fia'e S W i = WE LA Bz i35 Feion ST AT [}
I AL Wil CH n] BEHA WA RS AR biosk =] W 78T WL Eb R Sgs
N FIEHE WL TIE] e i} falalulad W " FF i35 i T8 i i 15
=2 AE LI EH ] i W E Elitig BEARIE THANSFORT P17 [TD) el il Tiar [} 4
=3 FiE LTI i 1} BEFKITE W - o 2] i3 T Tiar i [
| AE LT EH () BIHCIKE i i [iE] g i Ebar A Jli} T 233 B i
=5 FiE Wil it [ W 7 T GEERIE THANSPOHT P17 10 AF i} FAGH 215 El
[2e| | HGE ViAW EERE " e B LE {Fhiagks " H E] figs BEATIE THARSPORT BT LTH i i
| a7 | |[BACHESARAN: BERE S GERE 3 3 () (Ebiacks] g 45T BEARE TRANSPOAT PTYLTH Fi i
3 CRESAREH G0N SV GRENACHE R CEANE TRANSFORT PTYLTD FE i
[ CHESARAH A G Fi2 A (P (blecks) A WD MIRED FE
|40 CHE SARAH AH K7 A E 035T ¢ ONKAPARING WASTE & FECTCLING MNGMNT P ¢ ™ Al
[ 4| [ ROWEWLLA & GIIERF3 BO (FR] A biacks] R 5T FAACKERZE ITERMODAL F T LTD a) L
[ 42| | FGWE WiLLia G GMERRICO (P Gbiacks] R LiiRED LEGKE TRANSFORT R
[ 43| | FOWEWILLA = GMER R CO () dbiacks] R el carried a) 30z
[ 44| of AOWE WiLLlA E! kAL R ] priiy CHOJRC & TE GILES A & g L
| 45| [ ROWEWILLA 5 GUERFLE R (4 Blacks] A WilRED CEANE TRANSFORT FT7LTE A geE
| 46| | FOWE WilLiA E GUER R L FE) 2biocks) | A IRED A il
FICWE WILLIA E] il R F
[ s Rt WilL i) Ly GREF B2 P (RE] (#'bincks) A Tkl il W
[sa CHE ERRAN & BRAEF R W RE)Y (3 blocks) il [l A 1)
0 P WLLERA Bif ' 3 A kl T i [y
| [CEEEIER i i Fifi
2 | CFESAREN " GF A EHARIT A S EET FiEl [y
[52 | CHESARENT B B [Bbineis] A EET Al o 8
[54 CRESAREH BRI B BOTTOM 3 BTGRP BRIRG A WESTE & FEC TLLING MNGTAMT P A i Fiita.ar i] a7
|55 | [ ROwE Vi | SR E & F i [ CESIE TRERSPOAT R iz Friiaiia EL
| se | [ BACFESERAN . BRNRT AN G A {Ehiagks " ) i A i A S TE o R LIS RANSRANT B S RS %
| 57| [BACHESARAN B3AE . AH W i BRIKAPAFINGA WAS TE & RECTCLING MHGINT P S FF 5 St 26 Mar & 7
|5 | CRESAREH T BSAET AN GEAE W AH R [EEEE D FAIREDT A GROUE i
| 53| [ ROWEWILLIAM | G588 | CO [ W ) 2 FriTgMar 1] i
| 6| FESARAH | BSAB T FO W GEATE TRANSFORT PTYLTD A [} Sun 20-Mar i
[t | CHESARAH | GEEM | AH ] W Z 00T 1 GHKAPARINGA WASTE & FECYCLING MNGIT FiL ¥ FF g Thu 1 Har 3
[ 62| | FOWEWILLIAW ©BEEMT KD GEER W KO R {@blacks] W il cariied R GROUF 7]
[ 63| [ ROWEWILLIAK | GEEM | PA W 3 20T WG HMEbert ia) iiE FriTd Mar u 2072
o ETE Ui AR AR i R R (e i SR THARSFTRT B R i 2
W 4« » M\Itemised Bids ¢/ Monitoring / Tﬂ LIJJ
Ready HLM

Figure 6: The leftmost side of a bidsheet from Vintage 2005.

Each row in a bidsheet corresponds to a block of grapes (white rows), or in some cases a group of blocks (orange
rows). The logic of group-formation, and many other data and functions associated with intake planning in
particular and the supply network in general, is stated within the “rule system” (see below). Much of the data on
leftmost side of the bidsheet is “static” data about the block: the grower’s name, grape variety, product
assignment (“T-code”) and so on.

Column “O” holds maturity information for the block, and much of this is computed during bidsheet generation
using mathematical relationships combined with the rule system. For an individual block, the “Maturation Date”
cell holds Baumé (grape sugar level) sample information and predictions of future Baumé (i.e., for the week
being planned). The information is held in a “comment” as shown in Figure 7.
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Figure 7: An example of a comment embedded in a bidsheet

Comments are used extensively throughout the bidsheet, for various purposes. They are useful not only because
they permit the bidsheet to cover a minimum number of spreadsheet columns, but because they act as an “on-
demand” and “interactive” source of information for the user. They are also relatively easy to present in a
context-specific way: in that, for example, the “Maturation Date” column shows samples and predictions for a
single block, but the sum-of-mature-tonnes and the number-of-mature-blocks on a day-by-day basis for a group.

The rightmost side of a bidsheet has columns that a GLO uses to tentatively schedule the harvest and processing
of blocks (or groups). These numbers are summed conditionally, to provide a tonnage-per-day and tonnage-per-
week into each winery. This derived information is presented — relative to the targeting information arrived at
during prior intake-planning steps — on a separate worksheet. Figure 8 shows how this information is presented
to the user.

Weekly Intake Summary Weekly Intake Summary

N Winery Extra Current
Winery Capacity | Capacity Bid 2000
RB 1540 198 1200 1500
RF 132 1540 1ed 1000
UN 0 0 0
Other 0 0 0 500
Tonnes bidded for 1277 0
Tonnes not bidded for 235 RB RF UN Other

O Winery Capacity 8 Current Bid

Daily Intake for RB Daily Intake For RB

Date Planned | Current

Mon 11 198 288 400

Tue 12 286 202 300

Wed 13 286 288 200

Thu 14 286 66

Fri 15 286 312 100

Sat 16 220 44 0

Sun 17 0 0 Mon Tue Wed Thu Fri  Sat Sun

OPlanned @ Current

Figure 8: A section of the targeting worksheet of a bidsheet.

In Figure 8, “RF” and “RB” are the major OWG wineries in the Barossa, and in the topmost table the “Winery
Capacity” is the target weekly tonnes for that winery, arrived at after the detailed targeting step that apportions
the overall winery target into amounts for each GLO. “Extra capacity” represents an allowable margin for
“overbidding”, and “Current Bid” is the sum of tonnes that the GLO (user) has bid-for so far. The data is
presented graphically by automatically-instantiated plots (show to the right in Figure 8), and daily data for each
winery is also shown. The idea behind the provision of the plots is to highlight “overbids” (where current bid-for
tonnes exceeds the target) and other discrepancies between targeted tonnes and bid-for tonnes.

The intake-planning decision-support tools described so far (with interfaces illustrated in Figures 5 to 8) have all
been primarily concerned with data automation, data integrity, and communication/collaboration between people
and the information they possess. While these are all highly necessary (and very useful) components of decision-
support in adaptive supply networks, they do not directly address the complexity-management and optimisation
requirements of being fast, flexible and adaptive.

There are two major aspects of this “higher technology” requirement we have progressed significantly towards
since embarking on the Adaptive Supply Networks initiative. The first is integral with our Vintage 2005
decision-support, while the second is yet to make sizeable in-practice impact.

The rule system is an XML-based rule language and engine that permits the evaluation of expressions (rules) that
have an “if (condition) then (action)” structure. When the condition is true, the action(s) are executed. An action
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can be “almost anything that makes sense in the context of the application”, and for intake planning the actions
range from setting a quantitative attribute in a data object, to attaching specialised maturation-modelling or
optimised-scheduling functionality to a series of data objects (where the data objects represent, for example,
vineyard blocks, bidsheets, wineries or sub-contractors). The rule system is a flexible, effective and reliable way
to manage the construction of large volumes of data, when this data is computed in a potentially different way
for each member of a large and diverse population of data objects. In essence, a rule system presents the only
practical way for us to maintain the multiplicity of parameters and “decision-tool specific” data that is invariably
required for supply network optimisation.

For intake-planning there is a collection of approximately 250 rules that relate to grapes, processing equipment
and winemaking. These rules allow us to manage the computation of “new” attributes and assign specialised
functionality to the (more than 3000) vineyard blocks. For blocks, specialisation is achieved via the rule
“condition”, and the correct rules are distinguished based on the differences between blocks (grape variety,
location, wine-product and so on). Thus the computed values and assigned functionally depend on the properties
of a block, and the rules capture the logic of this dependency. If we were to use conventional methods to manage
the computed data, we would need to “manually” compute and maintain well in excess of 50,000 data elements.

The most powerful rules tell us the result of mixing one lot of grapes with another (“batching rules”). Such rules
are used by prototype “parcel planning” software. Sample output from the parcel-planner is illustrated in Figure
9 (where grape-grower names are concealed for privacy). The parcel-planning software takes the same input as
the bidsheet generator, but produces weekly plans for the batching of fruit.
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Figure 9: HTML-formatted output from parcel-planning software.

The batching rules are used as part of an optimisation procedure that forms quantities of grape that will be
processed as a unit (i.e., as a “parcel” of fruit). The parcels must satisfy winemakers’ policies, and must be
assigned to one or more fermenters which have been signalled as available (e.g. via the winery targeting
spreadsheet). Minimising unused fermenter capacity (“ullage”) is important for conserving winery capacity and
producing quality wine.

Optimising the quality of mixes of grapes from different sources is vital, from winemaking-practice and value-
chain perspectives. Decision-making for an adaptive wine supply network must drive the network towards a
winery intake stream that avoids mixing dissimilar fruit as much as possible, and maximises the quality of those
mixes that are unavoidable. The technology in the parcel-planner is a key plank of this. The parcel planning
software is part of a scheduling system that will be used extensively in Vintage 2006, along with other parts of
the system that will look after logistics (carriers and harvesters) and winery intake equipment.
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Conclusions and Observations

In this paper we have described the motivations, and some of the intermediate deliverables and outcomes, of an
initiative focussed on creating an adaptive supply network for grape intake at wineries. The work has been the
result of a close partnership between CSIRO Mathematical and Information Sciences and Orlando Wyndham
Group.

In terms of collaboration between the supply-network participants, in near-horizon operations planning, we have
observed that the decision-support deliverables have reduced the barriers between planning phases. “Targeting”
winery intake has been a key device. This is because in order to target effectively, people must cross-reference
plans across the different timescales, and also refer to perspectives across different local domains within the
network. Due to improved information management and collaboration between planners and in-field operatives,
we have also observed that vineyard inspections are driven more by the planned intake stream, in comparison to
previous vintages. Vineyard inspections must precede the intake planning for a vineyard block, and so this leads
to an increased probability that grapes are ready to enter the intake-planning phase at right time.

Overall, logistics coordinators, grower liaison officers, winemakers and viticulturists are talking about new
topics and are interacting in new ways, as a result of both the technology deliverables and the adaptive supply
network concepts the deliverables embody. We have observed a faster adaptation and response to seasonal
differences, and a high level of commitment amongst the operational planners, both to adaptive supply network
principles and the adoption of the new processes and tools.

The decision-support tools used in Vintage 2005 source their data almost exclusively from a central data store.
As a consequence, this data-store’s role as a “single version of the truth”, and a key corporate asset, has been
much emphasised. We estimate that the re-keying and re-formatting of data, for planning purposes, has been
reduced by at least 80%. Existing data errors have been highlighted and quickly repaired (e.g. errors in block-to-
harvester and block-to-winery assignments). We have an increased confidence that every vineyard block is
accounted for fully and correctly throughout vintage.

Valuable new information was introduced into the planning process during Vintage 2005, mainly in the form of
intake targets, and maturity information and other critical data about vineyards was seamlessly integrated into
the planning interfaces, leading to more informed decisions. We have been disappointed with our progress so far,
in relation to specifying and evaluating suitable performance metrics for the supply network. Although we have
been well aware that this was an issue, performance can be very difficult to measure both meaningfully and
quantitatively. In no small part, this is because every vintage is different (as shown in Figure 2). A quantitative
comparison of Vintage 2004 and Vintage 2005 is planned, however, once Vintage 2005 is completely finished.

In our view, the internal supply network of OWG is starting to collaborate better, is adopting a new culture, and
is doing a better job of managing and coordinating intake. There is increased harmony being reached between
conflicting objectives, concerns, and constraints: that is, we have made progress towards harmonised “local” and
“global” perspectives. The prime example of this is that in Vintage 2005 we saw the bidding process become
collaborative rather than competitive. As far as the external supply network is concerned — OWG’s raw
materials and services suppliers (growers, harvesters and carriers) — we have placed an importance on
developing an awareness and interest in the initiatives. The benefits so far for these parties have been
appreciable, although indirect. Improved OWG planning performance has led to better supply-network
coordination, more certainty, and less “flip-flopping” on operational decisions that affect them.

The tools delivered during Vintage 2005 have established a basis for “higher technology” decision-support, the
development of which has been well underway since the beginning of the adaptive supply networks initiative.
The tools seed supply-network collaboration and they help to secure a foundation of information-rich data. They
also keep people abreast of developments and deliver quick wins within key business processes. It is the “higher
technology” decision-support tools which will ultimately transform the supply network into an adaptive entity in
future vintages, but the benefits of the current clutch of deliverables are clear and demonstrated. Moreover, their
role in the development path, from both technical and cultural perspectives, should not be underestimated.
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