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Tshepo Manaka, an analyst programmer in the integration team at Woolworths Holdings, South Africa,
was responsible for development and configuration of the DataPower appliance. The DataPower
appliance was used for integration of data between Woolworths South Africa and external units; it
worked as a multi-protocol gateway. Three months after the integration of Woolworths South Africa with
the Australian retailer David Jones, Tshepo observed that there were frequently large volumes of data
being transferred at Woolworths that were causing low DataPower disk space resulting in integration
issues and violations of the Service-level Agreement. He had to figure out how the diminishing of the
DataPower disk space could be resolved.
Woolworths South Africa was one of the biggest retail companies in South Africa. It sold products to the
high-end market in South Africa. It faced multiple challenges that began when they acquired an
Australian retail company, David Jones. There were framework changes in order to integrate the
companies and there were also challenges of integration of the two companies’ systems. With respect to
the DataPower application, the main issue faced by the company was the diminishing of disk space. As a
multi-protocol-gateway, DataPower was used to receive data from a client source in various protocols
after which it had sent the data to a target site using various protocols.
In making his decision, Tshepo had six options he could potentially choose from to address the problem
at hand: 1) carry out configuration of DataPower so that it was optimized to cater for the heavy load of
data; 2) carry-out a firmware upgrade to DataPower; 3) purchase a new DataPower device with a higher
disk space; 4) optimize the applications that used DataPower to streamline the data, thus reducing the load
on the DataPower device; and 5) use the secondary DataPower device to balance the load with the
primary appliance. The last option was to use a combination of the options stated above.
All options had the potential to help with the problem of disk space of DataPower but there were a
number of constraints affecting all the options, ranging from time, personnel, funding as well as
information needed to implement the solution. The integration team was the final decision maker for
implementations, using the options that were presented by Tshepo. Ultimately, the implemented solution
needed to be reliable for the coming years, since the load of data transfers was expected to continue to
increase owing to the demands of the business.
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South Africa and South African Retail
South Africa was located at the southernmost tip of Africa. It had a long coast line that stretched from the
Atlantic to the Indian Ocean. It was home to some of the biggest and the most visited cities in Africa,
namely Johannesburg and Cape Town. The country was rich with heritage and boasted 11 official
languages. It had many natural resources, including minerals such as gold and diamonds. The wildlife in
South Africa was diverse and included the “big 5” of the animal kingdom in the local nationals parks, the
most famous being the Kruger National Park.
South Africa was considered to be in the developing country category and had opportunities and the
potential to be a world class country. Economically, it had a wide gap between the lower class and the
upper class income levels. Many of its poor citizens lived well below the poverty line, while many of its
rich were extremely rich. The South African economy had generally been stable but, in recent years, had
been going through rough patches mainly due to the politics of the government. The political challenges
started facing the country were largely derived from the Apartheid era, where an all-white government
had been suppressing and discriminating against the non-white (black) people of South Africa. The black
people of South Africa had been separated from the whites in all areas of society such as transport and
common areas like toilets. They also had only been granted limited access to education—education being
conducted in a language that was not theirs.
In the early 90s apartheid was overthrown and the people of South Africa were granted equal rights to
vote and live in South Africa. Opportunities arose during the post-apartheid era for black South Africans,
from education and up-skilling to establishing businesses. In this era big retailers were established and
gained traction in the South African market, making it one of the biggest contributors to the country’s
economy.

Retail in South Africa
South Africa was one of the giants in the retail market of Africa, and the 20th largest in the world. There
were a handful of companies that dominated the country’s industry, with the majority of brands being
owned by them. The structure of the industry moved towards mall-based retailing, for reasons including
security and accessibility. Along with the dominant companies there were a large number of small to
medium retailers, many of which were situated in the informal settlements. The large number of South
Africans living below the poverty line gave rise to these retail shops, also known as ‘spaza’ shops, which
catered for their basic needs. The economy was strongly impacted by the uncertainty in the global
marketplace, sometimes resulting in substantially decreased retail sales. Contributing factors to the
volatility of the retail marketplace included inflation, as well as increasing costs of fuel and electricity
(WRLC, 2013) (See Exhibit 1).
At the time of the case, the country’s monthly trade sales had been rising since late 2009 from less than
47 billion rand to over 59 billion (StatsSA, 2015). Even though the retail industry trade sales were on an
incline, there was a decline in the retail sales growths from 6.1% in 2011 to 2.4% in 2014.
The declining growth rate made retailers aware that a change was required to keep the momentum going
if retail sales were to remain on the incline. Retailers took different approaches to increasing sales growth.
The first approach was expand the franchises beyond the borders of South Africa. The second was to
import goods from other countries where production costs were cheaper than those in South Africa,
allowing them to be sold at a cheaper price. The third approach was to merge companies together to make
a bigger retailer. Finally, other retailers decided to target a certain market where they expected to get
more sales.
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Woolworths’ approach had been to acquire the Country Road group and David Jones, thereby expanding
beyond South African shores. The acquisition helped Woolworths become one of the biggest retailers in
the Southern hemisphere, extending its branches in over 11 countries in Africa and across the ocean to
Australia and New Zealand.
Through the growth of the retail industry in South Africa, there had been a growing need to implement
information technology (IT) solutions that analyzed market trends in order to plan for the future. Retail
involved the sharing of a huge amount of data, such as sales, customer information and inventory, in order
to better manage operations and marketing. Even though IT represented a relatively small percentage of
the retail industry’s costs, companies could not function without it.

IT Architecture Concepts
The challenges faced by Tshepo derived from the complexity of its IT architecture. Among the concepts
involved were those of middleware, integration and the implementation of an enterprise service bus.

Middleware
According to the Woolworths’ application principles and guidelines, middleware was known as a set of
common business-unaware services that enabled applications and end-users to interact with each other
across a network. Middleware gave the ability to integrate the diverse data and information sources from
inside and outside the organization into a single logical framework.
The primary function of middleware was to minimize the changes to the existing applications by
providing a flexible formatting and transporting layer in order to deliver data in a format that the target
system could handle. This meant that every transfer of data should go via the middleware. Middleware
was not to be used to perform business calculations or enrich data, thereby minimizing network traffic
and avoiding bottlenecks of data being transferred. The use of middleware should not be used primarily
for backup or a staging area for data, but middleware will archive the data after a number of days or a
couple of weeks depending on how it was setup.
Middleware was able to monitor transactions in order to perform commits and rollback if there were any
issues. If the data was lost during the transaction, the middleware should be able to re-send the data to the
target system. Middleware can be seen as some sort of proxy that acts as an intermediary for transferring
data from the source system to the target system.

Integration
Integration was known as the process of putting system components or applications together into one
system and making sure that the system components work together. Integration makes the different
systems in an organization work together and allows for seamless incorporation within the organization.
In other words it was the glue that held the organization’s systems together in order for them to function
effectively.
Within an organization there are multiple applications used between the different departments. These
departments’ applications exist on different platforms and coded in different programming languages
using different data formats. Applications use different protocol to transfer data to other departments.
Integration was a solution between the organizations applications to transfer data and it allows
organizations to cut costs and resources. Integration acts like a switchboard whereby no single application
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will connect directly to another, but via switchboard that simplifies multiple connections. This
switchboard had multiple adaptors that allow applications to connect to the switchboard itself and from
the switchboard to other applications. Integration does not only route data but also filters, transforms and
enriches data.

Enterprise service bus (ESB)
ESB was a framework for middleware that provides services to cater for complex architectures. Access to
application and services were managed by ESB in order to provide a single, simple, and consistent
interface to end users. ESB allowed connection of multiple systems, applications and data without
needing to write customized programs to integrate the different systems. If one system changed, the other
systems were not affected since the connection would only be changed on the ESB while the other
systems remained the same (See Exhibit 2 & 3).
The purposes of ESB purposes included:
•
•
•
•
•

Fast and easy delivery of information across an organization.
Platforms, software architectures and network protocols differences to be masked.
Regardless of systems or networks going offline, information was guaranteed to be delivered.
Information could be re-routed, logged and enriched without requiring applications to be
reworked.
Avoiding the need for the organization’s services applications to change immediately or all at
once.

Message Broker
Message Broker was an IBM product that was also known as Integration Bus. It was a program module
that was used to retrieve data from application within an organization via a formal messaging protocol,
transforming the data or messages into a format or data structure acceptable by the target application then
sending the data to the target in various formal messaging protocols. Message Broker acted as
middleware, integrating the systems of the organization. It also monitored the transaction data and was
able to respond to events and errors.
Message Broker supported a wide range of protocols such as File, WebSphere MQ, HTTPS, Web
Services and JMS. According to IBM, the operations that Message Broker supported included routing,
filtering, monitoring, transforming, enriching, collection, detention, distribution and correlation.
IBM Message Broker was used in Woolworths in the integration space to ensure that there was seamless
exchange between systems running at the Head Office, in stores, distribution centers and at suppliers. No
systems within Woolworths should communicate directly; therefore everything was supposed to go
through Message Broker (See Exhibit 4).

DataPower
DataPower, also an IBM product, was an appliance or a rack mountable device that was pre-built and preconfigured. It served as a multi-channel gateway that helped with the integration of an organization with
its external partners, ensured the security of the data being transferred, controlled data traffic and
monitored performance to ensure compliance with service level agreements. It was also known to be an
xml processing engine that accelerated the processing of xml—the text-based format widely used in data
exchange over the internet. Drilling down to its functions, the multi-channel gateway was a gateway that
received data, and routed it to the target site using the application’s protocol. Protocols supported
included FTP, HTTPS, AS2 and more (See Exhibit 5).
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The security component of DataPower had capabilities that incorporated decryption and encryption of
data transferred over the network. DataPower had fine grained Authentication, Authorization, and
Auditing features that ensured the right permissions were set to perform certain tasks. It extends the
Service-oriented architecture (SOA) infrastructure and form part of the integration layout (See Exhibit 6).
DataPower was licensed by IBM under terms and conditions that specified warrantee, life span, services
and support. DataPower made appliance service and support available for 5 years. Prior to the
discontinuination of the support for the appliance, a notice was published 12 months before the effective
date (IBM, 2016). DataPower provided firmware releases every 2 years that incorporated bug fixes and
upgrades.
Unless the appliance and firmware upgrades were installed, DataPower would not be supported after a
specified period of time. Without the upgrades, the appliance was likely to have unfixed bugs and its
performance was expected to deteriorate. Organizations were expected to be aware of DataPower’s life
cycle (See Exhibit 7).

Woolworths Holdings Limited
Woolworths holding limited was a South African retailer and one of the top 5 biggest retailers in South
Africa with close to $4 950 million in retail revenue (Case Writer, 2016). Woolworths was modeled after
British retailer Marks and Spencer. The products sold ranged from luxury foods to premium clothing. The
target market of Woolworths was from the middle to the upper class of the Southern African market. The
Woolworths brand was known for having quality and healthy products but came with a hefty price tag.
Woolworths was also called ‘woolies’ by the local people. Their slogan was ‘the difference’.
Woolworths South Africa consisted of several departments: Woolworths Clothes and General
Merchandise, Food and Financial Services. The departments formed part of a Woolworth’s group under
Woolworths Holding Limited, which included David Jones and Country Road Group under its umbrella
as well (Woolworths LTD, 2014) (See Exhibit 8).
The values that Woolworths established a foundation for the business were Quality and Style, Value,
Service, Innovation, Integrity, Energy and Sustainability, further explained in Table 1 of Exhibit 9. The
values were used to give the company direction, and to guide “behavior, actions and choices”.
Woolworths’ internal structures were headquartered in Cape Town. The structures include Clothing and
General Merchandise, Foods, Marketing, People, Information Technology, Real Estate Development,
Facilities and Corporate Governance (Woolworths, 2014). The company’s external structure included
over 170 stores, distribution centers and suppliers (see Exhibit 10).

Middleware at Woolworths
Making effective use of technology became particularly difficult when Woolworths merged with other
retailers, creating the need to integrate the technologies of the merging companies. Substantial complexity
was introduced when merging the propriety data held by each company. Not only did different companies
store different types of data, they also did so in different formats and across different periods. One of the
best ways to handle this varying of the propriety format of data was to use middleware between the
merged companies. This middleware served to allow existing proprietary networks to translate and
transfer data from one network to another.
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The middleware layout of Woolworths used IBM products. WebSphere, more specifically DataPower,
handled most data traffic in and out of applications and between partners. Woolworths’ DataPower
devices were 4 years old and had been configured to be flexible in order to support adding new services
and configurations. During the acquisition of the Australian retailers, however, there were complex
integration challenges ranging from the technology used by each party and the huge amounts of data.
Woolworths was the mother company, meaning it had to accommodate these integration challenges.
Without getting new infrastructure, new services and configurations of the middleware—which included
Message Broker and DataPower—were implemented to cater for the demand. In the Message Broker area
there were a lot of transformations and data enhancements that had to be made to integrate all
applications, leading to the use of more resources in order to process the large volumes of data. In theory,
DataPower could handle the load because DataPower was not a storage device but was, in fact, a
transmission device. The system’s disk space was used for configurations and for the run time
environment. However, due to the high volumes of data being transferred through DataPower, the
amount of disk space being used kept increasing. As a result, when the capacity was reached the device
either hung or had to be restarted in order to free up some space. This process resulted in some of the
transferred data failing as well, since some of the data got lost during the restart. This resulted data in not
being delivered at the required time, a violation of the company’s Service Legal Agreement (SLA).

Application Integration Team (AIT)
AIT was the Woolworths integration team that provided seamless integration solutions between systems
running at Head Office, insStores, distribution centers and at suppliers. No systems within Woolworths
were supposed to communicate directly; everything was expected to go through AIT. AIT provided
integration for systems running in all areas of IT - Foods, Clothing & Home, In the Bag, Woolworths
Financial Services, Human Resource, Finance, Logistics, Stores, Planning, and Information Delivery.
The AIT team consisted of groups that functioned together in the integration space. The Automation and
scheduling team, Interface Development team, Infrastructure team and the Supporting Technology team
were the main groups within the team. They all had specific roles in the AIT team but came to work
together at the end for the solution. Within the Supporting Technology team there was a DataPower team
where Tshepo was a core member. He dealt with all the DataPower developments from projects as well as
day-to-day operations and enquiries.
Within AIT, the following layers of decision makers were in finding a solution to decreasing disc space
untilization in the DataPower device: AIT managers, AIT infrastructure/architectures, Supporting
technology manager and the Analyst programmer. These are illustrated in Figure 1 of Exhibit 11.
The AIT Management was a group of AIT managers in the different AIT structures that were responsible
for the bigger AIT decisions. All decisions by AIT had to be approved by them as they were responsible
for allocating the resources and finances for the project to be approved. The second layers of the decision
making were the AIT infrastructure or architecture group, which was responsible for all the designs and
architecture of systems in AIT. They determined how the systems fit into each other, creating
infrastructure that would be effective and efficient for the purpose of an optimal integration space.
Third on the decision making hierarchy was the Supporting Technology (ST) manager, who was
responsible for decisions relating to the product itself – DataPower. The ST Manager was the most
important decision maker with regards to the specific system requirements and the need to change the
appliance. Basically, they served as the ‘owners’ of the product. Lastly at the bottom of the hierarchy was
the analyst programmer who used the products, responsible for setup, configurations and development of
services.
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The Decision
Tshepo had investigated various options available to solve the problem of DataPower’s disk space
reaching the maximum capacity. The low disk space had already caused problems, since it had resulted in
the DataPower device restarting, causing transactions to fail and lose data. Unless addressed, these issues
would violate the business SLA by failing to deliver all data to the target systems, resulting in the loss of
vital data, such as payroll and sales information. Not finding a solution and fixing the problem would
reduce Woolworth’s IT integration reliability, as well as negatively impacting its reputation. In addition to
these consequences, Woolworths would lose a lot of money due to mismatching of data and the recovery
of the data that was lost due. After investigating the situation, Tshepo uncovered several alternative
approaches to the problem. These included the following options.

DataPower Optimization
The first option was to optimize DataPower services and configurations so that the appliance performed
better. This decision would require analysis and evaluation of services by checking where the problem
areas were. This would require considerable effort from Tshepo and the ST Manager, even though both
already worked closely with DataPower and had considerable knowledge relating to how the systems
worked and were configured. The optimization would free up some disk space and increase transfer
speeds if done optimally and correctly. From the AIT financial point of view, this would be the cheapest
choice as no external interventions were required and all the resources needed were onsite. There were,
however, likely to be significant limits with respect to the performance benefits that could be obtained
solely through reconfiguration. Moreover, performance could easily degrade again in the future as
demands on the system increased.

DataPower Firmware upgrade
Firmware upgrade was the second option. An upgrade from the existing firmware was already available
for the current device. That upgrade reportedly included optimizing the DataPower framework and fixing
exiting bugs. Tshepo speculated that it would work but only for certain issues that had already been raised
with IBM. The risk was that the bug fixes or optimization might not have any effect on the Woolworths
issue. Worse, like all major system upgrades, it had the potential of causing existing applications that
worked property to fail. Even though it was viewed as a good option, the new firmware had to be
analyzed to see what was being fixed or changed so that it did not affect the system negatively—a process
that could take a considerable amount of time and effort.

New DataPower Appliances
The third and the most expensive option was to get a new DataPower appliance. This would require all
resources to be involved as the migration process would include a lot work. The appliance would be
placed at the Woolworth’s data center (DC) and all network cables would have to be connected. All the
services and configuration would need to be migrated from the old to the new. Tshepo would need to
ensure that thorough testing was conducted to ensure that the components were working successfully.
Only then could the new devices be switched on, at which point all the existing service would be running
on the new device.

7

MANAKA

Other Applications Optimization Systems
Optimizing the systems connecting to DataPower was another option on the table. Systems such as
Message Broker, Managed file transfer (MFT), Message Queue (MQ) infrastructure could be analyzed,
optimized and reworked in order to help DataPower with the low disk space issue. For example, these
systems could be reconfigured to send chunked messages, which were big messages that are cut into
smaller pieces and passed through DataPower. This would help with memory consumption and,
hopefully, the transfer speeds. The solution would require many resources because it was not only related
to DataPower but all the systems around it. Testing would also be a big factor as there would be many test
scenarios to check if the changes had been successful in combating the low disk space issues.

Load Balance with Disaster Recovery DataPower
The last option considered was the use of Disaster Recovery (DR) DataPower, a backup system put in
place to allow continuity of operations in the event that the primary appliance failed, to load balance with
the primary appliance. This process would shed some load on the disk space of the primary by sharing the
load with the DR DataPower. The only thing required was to ensure that both appliances were identical
with respect to services and configurations. This would be followed by the networks team routing the
transactions to both appliances equally. This option was actually part of the future architectural setup that
had been suggested by the infrastructure/architectural team.

Parting Thoughts
The options needed to be evaluated in terms of cost to the company, resources available, time
consumption, and the likelihood that the selected option would fix the problem. Tshepo would then
propose the best option, or a combination of options, to his supervisors. Once a decision was made, a
review meeting had to be held with the rest of Woolworths’ IT to determine any threats and opportunities
the option may bring about. What made this particularly challenging was the fact that Tshepo felt that the
option most certain to solve the problem immediately—buying a new DataPower device—also happened
to be the most expensive and time-consuming. Thus, from a business point of view, all other options had
to be explored.
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Exhibit 1: Retail Business in South Africa

Source: http://wrlc.org.za/retail-landscape-2/retail-business-in-south-africa/
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Exhibit 2: DataPower as an ESB

Source: https://www.slideshare.net/ValeriIllescas/datapower-steven-cawn
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Exhibit 3: DataPower as an ESB with WebSphere products

Source: https://www.slideshare.net/albertspijkers/secure-and-optimize-delivery-of-multi-channelservices-using-ibm-data-power-gateways

12

Volume 3, Number 16, 2018

MUMA CASE REVIEW

Exhibit 4: Message Broker/ Integration Bus

Source: https://en.wikipedia.org/wiki/IBM_Integration_Bus
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Exhibit 5: DataPower Explained

Source: https://www-01.ibm.com/common/ssi/rep_ca/3/877/ENUSZG06-0353/ENUSZG06-0353.PDF

14

Volume 3, Number 16, 2018

MUMA CASE REVIEW

Exhibit 6: SOA Architecture

Source: https://www.slideshare.net/mikejwalker/soa-in-financial-services
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Exhibit 7: DataPower Firmware Support Lifecycle

Source: http://www-01.ibm.com/support/docview.wss?uid=swg21246298
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Exhibit 8: Woolworths’ David Jones Acquisition

Source: http://www.woolworthsholdings.co.za/whl_mini_2014/pdf/press_release_final.pdf
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Exhibit 9: Woolworths Values and Description
Table 1: Woolworths Values and Description
Values
Description
Quality and style
Deliver the best
Value
A simple and fair deal
Service
We always think customer
Innovation
Discover the difference
Integrity
Doing what you say you will do
Energy
Be passionate and deliver
Sustainability
Build for better future
Source: Developed by case writer.
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Exhibit 10: Woolworths Holdings LTD Groups

Source: Developed by case writer.
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Exhibit 11: AIT Decision making Hierarchy

Figure 1: AIT Decision making Hierarchy
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