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Phil Holmes, 
chief technology officer,
BTexact

The world of telecoms

has changed almost

beyond recognition

since the 1970s. 

Phil Holmes, BTexact’s

chief technology officer,

talks of technology

mini-revolutions 

INNOVATION
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PHIL HOLMES is “having a whale of a time” in his
new job. As chief technology officer of BTexact, he is
responsible for driving technology innovation within
BT’s research, technology and IT operations business.
“It’s neat being top techie in the organisation,” he says.

There are two elements to Holmes’s work. One is 
to look at what’s going on within BTexact and
communicate that to the rest of the group and the
outside world. The other is to keep abreast of what’s
happening elsewhere and spot the areas worth
pursuing. He points out that the second element
includes “looking at the rest of the BT group and
ensuring that the work we’re planning to do meets
those market needs”.

APPROPRIATE TECHNOLOGY
More than once he stresses the importance of making
the most appropriate use of technology. “One obviously
dumb thing to do is to run around discovering a piece
of technology and someone says ‘this is great, we
should be using it’ and then we discover it’s not great.
We ought to be a little bit cleverer than that.”

So how is it that BT, with all its legacy infra-
structure, can compete with new market entrants who
come along and build something new from scratch?
“That’s a complex issue in many ways. If you look at

the average financial profile of a
completely new start-up, they lose shed-
loads of money in the first few years as
their capital expenditure continues and
their income from customers starts to ramp
up. We tend not to want to lose shed-loads of
money on new investments, especially
when they’re unproven at that point.

“When we get to a slightly more mature
phase in electronics technologies then I
think we compete very effectively. We try to
have a combination of the appropriate
technology and maybe new technology but
make best use of the infrastructure we’ve
got. The entire solution under the hood
might be slightly different from what the
start-ups are providing, but when we enter
the market we tend to provide a service of
great geographical coverage, certainly
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BTEXACT FACT-FILE

In its present form, BTexact came into being on
1 April this year: the fruit of a merger between
the research and IT divisions of telecoms
provider BT. Its headquarters are at Adastral
Park, near Ipswich, where about half of its
6000 technologists are based. The rest are at
locations around the UK, with an increasing
number working from home.

“IT’S NEAT BEING TOP TECHIE IN THE
ORGANISATION.” – PHIL HOLMES, CHIEF
TECHNOLOGY OFFICER, BTEXACT

ROOTED IN
REALITYby Lorna Sharpe

➔
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at a competitive price, and probably with greater
opportunity to bundle services together.

“We do deploy on a scale that very few other telcos
do. That’s certainly true of the MPLS network.” MPLS,
or Multi-Protocol Label Switching, is an important area
of activity right now. Early in the 1990s, the telecoms
operators were developing Asynchronous Transfer
Mode, or ATM, as a way of carrying all kinds of traffic:
voice, data and multimedia. ATM chops messages into
fixed-length cells (or packets) for transmission, but
unlike other packet technologies it is ‘connection-
oriented’. In other words, the packets are sent over an
end-to-end link and all arrive in the right order, so it’s
possible to achieve guaranteed service levels for 
things like bandwidth, delay and jitter. However, when
Internet use started to take off, there was 
growing interest in using IP (Internet Protocol) 
for voice traffic. For new installations it’s certainly
cheaper to install a single infrastructure for voice and
data, but IP connections are hop-by-hop, and it’s
possible for packets to be sent by different routes and
arrive in the wrong order, so quality of service can be
an issue. MPLS is an attempt to overcome this problem
by sending all the packets over the same path.

Supporting new services means that old equipment
has to be replaced, but Holmes says that would be

happening anyway. “Three years ago we
didn’t have any MPLS-enabled routers; now
we’ve got one of the biggest MPLS
networks in the world, so as technology
moves on we do keep up with it. We’ve got 
a huge IP network as well. There’s a
difference in complexity and network cost,
but compared with a traditional telephone
exchange, routers are dumber and use
more up-to-date electronics, so for shifting
the same amount of traffic, they’re a lot
cheaper.”

MEETING BROADBAND DEMAND
Broadband is another prime example of
deploying on a large scale. BT has just
reached the milestone of a million
wholesale broadband connections and 
the company is running a campaign
encouraging potential subscribers in non-
connected areas to register their interest.
This scheme sets trigger levels of demand
in each area to justify the cost of fitting the
local exchange with the necessary
equipment (Digital Subscriber Line Access
Multiplexers – DSLAMs). “That campaign
has been very, very successful,” says
Holmes. “We’re currently taking a hundred
thousand orders a month for broadband.
That’s about five thousand a day, and it
would obviously peak much higher than
that. There are very few companies who
could handle that kind of volume order,
where physical work is required. Someone
has to go over to the exchange and do some
jumpering to set the line to digital. That’s a
huge amount of work, but when we’ve
made our minds up we’re normally very
good at getting stuff out there.”

The ability to manage the network is
crucial in successfully rolling out new
services. Holmes, with his background in
this area, says: “I do think we are very good
at putting in very efficient operational
support systems.” He gives the example of
a customer who wants to sign up for a call
divert service. They ring a customer
service number, provide a few details and at
the end of the call the operator says,
“Right, that’s done for you.” It sounds
simple, but actually a lot has been going on
in the background during that call.
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It’s nearly 30 years since Phil Holmes joined what was then the Post Office as a
sponsored student in 1974. His early training included ten weeks on the road
doing ‘holes and poles’. “We did dig holes and we did put up poles and I did walk
up them,” he says. He moved to the research labs in 1978, working on transistors
and then high-speed integrated circuits for submarine cables. He spent some time
producing optical components before moving into network management in 1989.
The mid-1990s saw him heading a team of about a hundred people building
Operational Support Systems (OSSs) to manage BT’s advanced data services. At
this point, the bulk of his time was spent on ‘management’ tasks. “Most people use
‘bureaucracy’ in a pejorative way,” he comments, “but I say that if it wasn’t for
bureaucracy the country wouldn’t run.” However, his next move – to chief systems
architect for BT group – saw the balance shift back from people management to
technology. He returned to BTexact as head of technology strategy and took up his
new role as CTO in May this year.

TECHIE ROOTS

“WE TEND NOT TO WANT TO LOSE SHED-
LOADS OF MONEY ON NEW INVESTMENTS.”
– PHIL HOLMES
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“Apart from just making sure that you’re credit-
worthy and that we can prepare the bill for you, the
system has to end up putting the capability onto your
local switch. So the CSS (Customer Service and
Support) computer has taken the details, worked out
your telephone number, worked out what the serving
exchange is and sent that information over a high-
integrity link to a thing called the switch manager.
Switch manager then decomposes that to the specific
switch it needs to talk to at a specific exchange,
translates that into a language that the exchange
understands and sends instructions down to the
switch. The switch responds ‘yes, I’ve done that’, the
message is passed back and the operator tells you the
service is now available,” explains Holmes.

The buzz-phrase for that kind of capability is ‘flow-
through provisioning’. Holmes says it is one of the
industry’s holy grails, for a variety of reasons. Before
the CSS-switch manager link was implemented,
customer details would be entered into the order
handling system, which would create an order on a
piece of paper. The request was then typed manually
into switch manager, with the possibility that errors
would be introduced. 

“Now we’ve got a system that’s cheap, fast and
guaranteed right. Telcos all round the world will say
they can do that for PSTN (the basic voice network),
but for more complex circuits like ATM, frame relay, IP
and MPLS, most of them are nowhere near doing flow-

through provisioning. We’ve instituted it
for Internet services already.”

THE THIRD REVOLUTION
In fact, the distinction between voice and
data networks may not last for too much
longer. In the course of his career, Holmes
has already seen the change from
electromechanical switching to electronics,
which he describes as a kind of mini-
revolution, and then the much bigger
‘digital revolution’ which completely
changed the way calls are handled. That
was accompanied by the replacement of
the entire copper trunk network with
optical fibre. The next revolution, he
predicts, will be combining voice and data
transmission on a single network carrying
all traffic.

Here, he says, you have to distinguish
between what is theoretically possible and
what will actually happen, “but we’re
certainly going to carry voice over data
networks. Telcos have been talking about
seeing a converged network in a year or two
for the last ten years. I think now we’re
genuinely at the point where we, and
maybe one of the other telcos, will actually
be doing that.”
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1. IP packet
    sent from host

3. PE router adds MPLS
    header and MPLS label

4. P routers swap MPLS
   label and forward packet

2. IP packet forwarded
    from CE router

5. PE router removes MPLS
header forwards packet

CE

PE

PP

PE

CE

6. CE router sends
    packet to server

Key to colours in diagram above MPLS label

N.B. Sizes of rectangles do not represent data size

IP payload IP header MPLS header

Router Names

CE = Customer Edge
PE = Provider Edge
P   = Provider

Above: How MPLS
works: at each hop the
data packet is given a
label that tells the 
next router how to
forward it


