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Have the courage to follow your heart and intuition.

They somehow know what you truly want to become.

— Steve Jobs

Most people overestimate what they can do in one year

and underestimate what they can do in ten years.

— Bill Gates
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INFORMATION TECHNOLOGY continues to change the way we live, play,
and do business. The dominance of the IT job market is due in part to numerous

factors, including the prolific growth of the Internet and e-commerce, lower
hardware and software prices that allow more businesses to upgrade their technology,
~ increased demand for information security specialists spurred by the escalating
frequency and sophistication of cyber-crimes, the advent of smarter applications that
enable companies to analyze data and develop unprecedented business intelligence,
and the dawn of the mobile computing era. However, despite rapid growth and
increased opportunity, simply showing up will not guarantee success. The IT job
market will continue to get more competitive as people go where the money and jobs
are. This is why it’s important to clearly identify your career objectives and develop
a learning plan with the necessary skills, computer training and IT certifications to

build a competitive edge and achieve your goals.

Section

Pre-reading Activities
1. Check (V) the statements which you think are important for programmers.

[ a) Math skills

] b) Good design

[ ¢) Attention to details

] d) Patience

] e) Self-learning skills

[ f) Logical, precise, rigorous thinking
[0 g) Problem-solving skills

] h) Good communication skills

2. Work in pairs and discuss the following questions.

a) What job in IT field attracts you most? Why?
b) What should you do before you choose your career?

c) Why do IT majors need to learn math?
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(Text Y}

1. Many people want to know if they have what it takes to be a good programmer. There’s

What Does It Take to Be a Programmer?

no simple, check-these-boxes answer to the question, but there are some helpful traits that you

may have or that you can develop.

2. Do I need to know Math? First, let me eliminate a myth: some people think that math
skills are important, but I've seen great mathematicians who are mediocre programmers and lots

of great programmers who are certainly not mathematicians (and probably never expected to be).

3. Programming is more of a designer’s task—to be a good programmer, having an eye for
style and good design is extremely helpful. I don’t mean the type of style that governs where you
put pieces of syntax. For instance, in C, there are several places where you can put curly braces'

to surround blocks of code, and while there are heated debates about whether

if ()

if (...) 4 ) x
is better than {

j

|

4. These are small points of little consequence, and as long as you are consistent,
this trait will eventually come naturally. What I really mean by style is that you have to

have a good sense for discriminating between “good” and “bad’ approaches to attacking problems.

5. Design is important. When you first sit down to write a program, you probably don’t know
exactly what it should do (or how to do it). If you're disciplined about it, you’ll take some time
to plan things out on paper and figure out more or less what you’d like your program to do. That’s
great, but it won’t substitute for having actually used the program and noticed that, yes, it would be

fantastic to add this one little feature here.

6. The secret is that adding little features can be very hard! This seems surprising to someone
who’s never programmed before: all you need to do is have it print® this one piece of data, or take
this one type of input, etc. The problem is that inside the program, the architecture might not
be designed to support that kind of information. For instance, let’s say that you wanted to move
a button from one place to another on a simple graphical user interface®. If the program has
been well-designed, this shouldn’t be too much of a problem, but if it hasn’t, well, consider this
possibility: the position of the button is governed by its location in pixels. All button locations are
hard-coded* into the program. Now, if you move one button, you may have to go back and change
where every single button is located both in the routine to draw the buttons and in the routine to

accept the input. This can be quite a hassle!

7. Clearly, you want some way of having a notion of button positions that isn’t quite so hard

to change. But if you started out your program and didn’t consider that it would be nice to be able
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to move the buttons around, you have to go back and change possibly 20 or more lines of code (say,

two for each button) just to move one of ten buttons. And if you make a mistake with one button,

you’re likely to see unforeseen results whose cause is hard to discover.

8. This kind of program design is brittle: it can work at first, but when you need to change
something, it’s not flexible. Each button depends on every other button and relies on the
programmer to make the changes. A much better approach would be one in which the positions of
buttons when they’re drawn and when they’re clicked on are linked—changing one wouldn’t mean

you have to change the other.

9. The more willing you are to put in the up-front thinking before designing your program,
the easier you will find the actual writing of code. This is not to say that when you’re first learning
you shouldn’t just write some simple programs without worrying too much about these issues. But

you should be prepared to pay attention to these things and what problems your first programs did have.

10. The second trait that you need is patience. At some point in your programming career, you
will certainly make small mistakes that cost you hours of debugging only to realize that you were
misspelling a variable name so the compiler thought it was another variable. These things happen
even to good programmers—and the better you get as you practice, the more you find that your
bugs are interesting—but still hard to find. If you’re not willing to patiently work through possible
hypotheses and test each one in turn, you’re probably going to find programming to be frustrating

as much as it is exhilarating.

11. If you’re looking to eventually have a programming job full-time, you’ll want to acquire
exceptional patience because you’ll almost certainly be expected to spend a great deal of time
working on documenting your code for other programmers and possibly even hunting bugs in

someone else’s code.

12. The benefit of all of this is that you gain an eye for small details that can have ripple
effects and you become much better at the process of asking yourself what could go wrong and
how you can test it. Finally, you have a lot of tools at your disposal to help mitigate the problems;
you can use the compiler to find syntax errors and debuggers to find runtime errors’. Life is not

bleak: not all of your time will be spent finding bugs!

13. Third, you need to be able to think in a logical, precise, rigorous way—you have to be
willing and able to specify all of the details in a process and understand exactly what goes into
it. This can lead to some amazing realizations—for instance, you will understand almost anything
better once you’ve written a program to actually do it. One story goes that a group of programmers
discovered a flaw in a state law passed by the legislature when trying to program the logic of the
law—it turned out two paragraphs made contradictory statements! Nobody noticed until they tried
to make it easy enough so that a computer could understand it. It means that you need to have
the ability to eventually understand the entirety of a process at the level of detail required for a

computer to be able to mechanically reproduce it.
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14. At the same time, you must be capable of framing problems the right way and be or
become a good problem solver. While your program may need to accomplish a certain task, don’t
get caught up in the first way you tried to solve the problem. For instance, if you need to store 20
phone numbers, it might make more sense to use an array than 20 separate variables. Even though
you could eventually write the program that way, it would be much better to write it with the array.
It would be a shorter program and an easier program to maintain. Often, restating the problem is a
good way of reframing it. This is a skill you’ll learn over time; you don’t need to have mastered it
before you start programming.

15. If you are persistent, willing to pay attention to issues of design and focus on both
problem solving and precise solutions to problems, you will go as far as a programmer. If not, a

programming career may turn out to be exhausting and tedious.

(Adapted from Alex Allain’s “What Does It Take to Be a Programmer?”

on Cprogramming.com, Dec. 2011)

® New Words

trait /treit/ n. [C] element in sb’s personality; distinguishing characteristic A [~ ;
REARF AL FFIE

eliminate /i'limmeit/ vt. ~ sb/sth (from sth) to remove (esp. sb/sth that is not wanted or needed)
PR PR HEBR (TREARL B AT SN / 5 )

myth /mi6/ n. 1. [C] a story from ancient times, especially one that was told to explain

natural events or to describe the early history of a people # & 2. [C]
something that many people believe but that does not exist or is false f#
2 NG EA A AEERAS FLI Y o alAtid:

mediocre /mi:di'auka(r)/ adj. not very good; second-rate; moderate; inferior in quality AAHFH); F
11 S o 1)

govern /'gavn/ vi. l.(grammar) to require to be in a certain grammatical case, voice, or
mood FMC; PRAE; TE 2. to influence (sth/sb) decisively; determine

SCRCHFY) ) FEN DE

v.  to rule (a country, etc.); control or direct the public affairs of (a city,
country, etc.) ZEi (IS ) ; #=, R, W, &8 (W, K
REM A LFES)
syntax /'sintaeks/ n. 1. [U] (linguistics) (rules for the) arrangement of words into phrases and
phrases into sentences 1) ¥%; IfF A1) 45 #) 2. [U] (computer science)
the rules that describe how words and phrases are used in a computer’
language [ it ] ifk, —FRFIGHESMBFERICE
discriminate /di'skrrmimert/ v~ between A and B; ~ A from B to see or make a difference ( between
two things) 73, BEA, X5 (P4 )
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architecture /'akitekt[a(r)/

graphical /'grefik(a)l/
pixel /'piksal/

routine /ru:'tim/

hassle /'hasl/

brittle /'britl/

up-front /'Apfrant/
debug /di:'bag/

variable /'veariabl/

compiler /kam'paila(r)/

exhilarating /1g'zilarertiy/
exceptional /ik'sepfanl/
document /'dokjumoant/

VI

n.

vi.

adj.

vI.

adj.

VI

~ against sb/in favour of sb to treat (one person or group) worse/better
than others IRl ( FEABIELE N )

1. [C] (computer science) the structure and organization of a
computer’s hardware or system software [ i1 | /& R 454 ; 284) 2. [U]
the discipline dealing with the principles of design and construction

and ornamentation of fine buildings 3% it HRELEIEE:

. 1. relating to or presented by a graph [E|f##{) 2. written or drawn or

engraved Z2¥); A=7hiT)
[C] the smallest discrete component of an image or picture on a CRT

screen (usually a colored dot) (i /R#sE FAALIEIRE) ) 1§ %

1. [C, U] an unvarying or habitual method or procedure ( H % ) 2
¥ Bf1FEX 2. [C] a computer program, or part of a program, that
performs a specific function [ i ] F£/%

1. [C, U] (informal) difficulty; trouble JFRJii; HME 2. [C] (informal)
disorderly fighting; dispute j##%; b

(informal) to annoy continually or chronically f§i----- 45l ; ik

1. hard but easily broken; fragile i 1fif 5 i% (/) Jifi 55 6); (fig.) easily
damaged; insecure 285N ; A4 2. (of a sound) unpleasantly
hard and sharp ( 87535 ) 2Fi] 3. (of a person) lacking in warmth;
hard (8N ) ¥R ; MEAHALEY

. advance; frank and honest $2RjHY; THAEH; HAEK

1. (informal) to find and remove defects in (a computer program, machine,
etc.) KEMIDFHERR (iHSALEF . HLASSE) T 2. (informal)
to find and remove hidden microphones from (a room, house, etc.) M
(JpR5) Wk IF ZFReivras

1. varying; changeable Z8{k(1); R[AR[H); 5780 2. (astronomy) (of
a star) periodically varying in brightness ( {58258 ) 52 EIHASLK)
1. [C] (often pl.) variable thing or quantity ] A% {] =4y, W] A5 () &
2. [C] (technical) a mathematical quantity which can represent several
different amounts 75

1. [C] someone who collects different pieces of information to be used
in a book, report, or list Z#fH# 2. [C] (technical) a set of instructions in
a computer that changes a computer language known to the computer
user into the form needed by the computer M & 2% 1% & FLAATS il ik FE
FRIIRRTF s it

/. very exciting and enjoyable fli A 5240 ; 4 AJRATHY
. very unusual; outstanding 511); FEULH); AN, AR 2EHH

[C] paper, form, book, etc. giving information about sth; evidence or

proof of sth SCH4F; Z43C; STk

1. to prove or support (sth) with documents F S HHIESEBRUERH ( 3
£ ) 2.torecord the details of an event, a process, etc. ic%; 20 5E1E



