Ihe yearis 985 AL, From a balcony fust outside your

royval quarters, you survey your entire kingdom in

the valley below. Across the vailey sits the castle
af your arch rival, For vears, you and the other king have
shared this valley, battling for land and foeod for your peo-
ple. But now you fire of this status guo—you want the valley
all to yourselfl, Your mind searches fora means (o this end,
An all out battle between armies? A fight-to-the-death bet-
weert vou dand the other king? No. Experience has taught
you that only through shirewd economics can you slowly
weaken your opponent and rufe the entire valley.

Serf City 1s a two-player economics simulation
employing both text and graphics. Each player rules
one of the valley's two kingdoms, both largely subsis-
tent on wheat crops. Your objective is to increase the
size, wealth, and population of vour kingdom until you
Tun your opponent out of the valley.

But this s no shoot-em-up arcade game, Only sly
economic tactics can put you on the road to prosperity
in thissimulation. Several devices are at your disposal:
You can purchase land, establish commerce, build
wheat mills, plant crops, sell wheat, raise taxes, and hire
or fire your own army. However, you don't have con-
trol aver mryﬂ*LLn%I The program contains random fac-
tors simulating unforeseen disasters that can severely
diminish your kingdom's crops or population. [See
Figure I for a schematic of how all these economic fac-
tors interrelate.)

Factors Of The Realm

When the program starts, you and your opponent
must enter your names, Then, the main data display
appears on the screen (see Photo 1). The data screen
displays the current year—beginning in the year 885
AD.—next to your name. A turn lasts one year, but the
number of years that a game can last (s unlimited. A
game terminates when the players quit or when one
player has no more population or land,

The main data display also lists vour initial economic
resources. Both players begin the game with 12 units
af land, 80 people, 500 gold pieces, and 500 bushels of
surplus wheat. The land is occupied by 2 units of com-
maerce and | mill, leaving 8 units for farming,

After you've briefly studied the data display, vou
begin play by pressing the key cormesponding to the
economic deviee you want to manipulate. It's time o
don your royal economic thinking cap and commence

¥OUur most nunni‘r::dg ruling strategy| Frompts guide %mu
through the rest of the simulatlon, When you complete
entering data for the current year, press [RETURN| ar
[ENTEE]. Now, it's your opponent's turn. When your op-
ponent has finished entering data, press [RETURN] or
[ENTER] again to display the year-end economic report.
which s based on the decisions made during yvour last
turn [see Photo 2). The program then shows your up-
dated score on the main data display during your next
Turm.

Population

Population varies each year, due to births, deaths, im-
migration, and emigration. And these factors luctuate
depending on your kingdom's overall prosperity—a
healthy food sui:lp‘pr. reasanable tax rates, and a suffi-
cient work foree, To increase your population, for ex-
ample, feed your people more (see *Food ' secton). mak-
Ing sure that you have enough field and mill workers
ta produce the extra food you need. Feeding your peo-
ple less reduces your population. Fopulation can also
drop when the personal tax rate s teo high (see “Per-
sonal Tax™ section); people may move to other
kingdoms with lowrer taxes (but never into yotir oppa-
nent’s kl?gdﬂlﬂ], If your population drops to zero, your
kingdom lalls, and your opponent rules the entire valley.

Employment

The program allocates portions of your population to
work in your kingdom's fields, mills, and commerce,
Field workers are your highest priority—without them
you have no wheat to process for food, Therefore, the
program automatically allots enough people to harvest
all of the land you have planted, If you have sulficient
population, the program then allocates any additional
people to work in mills. Next, the program makes com-
merce workers out of any other people vou have after
fully staffing your flelds and mills. Finally, the program
considers any leftover population to be unemploved.

Commerce

The program expresses all merchant trade in terms
of units of commerce, each unit costing 500 gold pleces
and u«::u&:}'in one unit of land, Your compensation Is
the benefits of taxation (see "Commerce Tax™ section].

You can place only one unit of commeres on ezch unit
of land not oceupled by mills, If your population is too
small for the number of commerce units you own, some
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shops must close, thus
reducing the flow of taxes.

To buy units of com-
merce, press [M] to select
the Map option from the
main data display [see

“It's time to don your royal economic
thinking cap and commence your
most cunning ruling strategy!"'

Wheat Surplus
Surplus wheat includes
all the wheat you harvest or
purchase cach year. As in
real life, wyour vearly
harvests vary, Serd City

Photo 1). A map of the

valley appears, dEFICIin%}WIﬂnd and your opponent’'s
land in different colors (see Photo 3). Position the cur-
sor on top of the land you already own (sec appropriate
Control Capsule for cursor movement keys), Press [C]
for Commerce, and & graphie eymbeol appears in place
af the cursor to indicate the new addition. But. if you
don't have the 500 g?‘sﬂ pleces required to establish a
unit of commerce, the symbol does not appear.

Mills

Mills produce flour from the wheat you buy or harvest.
A larger population requires more mills. Without atleast
one operating mill, all your people will starve. On the
other hand, running too many mills pulls people out of
commerce, redy COMIMErce-tax revenue.

A fully staffed mill {14 workers) produces enough food
for 100 people. Understaffed mills produce less wheat—
or with no workers, shut down entirely.

A new mill costs 1.000 gold pieces, To construct a
mill, press [M] from the main date display to view the
Map. Move the cursor on top of your own land, press
[M] for ML and a graphic sgmbul representing the new
mill appears on you land. Build as many mills as you
want [only one per land unit). as long as you have
enough open land and lots of gold!

Food

Your food supply relies on 3 factors: the number of
mills operating: the number of people avallable to work
in the mills: and the amount of wheat available for
consumption.

Without enough feod. your people will starve or move
to another kingdom, reducing your personal-tax
revenues [see “'Personal Tax™ section]. Feeding your
E:upl: slightly more than they need results in mare

irths, fewer deaths, and an influx of people to your
kingdom—which increases personal-tax revenue,
However, large-seale over-feeding results in tob man
births, too few deaths. and too many emigrants—whic!
eventually leads to uveru]i.fapulaﬂun and an unstable
economy. Overpopulation leads to high unemployment.
with people d:plcﬂnir_hﬂ fiood supply but not working
to compensate for what they consume.

To decree the amount of wheat available for food,
press (W] to select the Wheat option from the main data
display. When the Wheat option menu appears, select
Feed the People. and enter the number of bushels you
want to feed your kingdom. Maintaining your current
population requires a supply of at least 5 bushels of
wheat per person.
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contains 4 mandom [actor
simularing vearly variances in harvests, such as bumper
crops due to favorable conditions. or crop failures due
to swarms of locusts,

You can allocate your surplus wheat however you
wish—sell it for gold, plant it as seed, process it as food,
or pul it in storage, You may even want (o use wheat
as a commadity, buying bushels when the wheat price
is low and selling when the price is high. But If you leave
vourwheat in surplus too leng, rats might eat large por-
tions [possibly all) af it .

Wheat Storage

Store your wheat that is not being used. To store
wheat, press [W] to select the Wheat option [rom the
main data display. When the Wheat option menu ap-
pears, select Wheal in Storage, and enter the total
number of bushels vou want to store, For example, if
vou want to add 20 bushels of wheat to the 50 bushels
you already have In storage, simply enter ' 70." Totake
all of your wheat out of e, enter 07 for the amount
of bushels in storage, and the program automatically
moves all vour wheat Into surplus. Now you can allocate
the wheat any way you want,

Seed Planted

The amount of wheat you plant as seed determines
the size of next year's harvest and the number of peo-

le required to work In the flelds. Yoo can plant up to

rf(: bushels on each unit of plantable land—iand not oc-
cupied by mills or commerce. Flanting more than 10
bushels per plot of land wastes the excess wheat seed.

Each bushel of seed planted requires one person waork-
ing in the fields, Therefore, planting too much seed pulls
workers from mills and commerce to work in the fields.
And with no mill workers, vour kingdom starves—even
if you have a bumper crop! Let's say you have a popula:
tion of 100 and plant enough wheat to put 95 workers
in the fields, leaving only 5 people to work in the mills.
These 5 workers cannot produce enough food to ade-
quately feed your entire kKingdom.

Tao plant seed, select the Plant Seed aption from the
Wheat option menu, and enter the deslred amount.

Total Land

This total on the main data display represents all of
the land you own. The only resirictions on the amount
of land you can own are the dimensions of the screen
and your own financial resources. The cost of land varies
from 25 to 150 gold pleces—higher wheat prices raise
the price of land.



Remember that every time you add a unit of coms-
merce or 2 mill, you have one less unit of plantable land.
Therefore, while expanding your kingdom, be sure to
purchase enough land for crops to feed your people,

Toacquire land, move the cursor to a plot of land that
Is adfacent to land you already own, and press [L] for
Land. If you have enough gold to pay for this land, your
color appears at the cursor’s location.

Soldiers

You need soldiers to capture land from your opponentc
and to protect your own land from similar attacks. To
selze a unit of your opponent's land, you must expand
your kingdom's boundary until It touches your rival's
boundary. Then move the cursor on top ur)lyuur oppo-
nent's land (adjacent to vour land), and press [L]. If you
have enough gold to pay for the land, and enough well-
paid soldiers to defeat the opposing army, the land is

ours. However, as in any war, you pay a price—you
ose A random percentage of soldiers,

To hire or fire soldlers, press [5] for Soldiers on the
main data display, select either Hire or Fire, and enter
the number you desire. Keep in mind that hiring soldiers
pulls people out of your work force. Creating a large ar-
my to Erutr:nt your lands may not leave enough people
to work in the fields, mills. or commerce. On the other
hand, too few soldiers may be an open invitation for your
opponent to selze your lands.

Soldiers’ Pay

You must pay every soldier an annual fee. The more
you pay your soldiers, the harder they fight in battle,
However, paying one soldier 100 gold pieces is not as
wise as paying 5 soldiers 20 gold pieces each, And even
in the10th century, soldiers have their standards—pay
t::lur soldiers too little, and they will desert your

ingdom, thereby reducing yvour population.

To set army wages, select the Pay option from the
Soldiers option menuy, and enter the amount you want
to pay each soldier per year,

Gold Pieces

Gold Is essental to the financial success of your
kahg om. You can use gold to purchase land, wheat,
fills, and commeree. You can acquire gold through tax-
atlon (see "Personal Tax" and “Commerce Tax' sec-
tions), or by selling wheat you have already harvested
[see Wheat Surpliis section).

LINLLTURE ODMEUIRLE
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Flgure 1
Thisdiagranm [Busirates sonse of the intricate interrelatonships that you
st comtrol to preserve and enrch yoor serf-bnsed economy.

Commerce Tax

This tax is placed on your mills and the merchants
engaged in commerce. Commerce-ax revenue varies,
depending on the number of workers in mills and com-
merce and the prosperity of your people.

The tax also affects the number of people that can
wark in commerce and mills, For example, if you set
the commerce tax at 10 percent, the merchants can
employ 22 people per unit of commerce. At 30 percent,
wvour merchants can afford only 18 employvees per unit
of commerce. Therefore, if you set the tax rate too high,
the unemployment rate rises as some shops must close.
Set the rate too low, and vour revenues diminish. The
maximum commerce-tax rate 18 89 percent—ocommerce
will not tolerate a higher tax rate,

Personal Tax

You can also establish, raise, and lowera personal tax
to generate revenue based on population and the pes-
ple’s prosperity.

When over-taxed. your people spend less, reducing
your commerce-{ax revenue, Over-(axing may also drive
people away and cause more deaths and fewer births,
Toset the personal tax rate, select
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CONTROL CAPSULE CONTROL CAPS ] 17 for Tax from the main data
= OL CAPSULE & dispE:IJuy. press mdm stl.c:;ll the per-
sonal tax rate, and enter the percen-
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In the Atari version of this simulation, there are two
types of tax—a personal tax placed on a kingdom’s
population, and a commerce tax placed on a
kingdom’s mills and commerce. The program uses a
‘‘prosperity variable’ as a measure of the kingdom'’s
wheat available per person, the personal tax rate, and
the ratio of mill workforce to total population. The ad-
jacent Design Focus depicts how prosperity and other
variables combine to determine both the kingdom’s
personal tax income and its commerce tax income.

The personal tax affects all employed citizens in the
kingdom. To calculate the personal tax, we first add
the number of people working in fields, mills, and
comimerce.

TOTAL EMPLOYED = FIELDS + MILLS + COMMERCE
We then multiply this value by the prosperity vari-

| able, by the personal tax rate, and by a scaling factor.

PERSONAL TAX INCOME = EMPLOYED » TAX RATE « PROSPERITY « .15

The number of people employed in mills and com-
merce determines the commerce tax income. These
two workforces combine into a total, which the pro-
gram uses as one variable to determine the kingdom’s
commerce tax income. As with the personal tax, the
prosperity variable also figures in the commerce tax
equation. The following expression shows how we
multiply the number of workers in the mills and com-
merce by the prosperity variable, commerce tax rate,
and a scaling factor to arrive at the commerce tax
income:

COMMERCE TAX INCOME = EMPLOYED « TAX RATE « PROSPERITY « .25.

[0 E=——— LISTING ANNOTATIONS =——1

Line Nos.
100-190 Program header

200-270 Initialize program

280-290 Title screen

300-320 Get option to load old game
330-380 Get players’' names

390-410 Main control loop

420-490 Main data screen and options
500-660 Map screen and options
670-810 Add unif of land to map
820-860 Add commerce to map
870-910 Add mill to map

920-1020 Resolve conflict

1030-1110 Wheat option screen
1120-1140 Feed people

1160-1170 Plant seed

1180-1200 Store wheat

1210-1230 Buy wheat

1240-1260 Sell wheat

1270-1320 Input routine

1330-1340 Bad input messages
1350-1520 Hire/fire soldiers

1530-1580 Set tax rate routine
1590-1980 Year-end harvest report
1990-2110 End-of-game routine
2120-2270 Load and save routine
2280-2380 Display main data screen
2390-2460 Program data

2470-2600 Initialization routine
2610-2680 CIO routine for disk and tape operations

0 =————==— DESIGN FOCUS %

Serf City Tax Structure
SERFS EMPLOYED IN
THE FIELDS
SERFS EMPLOYED IN THE % TOTAL EMPLOYED
FLOUR MILLS POPULATION
SERFS EMPLOYED IN
COMMERCE ]
PROSPERITY § M PERSONAL TAX INCOME
PERSONAL TAX RATE
SERFS EMPLOYED IN THE ) TOTAL EMPLOYED IN
FLOUR MILLS ﬁ—’ COMMERCE AND MILLS
SERFS EMPLOYED IN
COMMERCE
PROSPERITY COMMERCE TAX INCOME
COMMERCE TAX RATE
0 =—— DIRECTORY OF VARIABLES=——
Variables Functions
K(,) Kingdom's vital statistics array
P1S, P2§ Players’ names
XS Legal keys .
AS$, BS Input routine utility variable
ML$ Machine language routine
S$ Map screen r
A Value returned from input routine
ADD, ADH, ADL For CIO routine
CHN, DL, IOCB For CIO routine
NMH, NML NUM For CIO routine
C Character under cursor
C1 Utility for calculations
C2 Utility for calculations
c3 Utility for calculations
CH Character placed into map
DN End-of-game flag
E Employment in fields
F Employment in mills -
G Employment in commerce
P Prosperity of people
Pl Current player
P2 Opposing player
R Random number
RWF For CIO routine
w Value of wheat during vear
w Key returned from key scan -
YR Current year of simulation
Z Utility loop counter
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