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1.4 Lispbuilder-SDLOOOOOQOQO (Windows)
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OO0000O0DOO0O [sBCcLl\site0DOOOO0OOOODOOOOOOOODOOOODODOODOOOODO
oOoooooooooboooooo okooo
OoOoO0OOOO0OO0O00000D0 [sBCLI\siteOOOOOOOOOO

2Linix 0000000000000 000D0000000CFFIOOOO000O0 apt-get 00000 cl-ci00000O
ooooooo
S00000000000000 gfx00 ttf00 mixker 0000000000000 000DOODO


http://code.google.com/p/lispbuilder/wiki/LispbuilderSDL
http://common-lisp.net/project/cffi/releases/?M=D
http://www.cliki.net/Alexandria
http://www.cliki.net/Babel
http://www.cliki.net/trivial-features
http://code.google.com/p/lispbuilder/downloads/list
http://code.google.com/p/lispbuilder/downloads/list

[SBCL]\site\alexandria\
[SBCL]\site\babel_x*.*.*\
[SBCL]\site\cffi_x.x*. *\
[SBCL]\site\lispbuilder-sdl-gfx\
[SBCL]\site\lispbuilder-sdl-image\
[SBCLI\site\lispbuilder-sdl-mixer\
[SBCL]\site\lispbuilder-sdl-ttf\
[SBCL]\site\lispbuilder-sdl\
[SBCL]\site\trivial-features_x.*\

goooooooo

ocooooooOoOoOooooooOooOoDDODObOOOOOoOoSBCLO00ogooooooboobooooDoDo
0000000000000 000000000DOODO000d sbelrcOOOOOOOOO [SBCL]
gboooooooboo

List 1.1: sbclre

(require :asdf)
;; [SBCL]1UO sBCLO OO ODODDODOODDODODOORD
(dolist (dir (directory "[SBCL]\\site\\*\\"))
(pushnew dir asdf:*central-registry* :test #’equal))

;;load listbuilder-sdl
(asdf :operate ’asdf:load-op :lispbuilder-sdl)
(asdf:operate ’asdf:load-op :lispbuilder-sdl-binaries)

.

oo00o0o0oo00ooo0oUoboo0opooo0oooooOooDooOoOoooog sBCLOOOOO

(asdf :operate ’asdf:load-op :lispbuilder-sdl-examples)

(sdl-examples:mandelbrot)
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(save-lisp-and-die

(merge -pathnames "main.core" (user-homedir-pathname)) :purify t)
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doo0oO0ooOoOoOo0o000o0ooobOo0o0oooooooOooo0oooooooooooooog

oooad
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List 2.1: main.lisp

(defun main ()
(sdl:with-init ()
(sdl:window 640 480 :title-caption "OOO") ; D OO ODOOOOO
(setf (sdl:frame-rate) 60) ; FPS[ 600

(sdl:update-display) ; 0O 0O OO

;o 0o ooooobDbo
(sdl:with-events ()
(:quit-event () t)
(:key-down-event (:key key) ; 0D OO DO OOOOOODO
(when (sdl:key= key :sdl-key-escape)
(sdl:push-quit-event)))
(:idle QO
;; 0 0O0O0oDO0ODO0DO0DOoOoOOoODOoDOoDOoooOoOoOoO0OO
(sdl:update-display)))))

OO00oOoO0o0oooooooO0ooDoo00oooO0oO0o0DO000O0O00DO00n (quit)ydooo
ooood
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3.1 UOooooood

0000000000000 000 (List3I)0
goooooOoooOoOoOOOOOOOOOOOOOODOO0O0OOOOOOOBIOOOOOOOO
O00EscO00D00O0O0O0O00O0OO0ODODOOOOODOODOODODO

O 3.1: mainlisp00000O

List 3.1: main.lisp

(defun load-png-image (source-file)
(sdl:convert-to-display-format :surface (sdl:load-image source-file)
:enable-alpha t
:pixel-alpha t))

(defun main ()
(sdl:with-init ()
(sdl:window 640 480 :title-caption "OOO")
(setf (sdl:frame-rate) 60)
(sdl:initialise-default-font sdl:*xfont-10x20x) ; [ O O O 0O 0O 0O
(let ((img (load-png-image "test.png"))) ; 0O O OO OOOO0OADO
(sdl:update-display)

(sdl:with-events ()
(:quit-event () t)
(:key-down-event (:key key)
(when (sdl:key= key :sdl-key-escape)
(sdl:push-quit-event)))
(:idle Q)
;; 000D OooODOoDOoDOoDooooOoOooooao
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39
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44

(sdl:clear-display sdl:xblack*)
s, Do oogao

(sdl:draw-box-* 10 ; 0O 0O 0O 0O O xXxO O
20 ; D OOOOvyoaoO
30 ; O
40 ; 0O O
:color sdl:*magentax ; [] [ [
:stroke-color sdl:*whitex) ; [ O [
;; O 0O00O
(sdl:draw-filled-circle-* 100 ; [ O O x0O O
200 ; O OOvyYOdo
30 ; 00
:color sdl:*xredx) ; [ [0 0O
;; 0 0O00Oan
(sdl:draw-surface-at-* img ; [ [
200 ; OO0O0OOZXxOO
100) ; OO ODOOVYODO
;; 00000
(sdl:draw-string-solid-* ;; FPSUO O OO OOOODOOO
(format nil "~ ,2F" (sdl:average-fps))
300 ; O 0OODODOXOO
400) ; OO O OOyoo

(sdl:update-display))))))

gbooooobooooobooooooo
e J0UDDU0OD (D0OUDOUUDDOUUDDOOD)
e JOODOOOOODOODOO

ooooooboooobooboboooobooboooon
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oo0oooooooobboobooobboobboooooob 1Ioxb 20000000000 DOODO
Dooooooofuoo0o PNGOOOOOO “test.png”DDDDDDDD imgOOOOOOO
gobooobobooooobobooobooboooooboobooooonon

O00000000000D00D00 load-png-image ] 104000000000000000O00O
oOoooOooOoOoooooOobooog pPNGOOOOOOOOOOOOOOODODOODOODOODODOO
gboboobooboooboobooobooboooboooooboooboooobooboOooboooobooon
ooooooooo

ooboooboooooobboooobooboboobbooo 2100000 o0ooooobooboooooon
ooooobboobboobbooboboobooooooo24029000boobooobooboooooDbo
gbobooboooobooboooooboooobooooooboooobooboOoboooobooon
ooooOoooOooo0ooo0ooooobooboooooobo0obOo Xgoooooooyooo
oboooooosio4dbooboobooobobobooooobooooooboobooooobobooon
360380000 img0O00O0ODOODOOOO00ODOCODOD40043000000000000 FPSODO
OO0OOO0O0OO0OO0O0ODO0OO0OOOsdl:average-fps 00000 FPSOODOOOOOOOQOOOOO
format 00000000 2000000000000000000000O00O

3.2 0U0OO

gboboobooooooboooobobooooobouoooboboooo

000000000000 ASCIIO000000000000000000000000000000
2000000 (bmp 0000)PNGOODOOOODOO SDL.image 0000000
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4.1 0OO0OO0O0OO0OOOOOOO

0000000000000 0RO0O0D00000000U0O00DO00DO0D0DoO0OoDoOoDoDoDoOR
ob0oobooobOoon0o escO000OO0O0OO0O0DOO0OO0OOOO0OOCODOOO0ODOOOOODbOOODbOO0O0ODOn
goooooobooooboobooboooboobooboobobooboobooboobooooboooDobo
goboooboooboobooobooboooboooboooboooobooooooobooOoooon

gbooobOobooooboooobooboooooboooo

List 4.1: main.lisp

(defun main ()
(sdl:with-init ()
(sdl:window 640 480 :title-caption "OOO")
(setf (sdl:frame-rate) 60)
(sdl:initialise-default-font sdl:*font-10x20%)
(let ((current-key nil))

(sdl:update-display)

(sdl:with-events ()
(:quit-event () t)
(:key-down-event (:key key) ; U OO OO ODOODOOADO
(if (sdl:key= key :sdl-key-escape)
(sdl:push-quit-event)
(setf current-key key)))
(:key-up-event () ; 0 OO0 D 0OO0OO0OOD
(setf current-key nil))
(:idle ()
(sdl:clear-display sdl:*black*)
;0o oo0oo0ooobbboad
(sdl:draw-string-solid-* (format nil "~A" current-key) 10 20)
(sdl:update-display))))))

0000000 (Listdl) 0000000000000 o0o0ooooooooo

000000000000 key-down-event U key-up-event JO OO OO0 OO OO Okey-down-event
O00000D00ODOkey-up-event 00 000000000000 OOOODOOOOOODOODOOOO
ooo

(:00000 (:key OODO)
.. 0Ooo0oooo
)
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0000000 (key-down-event 00000 O0OOkey-up-event 000 000D0)0000O00O0OO
ooboboooooooobooOooooobOoOooOoDOoboO BscO0O0DOOO0OOOOOOOOOODOO
0000000000 current-key U UDOOOOO00DO0OO00OO0O00O0ODO current-key U nil [l
ocoooooo

oco0OooOoOOo0o0oooOO010000000002000000000000000000000O0AO
000000000000 pi1000000000000000000O0O0000COOO0O0CCDOO0

ooooooool1oooooooooooooooooOoOOoOoOOobOOoOoOooooooooOn
coooooOOO0OO0OO0oO0oOo0o0oOoooooo10o000000O0O000O0O0O0COOODOODOOOOO0
gcooooooooooooOoooOoOOOOOOOOO

goooooooooOoOOOOOOOOOOODOODODODODODOOOOOOOD

4.2 0O0OO0O0O0OOOOO

D00000000D00D0O0000000oo0ooooooofmooo ccosfoonononon
gbooobOobooooboo
gboooboobOobooobooboobooobooooooboOobooobooboOooooboooon
ooooooon
gobol1oobooooboooooboooooooooboogoobooogoboooooboooobobogo
oooooo0ooooObo0oOooooooooboooOooobooOooOooooOoboOoooDboboOoooDoooDoD Z
obooobooooboooboobooobooboobooooboobbooobooboOoboooooon
oboboboboobooooobobobobobobozoboboooobOoboobOooooboooboooo
gbooobooboobooooobooboooobooboooooboobooooboooDoOoon
gboboobooooooboooooboooobooobooboobOoooobooooboooooon
obooooOoboobooobobooooobobooobooboooobobooooOoboooogoo
0000000000000 0000000O000D0000o0o0 (ListdE2)O

List 4.2: key-state.lisp

P

;; O OO0

(defgeneric update-key-state (key key-press key-state)
(:documentation "OOOOOODODOOO"))

., 0000000 O0Ooan
(defclass key-state ()
((right
rinitform nil
:documentation "OOODODOOOO™M™)
(left
rinitform nil
:documentation "OOODOOOOO")))

;5 key-statel U D DODODOOODODO
(defmethod update-key-state (key key-press (key-state key-state))
(with-slots (right left) key-state
(cond ((sdl:key= key :sdl-key-right)
(setf right key-press))
((sdl:key= key :sdl-key-left)
(setf left key-press)))))

loooo00o00O000000000000000000000000
2Common Lisp Object System. Common Lisp 000 00000000000000000000

13




W N

© 0 N O w»

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

goooooooooobbbboooooooooooobooboooooooooooooboed120000
D0000000000000D0000B00000D0000000O000O00O00NOnOonoonoon
oobo0ooboooooboDn2000000000000000D0000 update-key-state [
O00000O00O00O00000000 (key)DOOOOOOD (DODOOOODOOODOD key-press)
ooooobboOoo00ooooooooooobbbecondd 000000 000000000 right
00000000 00000000 1left000000O0O0O0O0ODOOOOODOO

O0000000000000000000000000000 (Listd3)0

List 4.3: main2.lisp

p
(load "key-state.lisp" :external-format :utf-8)

(defun main ()
(sdl:with-init ()
(sdl:window 640 480 :title-caption "OOO")
(setf (sdl:frame-rate) 60)
(sdl:initialise-default-font sdl:*font-10x20%*)
(let ((current-key-state (make-instance ’key-state)))

(sdl:update-display)

(sdl:with-events ()
(:quit-event () t)
(:key-down-event (:key key) ; U O OO DOODOODOODO
(if (sdl:key= key :sdl-key-escape)
(sdl:push-quit-event)
(update-key-state key t current-key-state)))
(:key-up-event (:key key) ; U0 OO0 O OOODOOO
(update-key-state key nil current-key-state))
(:idle ()
(sdl:clear-display sdl:*black*)
; 0o0O0DO0DOoDoooOoOoOo
(with-slots (right left) current-key-state

(sdl:draw-string-solid-* (format nil "right:":[no”;yes”™]" right)
10 20)

(sdl:draw-string-solid-* (format nil "left:”:[no”;yes”]" left)
10 40))

(sdl:update-display))))))

000000000000000 (Listd) 000000000000

e 8000 current-key OO OO current-key-state 0000 Okey-state 00O OO0O0O0OO
uoooboooo

e 17000 current-keyOODODODODD setf 0000OOUO update-key-state OO t 0000
ooooo

e 19000 current-key U nil [ setf U DO U OO update-key-state U0 nil O OO0 OO0
ooooo

ob0o00o0ooboobOo0obooog230200000000000000 current-key-state
D000O0000000O0DO00Eg
000000000000000 -000-0000000000000000000000008g

3C++0000000000Java00000000000
4CLOSO000000000000000D000000 with-sletsO000000000000O00O00O0OOOOO
S0000000000000000D00000000000000
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4.3 UOOOOOO

oooooooboooobooooboooboooooooobooobooooooDoooobbgo
gboooooboooooon
gbooooOobo200000000000000000O0O000O00O0O0O0O0O0OO000O0O0

~

s DO O0DOoDoOoOo0oOooOooOoao
(defclass key-state ()
((right
:initform nil
:documentation "OOODOOOOO™M™)
(left
:initform nil
:documentation "OOGOOOOOO™M™)
(up
:initform nil
:documentation "OOQOOOOOO™M™)
(down
:initform nil
:documentation "OOODOOOODO")))

;5 key-stateO U DODOODOOODOO
(defmethod update-key-state (key key-press (key-state key-state))
(with-slots (right left up down) key-state
(cond ((sdl:key= key :sdl-key-right)
(setf right key-press))
((sdl:key= key :sdl-key-left)
(setf left key-press))
((sdl:key= key :sdl-key-up)
(setf up key-press))
((sdl:key= key :sdl-key-down)
(setf down key-press)))))

N\

00w UOdownOOOOOO0OOOr 000 O00000CO0DOOOOODOOOOOO
OO0000OO0O0O0O0OOODOODODODODODO update-key-stateD OO OOOOOOOOOODODOO
0000000000000000D0000000 1000000050008 000000000
ODOD0O000D0000D000 with-slotsODOO0O0OO0O00O0OO0O0O00DOOODDODOODOOODOOO
ooooooooooo0ooobOOooOooooooooooooobooD
ocoooooooooooooOoOooobooooOooooooo0ooooboogooDbooOoooo
00o0o0bOo0o0o00obD0oooooobob Lispd00LispO 0000000 OOO0OO0ODOOODO
ooooOoooooboo0oooboooooboooobobooooo
ocooooboooooooooOooooooooOobOoOooooOobOoOooooOobUoOooDoDOoooo
OO00000Do000OC0O0000000ooDOo0O0000000 update-key-state0J OO 0O0O0O
oo0oo0oooOooooOoUooooOoUooooO0OooooOoOooooooog
000000000000 0oo0o0n (Listdd)ooo
601500000000000000000000 update-key-stateJ 000000000 O0OOO
180200 00000000000000 List42000000000000000000000O0O0ODO
O0000LsEI0 000000 key-state.1lispd 0000 key-state2.1lisp0 00000000
oooooooog
O00O0D0O0 defkeystate 100 0000000000000 0D00O00O00O0DO0O00EZ0000
ooooobooooo0oo0oooooobobbo0o0o0o00ooboooobbOoO00Udd macroexpand-1
oooooooooooooooooboooooon

000000 3000000000 20
"N000000000000D000000000000
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List 4.4: key-state2.lisp

ERE]

gooao

(defgeneric update-key-state (key key-press key-state)

IR

(:documentation "OOOOOODOOOOM™))

goboboboobbooobodd

(defmacro defkeystate (name &rest key-maps)

IR

‘(progn
(defclass ,name ()
,(loop for k in key-maps collect ‘(,(car k) :initform nil)))
,(let ((key (gensym)) (key-press (gensym)) (key-state (gensym)))
‘(defmethod update-key-state (,key ,key-press (,key-state ,name))
(with-slots , (mapcar #’car key-maps) ,key-state
(cond ,@(loop for k in key-maps
collect ‘((sdl:key= ,key ,(cadr k))
(setf ,(car k) ,key-press)))))))))

gobobboooboboao

(defkeystate key-state

(right :sdl-key-right)
(left :sdl-key-left))

(macroexpand -1 ’(defkeystate key-state
(right :sdl-key-right)
(left :sdl-key-left)))

TU o W N =

000000 ListE200000000000000000000000000000000000O
080
000000000000000000000000000000000000000000O0a0a
oooooo

(defkeystate key-state
(right :sdl-key-right)
(left :sdl-key-left)
(up :sdl-key-up)
(down :sdl-key-down))

gooooooon

4.4 000

gooooooboobooboooobogboooooooooobooooboooboobogoo
gboboobobooooobooooboobooonog
gbooobOoobooooobooooobooboooooboooobOobooooobooocooboooo

8update-key-state 10 000000000000 0000000000DDOO0DDO0ODDO0OOO00OODOO0OOO
0o0o0oooOo0000o0o0O0O0000000000000@M 00 Common Lispd 000000
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gooobooooboooboooooboooooooobooobooooboooobooobooo
gbobooobooboobooooobooooboooobooooooooboooobOooooDboOoon
obooooOobobooobooboooboobobooooooo

5.1 U0

gbgoobodbogoboboobobooboboobuoboboboobobooboboobab
gooobooobooboobooboboobooboobooobn
gbobooboboooobooooboobooooboboooooboon

List 5.1: key-state.lisp

p

;; O O0o0Ono

(defgeneric update-key-state (key key-press key-state)
(:documentation "OOOOOOOOOOM))

;; 0 O0OoO0OO0DOoDO0DOoDooDoOoOoOO
(defmacro defkeystate (name &rest key-maps)
‘(progn
(defclass ,name ()
,(loop for k in key-maps collect ‘(,(car k) :initform nil)))
,(let ((key (gensym)) (key-press (gensym)) (key-state (gensym)))
‘(defmethod update-key-state (,key ,key-press (,key-state ,name))
(with-slots , (mapcar #’car key-maps) ,key-state
(cond ,@(loop for k in key-maps
collect ‘((sdl:key= ,key ,(cadr k))
(setf ,(car k) ,key-press)))))))))

., 0000000000

(defkeystate key-state
(up :sdl-key-up)
(down :sdl-key-down)
(right :sdl-key-right)
(left :sdl-key-left))

000000000000000000000000 ListhI0 180220000000000000
goood
obooooOobooooboboooooboooooobooooboboooooboooo

1. 00ob0o0boooooboboooobogobon

2. 000000000000

. 000bO0oo0ooobobooooobooooooboon
4. 000000

0000000000000 000D0000o0o0oUoDUo0 (Lstb2) 000000000
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List 5.2: main.lisp

;5 000 ooooOo/o0000
;; Y20 OO ODOO0OO0OOoOoooOoao
(defconstant +sqrt-2+ (sqrt 2))

(load "key-state.lisp" :external-format :utf-8)

(defun load-png-image (source-file)
(sdl:convert-to-display-format :surface (sdl:load-image source-file)
:enable-alpha t
:pixel-alpha t))

(defun main ()
(sdl:with-init ()

(sdl:window 640 480 :title-caption "OOO")

(setf (sdl:frame-rate) 60)

(let ((current-key-state (make-instance ’key-state))
(x 0) ; ODOXOO
(y ) ; OoOvyOooOo
(speed 5) ; DO O0D10o0o0ooOoooDbDOaO
;o Do O0o0ooobbO
(player-img (load-png-image "player.png")))

(sdl:update-display)

(sdl:with-events ()
(:quit-event () t)
(:key-down-event (:key key)
(if (sdl:key= key :sdl-key-escape)
(sdl:push-quit-event)
(update-key-state key t current-key-state)))
(:key-up-event (:key key)
(update-key-state key nil current-key-state))
(:idle ()
(sdl:clear-display sdl:xblack*)
;s oo o0o0ooobbbooooad
(let ((dx 0) (dy 0)) ; XO D OyYyDODOooooao
(with-slots (up down right left) current-key-state
(cond (right (incf dx speed))
(left (decf dx speed)))
(cond (up (decf dy speed))
(down (incf dy speed))))
;7 0 0O0oO0OO0DO0DOooooOoDOoooooOoOoO
(when (and (/= dx 0) (/= dy 0))
(setf dx (/ dx +sqrt-2+) dy (/ dy +sqrt-2+)))
;7 0 O0OooOooOoDOoooooao
(incf x dx)
(incf y dy))
;; 00000
(sdl:draw-surface-at-* player-img (round x) (round y))
(sdl:update-display))))))

O00oooRI0OOOoOooood

goooooboooooboobobooog

le021000000000000O00O00DOO0O0O0O0x0O0 yOOO 1.0000000000DOO
000000000000 00000000Db00000Ospeed0 00000000000 ODOOOO
ooooobooboooob1bo0boooooboooobobonoo

270320000000000000D0D0DOOOODODOOOODODbDOODODO

330500 000000000000000000O (3400)0000C00D0OOOOO (3604700)O
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43044 000000000000000000000CO0O00OO0O0OODOOOOOOO
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1"‘speedT J2* sf—
—
N
1*speed

052 00000000000

000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000 (0000
speed 10 000000)0000000 (0000 speed010000000)0000000000
00000000000000000000 speedd 0000 speed0100000000000000
00000000000000000000000000000 v2+speedd000 (0EAD)D1000
000000000 speed 000000000 v200000000000000000000000
0000000000000000 speed 00000000000 dx0dy00000 V200000
00 (4400)0
0000000000dx0dy00000000000000000000000 4604700000
00000000000000000
49000000000000000x0y0reund0000000000000000000000

00000000000 000000000000000
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gboboobooobooooboobobobooboooboooboooooboooboOoooobooooon
gbobooOooooboobooboooooooobobooobooboOooooboooboOoboooooon
obooobOooboooboobooooboboobooooboooooon
oooobooboooooboooobooooboooooooboooboooooboobooobooo
gboboooooobooboobooooboooobooboooobooboboooboooooboooobooon
00O00O00b00b0ob0b0ob0ob00 x0ydOODOODOO player-image OOOOO0OOO0O0O0O0O
oboobooooobooboobooooobobobobooooooob0ob0oboO0ob00d mainO
ooooooboooooobon
gboboobooooboooboooboooboooooobooooobooooboobooboOoboooboon
oboobooooboooboobooboooboobooooobooboooobooobooooon
goooboooobooobooooobooooboooboobobooobooboobobooDobo
gboboobooboobooobooooboooooboooboooobooooboooboOobooooboOoon
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5.3 L0000

gbooobOoboooobobooooobooooobooooooboooobOoboooogoo

obooboooobooboooooboooooboooooboooooboobooooboooon
goooboooobooobooooobooooboooobooboooobOooobDDbboOoDOobo
000000000000000000000000 (Listh3)0

List 5.3: player.lisp:0 0000000

~

;; O O0o0Ooano
(defclass player ()
((x
:initarg :x
rinitform O
:documentation "OOXO DO ™)
(y
:initarg :y
:initform O
:documentation "OO YOO ")
(width
:initarg :width
:initform 64
:documentation "O")
(height
:initarg :height
:initform 64

200000000000000000000000000000000000000000000
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65
66
67
68
69
70

:documentation "OO")

(speed

:initarg :speed

rinitform 5

:documentation "OO")

(image

:initarg :image

S-S I I I e e I o 0 A 0 R 0 A A N O R W A
:initform (error "OOODOOOOODOOOOO™M™)

:documentation "OO")))

Ubob00o0b0 xO0yOOODOODOODO speedd 0000000 imageOOOOOOO0OODOODOOO
00000000 widthOOO widthOOOOOOOOO0ODOOOODOOOOOOODOOOOOOODOO
0000000000000 000000000000000000U0D (OBE3)DoUooooOn
gobobooboobooboobooboboobooboobobobobboobooboon

[EEN s TO53 Al B ISATO
DEEOEEDRDT EEORNA
=
]
B B

053 000000000

0000000000000 o0o0ob00bDUDO make-instance O OOOOODOOOODOOO
oooooooooooooooooooooooooooooooooooooooobooooooo

ooooooooooooOoooooobobo0ooooooOoOoo0oooooOobOooooDboboooooo
ooooooooooooz2000b0DOmOoOCOOO00O0O0OODOO0OOoOODOOOOOOODOODOOO
goooooOo0oOo0200000000000000000O000000000000000O0OOLO
O00000000000000 (ListE4d)Uupdate-player 1000000000000 Odraw-player
oooooooobooooo

List 5.4: playerlisp:0 000000

;; O O00n0

(defgeneric update-player (player key-state game-field)
(:documentation "OOOOO0O0O0ODODO"))

(defgeneric draw-player (player game-field)
(:documentation "OOOOO0O00O"))

0000 update-player D0 0000000000000 00O0O (ListBA) 00000000000
Uplayer 00000000 key-stateD 0O OO000OOO0 game-fieldOOOOOOOOOOOOO
oooooooooooooooooboooooooboooooooooogoooooooooon
000000000000 0o0o00oKoOoo

List 5.5: player.lisp:update-player 0 0 OO0 000

;3 0000000
(defmethod update-player ((player player)
(key-state key-state)
(game-field game-field))
(move-by-input player key-state)
(fix-position player game-field))
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List 5.6: player.lisp:move-by-input 0000000

;; 0 O0OoOoDOoOOoDOoOoDooOoao
(defmethod move-by-input ((player player) (key-state key-state))
(let ((dx 0) (dy 0))
(with-slots (up down right left) key-state
(with-slots (speed) player
(cond (right (incf dx speed))
(left (decf dx speed)))
(cond (up (decf dy speed))
(down (incf dy speed)))))
;; 00 OoOoOODOoDOooOooOoo
(when (and (/= dx 0) (/= dy 0))
(setf dx (/ dx +sqrt-2+) dy (/ dy +sqrt-2+)))
(with-slots (x y) player
(incf x dx)
(incf y dy))))

move-by-input 0 0O 00O (Lisﬂfﬂﬂ)DDDDDDDDDDDDDDDDDDDDDDDDD@DDDD
0000000000000 0DOU00OU0000O00O0OUOU00O000D (ListB20 3604700) 0
goooooooo

List 5.7: player.lisp:fix-position 0 0 00000

;s oo oooobbboooooogoan
(defmethod fix-position ((player player) (game-field game-field))
(with-slots (x y width height) player
(let ((field-width (game-field-width game-field))
(field-height (game-field-height game-field))
(width/2 (/ width 2))
(height/2 (/ height 2)))
(when (< (- x width/2) 0) (setf x width/2))
(when (< (- y height/2) 0) (setf y height/2))
(when (> (+ x width/2) field-width)
(setf x (- field-width width/2)))
(when (> (+ y height/2) field-height)

~

(setf y (- field-height height/2))))))

fix-position 0000 (ListE ) 000000 O0OO0ODO0OO0O0OOOUOOOOOOOOOOOOOOO
gooooboobooobooooboooobooobooboooobobobooboooOobooboooo
OO0000DO0O00O00D0O0O0oMOs 000000000000 0b0b00O0b00DbOO0ObD0ODO
oooobooboobooboobo 4DDDDDD(D E4Os8063 0000000000000
obooobooboooooboooooo

ooooooboooooboobooog

3000000000000000000000000000000000000000000000000000000000

4move-by-input 00000 fix-position 000000000 DOONOOOOOONDODOODOOOOOOOOOOOO
goooooooboooooooooooOobooOoOoOooooooOoboboOoOoOooooooOoOObObOOoOoOoooOooDbOOboD

5000 200000000000000000000000X0000 YODOODODOOODOO00O0DO0000000000O
o0o0o0020000000000000000000O0
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y-height/2 <0
(0,0)

El
FH

(x,y)

x-width/2 < 0
() x+width/2

(x,v) > field-width

LS

(3,y)

{field-width,field-height)
y+height/2 > field-height

054 000000000000000D0400D0

00 draw-player 00 0000000000000 DO0O0O (ListB8)0000000000O0O0O0ODO
oooood

List 5.8: player.lisp:draw-player 0 0 OO0 00O

(defmethod draw-player ((player player) (game-field game-field))
(with-slots (x y width height image) player
(sdl:draw-surface-at-* image
(round (+ (game-field-x game-field)
(- x (/ width 2))))
(round (+ (game-field-y game-field)
(- y (/ height 2)))))))

000000000000000000000000000000000000000000000
000000000000000000000000000000000000081 000000 67
00069000000 0000000000000000O0DN0N0DNDN0N0ONDN0O00NON0NONONnonn
0000D00000000000000000000000D0000000000000000 (760
007800)0

0000000000000000000000

54 U0OOOOOOOOOO

00000000000000000000000000000000000 (ListhAODOOO0O0O
00000000000 XOo0OO0yYyOoO)o40O0OUOOoOoOoOoOoUoOoOooUoOoooOooooooo
O00000DbO0000D00Db00D0:reader0000000O00O0O0O0ODOODOOOOODOODOOOO

List 5.9: game-field.lisp

;7 0o0ooOooOooaao
(defclass game-field ()
((width
:reader game-field-width
:initarg :width
:initform O

0000000000000 0000000000000000000000000000000000
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:documentation "O0O0O")
(height

:reader game-field-height

:initarg :height

tinitform O

:documentation "OOODO™")
(x

:reader game-field-x

:initarg :x

:initform O

:documentation "OODODOXODO ™)
(y

:reader game-field-y

:initarg :y

rinitform O

:documentation "O0OODO0YODO ")))

gbooobooobooooboobooooboobooooboobooooobooboooboaon
goo

5.5 UQUOOOOO

gboooboobooboobooboobooboobooooooobooobooooobooobooooaon
obooobooboooooboobobooobooboooooobooono

List 5.10: main2.lisp

;3 0DO0DO0DO0ODDODO/00000
;; V200 O O0DO0OO0ODO0OOoOoooOoao
(defconstant +sqrt-2+ (sqrt 2))

(load "key-state.lisp" :external-format :utf-8)
(load "game-field.lisp" :external-format :utf-8)
(load "player.lisp" :external-format :utf-8)

(defun load-png-image (source-file)
(sdl:convert-to-display-format :surface (sdl:load-image source-file)
:enable-alpha t
:pixel-alpha t))

(defun main ()
(sdl:with-init ()
(sdl:window 640 480 :title-caption "OOO")
(setf (sdl:frame-rate) 60)
(let* ((current-key-state (make-instance ’key-state))
;o 0000000 bobbboooao
(game-field (make-instance ’game-field

:width 640
:height 480
:x O

iy 0))

;; 00 oDOoOoooobbao

(player (make-instance ’player
:x (/ (game-field-width game-field) 2)
:y (/ (game-field-height game-field) 2)
:width 64
:height 64
:speed 5
:image (load-png-image "player.png"))))
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(sdl:update-display)

(sdl:with-events ()
(:quit-event () t)
(:key-down-event (:key key)
(if (sdl:key= key :sdl-key-escape)
(sdl:push-quit-event)
(update-key-state key t current-key-state)))
(:key-up-event (:key key)
(update-key-state key nil current-key-state))
(:idle O
(sdl:clear-display sdl:*black*)
;o 000000 obboooooad
(update-player player current-key-state game-field)
;; 00000
(draw-player player game-field)
(sdl:update-display))))))
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List 6.1: enemy.lisp:0 000000

;; O OO0
(defclass enemy ()
((x
:initarg :x
:initform O
:documentation "OOXO O ")
(y
rinitarg :y
:initform O
:documentation "OO YOO ")
(vx
:initarg :vx
:initform O
:documentation "XO O OO ")
(vy
:initarg :vy
:initform O
:documentation "YO O OO ")
(width
rinitarg :width
tinitform 128
:documentation "O")
(height
:initarg :height
:initform 128
:documentation "OO")
(image
:initarg :image
:initform (error "OOOODODOOOODOOOM™)
:documentation "OO")))

00000000000 0000000000000000000000000
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List 6.2: enemylisp:0 000000

;; O 0O00n0

(defgeneric update-enemy (enemy)
(:documentation "OOOO0O00000O"))

(defgeneric draw-enemy (enemy game-field)
(:documentation "OOOOOO"))

ocoooooooooooo 20@ooooooooooooooobooOobooOo0ogooooooo
0000000000001 000 uwpdate-enemy OO 00000000 O0O0ODO0OOO0ODOOO
ODO0000key-state 000000 D0O0OO0ODOOO0O0OODODOOOO0O0OO0O0OOODDOODOO
Ub0o0o000oo0o0obO0bO0000 game-fieldODOOOOOOO0OO0O3000 draw-enemy 0 OO0
O000O000000 draw-player DO OO OQOOOOQ

coooooOo0oboooOoooooOooooogo

List 6.3: enemy.lisp:0 00000

(defmethod update-enemy ((enemy enemy))
(with-slots (x y vx vy) enemy
(incf x vx)
(incf y vy)))

(defmethod draw-enemy ((enemy enemy) (game-field game-field))
(with-slots (x y width height image) enemy
(sdl:draw-surface-at-* image
(round (+ (game-field-x game-field)
(- x (/ width 2))))
(round (+ (game-field-y game-field)
(- y (/ height 2)))))))

.

update-enemy 100000000000 O0O0COOO0ODOOOOCOOODOOOOCOOOOOOOOO
O00000D000O0drawv-eneny OO 0000000 OOOODOOOOO
gboobOobooooboboooobooboooobobooobooboon

6.2 0O0OO0OOO
0000000000000000 (000000BD0

List 6.4: main.lisp

~

;3 DODODOODDODO/00000
;; V200 O0oUoooooooao
(defconstant +sqrt-2+ (sqrt 2))

(load "key-state.lisp" :external-format :utf-8)
(load "game-field.lisp" :external-format :utf-8)
(load "player.lisp" :external-format :utf-8)
(load "enemy.lisp" :external-format :utf-8)

2000w OO vwOODOOODOODOODDOOODOOODODOOOO
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(defun load-png-image (source-file)
(sdl:convert-to-display-format :surface (sdl:load-image source-file)
:enable-alpha t
:pixel-alpha t))

(defun main ()
(sdl:with-init ()
(sdl:window 640 480 :title-caption "OOO")
(setf (sdl:frame-rate) 60)
(let* ((current-key-state (make-instance ’key-state))
;o oo oo0ooobobbbooao
(game-field (make-instance ’game-field

:width 640
:height 480
:x O

iy 0))

;o oo ooooobbb
(player (make-instance ’player
:x (/ (game-field-width game-field) 2)
:y (/ (game-field-height game-field) 2)
:width 64
:height 64
:speed 5
:image (load-png-image "player.png")))
;; 00 OoDOooO0ooooobao
(enemy (make-instance ’enemy
:x 320
:y O
:width 64
:height 64
:vx O
vy 3
:image (load-png-image "enemy.png"))))
(sdl:update-display)

(sdl:with-events ()
(:quit-event () t)
(:key-down-event (:key key)
(if (sdl:key= key :sdl-key-escape)
(sdl:push-quit-event)
(update-key-state key t current-key-state)))
(:key-up-event (:key key)
(update-key-state key nil current-key-state))
(:idle Q)
(sdl:clear-display sdl:x*black*)
;, oboDbOoooboooboboao
(update-player player current-key-state game-field)
;; ODO0O0O00O0Oao0
(update-enemy enemy)
;; 0 oOoo0oang
(draw-player player game-field)
;; 0000
(draw-enemy enemy game-field)
(sdl:update-display))))))

O00o0oooooooooOoOo0o0o0oO0oooooDbo 0420000000000 DOODOOOO
0000000000000 00 update-enemy 000 draw-enemy 000000000 (58000 62
00)o

oooooooooooooobooobooooooOooo
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0 6.1: mainlispO0 00000

6.3 00000 (QOO0)
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List 6.5: enemy-manager.lisp:0 0000000

;; 0O0D0O0OG0OaO0
(defclass enemy-manager ()
((enemies
:initform nil
:documentation "OODOODOOOOO")))

obooob1b00obooooobooboobooboooooobooooboooOooboooooon
oooooooooooboog
gbooobOobooooboboooobobooooga

List 6.6: enemy-manager.lisp:0 000000000

;; 0000

(defgeneric add-enemy (enemy-manager enemy)
(:documentation "ODOOOOODOOOO"))

(defgeneric update-enemies (enemy-manager)
(:documentation "OOOO0O0O0000O"))

(defgeneric draw-enemies (enemy-manager game-field)
(:documentation "OOOOOO"))

gboboobooboobooboooboobooboobooboobooobooobooooboooboaon
gboboobooooboobooooboooobooobooboobOooooboooOoboooooon
0000000000 Listeel0 00000000000

000000000000 00000000000000
0000000000000 000000000000000000000000000000000000000000
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List 6.7: enemy-manager.lisp:0 00000000000

(defmethod add-enemy ((enemy-manager enemy-manager) (enemy enemy))
(with-slots (enemies) enemy-manager
(push enemy enemies)))

(defmethod update-enemies ((enemy-manager enemy-manager))
(with-slots (enemies) enemy-manager
(dolist (enemy enemies)
(update-enemy enemy))))

(defmethod draw-enemies ((enemy-manager enemy-manager)
(game-field game-field))
(with-slots (enemies) enemy-manager
(dolist (enemy enemies)

(draw-enemy enemy game-field))))

add-enemy U 0000000 enemies00UOODOOOOOOOODODOOOupdate-enemies I draw-enemies

00000 enemies0 0000000 (0000000000 0O0OOO)0D00O0 update-enemy 000
U0 draw-enemy U0 OO0 0OOO00O0O0O0O0O0O0O0OO0OOO0OOO0DOOOOOOOOOOODOO
0000000000000000000000000000000000000 (List6830 000

0:0 62)0

List 6.8: main2.lisp

~

;5 DO0DO0DODODDODO/00000

;; V20O O0ODOUODODODoOOoooOoOoaO

(defconstant +sqrt-2+ (sqrt 2))

(load "key-state.lisp" :external-format :utf-8)
(load "game-field.lisp" :external-format :utf-8)
(load "player.lisp" :external-format :utf-8)

(load "enemy.lisp" :external-format :utf-8)

(load "enemy-manager.lisp" :external-format :utf-8)

(defun load-png-image (source-file)
(sdl:convert-to-display-format :surface (sdl:load-image source-file)
:enable-alpha t
:pixel-alpha t))

(defun main ()
(sdl:with-init ()
(sdl:window 640 480 :title-caption "OOO")
(setf (sdl:frame-rate) 60)
(let* ((current-key-state (make-instance ’key-state))
;;p 0 O0o0OoO0oooobbboooao
(game-field (make-instance ’game-field
:width 640
:height 480
:x O
iy 0))
;; UO0oDOoooooobobao
(player (make-instance ’player
:x (/ (game-field-width game-field) 2)
:y (/ (game-field-height game-field) 2)
:width 64
:height 64
:speed 5
:image (load-png-image "player.png")))
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35 ;; 0OO0O0O0OO0O0ODOOD

36 (enemy-manager (make-instance ’enemy-manager)))
37 ;0 0040

38 (dotimes (i 10)

39 (add-enemy enemy-manager

40 (make-instance

41 ’enemy

42 :x (+ 32 (¢ i (/ (game-field-width game-field) 10)))
43 :y O

44 :width 64

45 :height 64

46 tvx 1

47 vy 1

48 :image (load-png-image "enemy.png"))))
49 (sdl:update-display)

50 (sdl:with-events ()

51 (:quit-event () t)

52 (:key-down-event (:key key)

53 (if (sdl:key= key :sdl-key-escape)

54 (sdl:push-quit-event)

55 (update-key-state key t current-key-state)))
56 (:key-up-event (:key key)

57 (update-key-state key nil current-key-state))

58 (:idle Q)

59 (sdl:clear-display sdl:xblack*)

60 ;s 0o o0o0o0oo0oobbbooooad

61 (update-player player current-key-state game-field)
62 ;o 0o ooogao

63 (update-enemies enemy-manager)

64 ;; 00000

65 (draw-player player game-field)

66 ;; O O0Oao

67 (draw-enemies enemy-manager game-field)

68 (sdl:update-display))))))

0 6.2: main2lispO0 00000

oO0oooooooooooooo

3600000000000D000C00000D0ODOD0O enemy-manager 100000000 3804800
00000000 enemy-manager 000 0000000000O0O00O0O00O dotimesO 1000000
obooobooobooboobooboobooobobe30b0b0O0O0bOOoOobDOoOeOObOObOOODO
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6.4 0UUOOOO

gooooooooobooogooooobboooooobooooboooooboooboboOoO 100
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List 6.9: enemy.lisp:00 0 0O O

(defgeneric out-of-field-p (enemy game-field)
(:documentation "OOODODOOODOOOOOOO"))

obooooOoboboooboboooobobooobooboooooboboooobooooboooooo

List 6.10: enemy.lisp:0 00000

r(defmethod out-of-field-p ((enemy enemy) (game-field game-field))
(with-slots (x y width height) enemy
(let ((width/2 (/ width 2))
(height/2 (/ height 2)))
(or (< (+ x width/2) 0)
(< (+ y height/2) 0)
(> (- x width/2) (game-field-width game-field))
(> (- y height/2) (game-field-height game-field))))))

.

000000o00o0oo0ooooE30o00 400000000000 (10000 20)00040
obooboobOoboooboooooosrbe0o 0000 ODbOO0OOOO0OOoOOOoOoOobOOoOoDOon

e y+height/2 < 0

x+width/2 < 0 x-width/2
< field-width

(field-width, field-height)

(y) | y-height/2 > field-height

063 000000000000ODO04000D0

gbogbobobooboobobooboooboobooboobobooboboboobooboab
googbooobooboboobooboobooboobobobobooboobOooo

List 6.11: enemy-manager.lisp:0 000000000

(defgeneric gc-enemies (enemy-manager game-field)
(:documentation "OOOOOOOOO"))

32




32
33
34
35
36
37

59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75

gboooooboooooobooood

List 6.12: enemy-manager lisp:0 00 00000000OO

(defmethod gc-enemies ((enemy-manager enemy-manager) (game-field game-field))
(with-slots (enemies) enemy-manager
(setf enemies
(delete-if #’(lambda (enemy)
(out-of-field-p enemy game-field))
enemies))))

oooooooooOoOoOooooooOooooooOoOooooooOo0OoooooOoO0OnO OoKO
OB0000000 enemies 000000000000 out-of-field-p 0O DO OOOOOOODOOO
gbobooboooboooboobooboobooboad

gboogoobooboboboobooboboobobooboboobobooboboobon
gooo

List 6.13: main3.lisp:0 00000

(:idle QO

(sdl:clear-display sdl:x*black*)

;s 0DooooooDooooooao

(update-player player current-key-state game-field)

;; 0000000

(update-enemies enemy-manager)

;; ODooOoooooood

(gc-enemies enemy-manager game-field)

s 00000

(draw-player player game-field)

;; O 0O0O0O

(draw-enemies enemy-manager game-field)

;7 ODOoOoOoOoooODOoOoOooooDoooboOoo

(with-slots (enemies) enemy-manager

(sdl:draw-string-solid-* (format nil "“a" (length enemies))

500 400))

(sdl:update-display))))))

0000 Lisf6000000000000000O0O00O0O0000O0O0ooG

Oo0b0O0O00ob0obOoOooboooes0bbO0O0O0O0OO0DDOge-enemiesd 0 00000O0O0OOOO
obooboooooooboobobobobo20400b00D00000000000 enemy-manager
OenemiesU00000000C0O0OO0O0O0ODOOODOOOOOOOODOOODOOOOOOOOOODOOC
gooo

6.5 OO
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7.1 OJO0O0oooon
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obooooobooooobooooon
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gobooooobooooboooboooobooobooooooooOoooboobooooobooOoon
oboooobooooooobobooobooboboboobooboooooobobooooobooon
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711 00000000
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7.1.2 O000O0O0O0OO0
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7.2 OUooooood

oboobOooboooooboboooobooboobOobooooboobooobooboooogoa

List 7.1: hit-test.lisp:0 0000

.

;s ooboooobobooobbodooobooobbooobooobboo
(defclass hit-test-region ()
(OD)

s DO O0DOoDoOoo0oOooOooOoao
(defclass circle-region (hit-test-region)
((x
:initarg :x
:initform O
raccessor circle-x
:documentation "OOXO O ")
(y
:initarg :y
:initform O
raccessor circle-y
:documentation "OO YOO ")
(r
:initarg :r
:initform O
raccessor circle-radius
:documentation "OO")))

20000000000000000000000000000000000000000000hit-test-region 01000
000 Composite 00 000000000000 DOOO
3000000000000 0000000D0000000

36




1
2

26
27
28
29
30
31
32

35
36

OO0 hit-test-region OO0 circle-regionO0 OO0 2000000000000 Ocircle-region

0000 hit-test-region0OOO0O0O00O0O0OOOcircle-region0O0O00O0O00O0O0O0OOO0O
OO0 hit-test-region 0000000000000 DOOOOO0O0OOO0OOOOOODODOOODOOC
OO00O00000000000000000000000000n hit-test-regiondOOOO0O0
Ooo0o0o0o0oo0oO0oO0oOoO0OOoOOO0O0O0O00CCO0O00000000 hit-test-regionOO0O0O0O
OoOOoOooO0OO00000000000000000000000000000 hit-test-region O
O000000D0000D00000000D0000000 hit-test-region0O0O0O00D0O00OOODO
DoO0o0o0O00OO0O0000ED

OO0 circle-region 0000000000 O0O0OOOOO0OO0O0OOOOOOOCOOOOOOOOO
O00o00o0o000o0o0oUoo0oo0o0oo0oUoUoD0oD (OO0 x0y0OOOoOO r)OO
gooooooooooOoOOOOOOOOOOODOODOODODOOOOOOOOOOOOD

cooooooooooOooOoOoOOOOOO0OOOOOODOOOOOOOOOOOOOOOO

List 7.2: hit-test.lisp:0 00000

(:documentation "OOOOODOOO"™))

{(defgeneric hit-test (region-1 region-2)

2000000000000 0000000000000O0O000000D000 hit-testO0O0OO
obooooboooooboobooobooon

List 7.3: hit-testlisp:0 00000

;; 00oOooOoooooOoOooOao
(defmethod hit-test ((region-1 circle-region) (region-2 circle-region))
(let ((dx (- (circle-x region-1) (circle-x region-2)))
(dy (- (circle-y region-1) (circle-y region-2)))
(rs (+ (circle-radius region-1) (circle-radius region-2))))
(<= (+ (x dx dx) (* dy dy))
(* rs rs))))

2000000000bO0bOO0O000O0bO0bO0ObO0ObOO0obO0ObOO0ObOOoOOobOo0OOoboOnDO
gbooooobooooooboooooaon

(z1 — 22)* + (y1 — y2)* < (R1 + Ra)?

goooboooboobooboobobboooboobobboboobooboobo

73 UUououooooogno

gooooobooooboboooobooooooboooooDobDoo

gbooooobooboboooooobooooo 20000000000 000O1O00O00D000
00000000000 o00U0b0 (Do0o0)o0oU0 1000000 U0O0O0Oo0oO0OUODoOoUOoOoOn
(DDDDDD)EDDDDD 2000000000000 0DOO00DOOO0OOOOOOODOOODOOO
oooo

List 7.4: enemy.lisp:0 00000

( (attack-region-radius

:initarg :attack-radius

{0000000000000000000000000000000000000000000000000000000
ooboooooooOooooooooooboboOoOoooooo
S0000000000000000000
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:initform 10

:documentation "OOODODOO™M)
(damage-region-radius

:initarg :damage-radius

tinitform 10

:documentation "OOODOOODOOM™)
(attack-region

:accessor attack-region

:documentation "OOODO™")
(damage-region

taccessor damage-region

:documentation "OOODOOOM)

ocooooo40000000000DOOO00O040000000D00000O0O0DOOOOOO
ooobo2000000000000000000O0 200002000000000D0000O0O0O
oo0ooooOo0ooopoOoUooooO0oUooooO0oooo0oboooOoooooo

0000000000 (attack-region O damage-region) 0O circle-region 00 OO O0O0OO
ocoooooOooobooooOooboOooOoooooOoooboooOooDbooooDooOo

List 7.5: enemylisp: 00000000000

;o 0o ooooobao
(defmethod initialize-instance :after ((enemy enemy) &key)
(with-slots (attack-region attack-region-radius x y) enemy
(setf attack-region (make-instance ’circle-region
IX X
Yy
:r attack-region-radius)))
(with-slots (damage-region damage-region-radius x y) enemy
(setf damage-region (make-instance ’circle-region
IX X
vy
:r damage-region-radius))))

initialize-instance OO OOO0OO0OO0OODOODO make-instance OO OO0OOOO0OOO0OOODOO
00000000000 000D00 attack-region [ damage-region 0O OO0 circle-region [
ocooopoooOoooboooOooOooooooOo0oU0OoDbOboO000oDoOLoOogoDoOoLoOoOoOoDOon
0000000000000 attack-region-radius [0 damage-region-radius 00O O OO OO

List 7.6: enemylisp:0 000000000

r(defmethod update-enemy ((enemy enemy))
(flet ((update-hit-region (x y region)
(setf (circle-x region) x)
(setf (circle-y region) y)))
(with-slots (x y vx vy) enemy

(incf x vx)

(incf y vy)

;; 0O0o0oO0oooOoOoDo0Oao

(update-hit-region x y (attack-region enemy))

(update-hit-region x y (damage-region emnemy)))))

update-enemy 100 0000000000000 O0O0O0O0OCODOOOOOCOOOOOOCOOOO
oboobooooob flee0000000OO0O0ODOO0ODODODOODOOOOOOODOOOODODODO
gboooboobooooboboooobooboooga

gboobobooobooboooboobooboobooboooooboooboobooboon
ooo
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List 7.7: enemylisp: 0000000000

(defmethod draw-enemy ((enemy enemy) (game-field game-field))
(flet ((draw-hit-region (region color)
(sdl:draw-circle-* (round (circle-x region) )
(round (circle-y region) )
(round (circle-radius region))
:color color)))
(with-slots (x y width height image) enemy
(sdl:draw-surface-at-* image
(round (+ (game-field-x game-field)
(- x (/ width 2))))
(round (+ (game-field-y game-field)
(- y (/ height 2))))))
;o 000000 obbooooao
(draw-hit-region (damage-region enemy) sdl:*greenx)
(draw-hit-region (attack-region enemy) sdl:*redx)))

update-enemy 00D OOD0OO0 flet 0000000000000 OOODOOOOOOODOO
000000000000 D00000000000000000000000000000000
0D000000D000D000D0D0OO00DO00

00000000000 000000D0000000000000000000000000000
ooooooooolg
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List 7.8: playerlisp:0 000000

(damage-region-radius
:initarg :damage-radius
initform 10
:documentation "O0OO0O0OOOOM)
(damage-region
:accessor damage-region

:documentation "OOODOOO")

List 7.9: player.lisp:0 00000000000
p

;; 0DoOoOoOoOooOOO
(defmethod initialize-instance :after ((player player) &key)
(with-slots (damage-region damage-region-radius x y) player
(setf damage-region (make-instance ’circle-region
IX X
BV
:r damage-region-radius))))

List 7.10: player.lisp:0 000000000

;o oo ooobooooboob
(defmethod update-region ((player player))
(with-slots (x y damage-region) player
(setf (circle-x damage-region) x)
(setf (circle-y damage-region) y)))

;3 0000000

(defmethod update-player ((player player)
(key-state key-state)
(game-field game-field))

0000000000000 000000000000000000000000000000000A0

39




91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108

10
11

40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57

(move-by-input player key-state)
(fix-position player game-field)
(update-region player))

(defmethod draw-player ((player player) (game-field game-field))
(flet ((draw-hit-region (region color)
(sdl:draw-circle-* (round (circle-x region))
(round (circle-y region))
(round (circle-radius region))
:color color)))
(with-slots (x y width height image) player
(sdl:draw-surface-at-* image
(round (+ (game-field-x game-field)
(- x (/ width 2))))
(round (+ (game-field-y game-field)
(- y (/ height 2))))))
;o obobooobooobbod
(draw-hit-region (damage-region player) sdl:*greenx)))

obooobOoboooboobooooooboobOooooooooooobooobooboooobooooon
oooooooooooboog

gboooboobooobooboobooboobooboooooboooboooboooboooboOooboooon
gboboobooooboobooooobooooboooobobOooooboooOoboooooon
ooooobooooo

gooooobooooobobooooobooboobobboooobobooboog

List 7.11: enemy-manager.lisp:0 000000000

E

(defgeneric hit-test-enemies (enemy-manager region &key)
(:documentation "OOOOOO0OOOOOOO"))

oboooboool1gboboobooobobobooooobooooooobooooobooobooooon
ooboooo0o0bD0ooboobboooo0obooooooobDob&keydoooooooooooDO
gboooboobooobooboboooooboooga

gbooooOobooooboboooo

List 7.12: enemy-manager lisp:0 0 000000000OO

(defmethod hit-test-enemies ((enemy-manager enemy-manager)
(region circle-region)
&key
(region-type ’attack)
(on-hit-func
#’(lambda (enemy)
(declare (ignore enemy))
nil)))
(let ((region-getter (cond ((eq region-type ’attack) #’attack-region)
((eq region-type ’damage) #’damage-region))))
(with-slots (enemies) enemy-manager
(some #’(lambda (enemy)
(if (hit-test (funcall region-getter enemy) region)
(progn
(funcall on-hit-func enemy)
t)
nil))
enemies))))

ob0oO0o0O0b0o0oboobobboobD 10100000 regiond 0000000 1000000O
gobooooooooooooooboomiogoobbooooooooooooooobooooDo
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List 7.13: main.lisp

-

;5 DODODOODDODO/00000
;; V20O O0OUOoOoOooooooao
(defconstant +sqrt-2+ (sqrt 2))

(load "key-state.lisp" :external-format :utf-8)
(load "game-field.lisp" :external-format :utf-8)

(load "hit-test.lisp" :external-format :utf-8)
(load "player.lisp" :external-format :utf-8)

(load "enemy.lisp" :external-format :utf-8)

(load "enemy-manager.lisp" :external-format :utf-8)

(defun load-png-image (source-file)
(sdl:convert-to-display-format :surface (sdl:load-image source-file)
:enable-alpha t
:pixel-alpha t))

(defun main ()
(sdl:with-init ()
(sdl:window 640 480 :title-caption "OOO")
(sdl:initialise-default-font sdl:*font-10x20x) ; 0O O 0O O O O O
(setf (sdl:frame-rate) 60)
(let* ((current-key-state (make-instance ’key-state))
;; 0D O0O0oO0OO0DOoDOoDoDoooOoO0OO
(game-field (make-instance ’game-field

:width 640
:height 480
:x O

iy 0))

;; 00O0O0O0O0O0ODDOORD

(player (make-instance ’player
:x (/ (game-field-width game-field) 2)
:y (/ (game-field-height game-field) 2)
:width 64
:height 64

7(declare (ignore enemy)) 0000000 enemy 0000000000000 00C0O00OO0OOOOOOODON
gooooooooo0oo0ooo0o0o0ooOoO0o0ooooOo0o0oo0ooOoO0o0o0ooDoOn
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:speed 5
:damage-radius 10
:image (load-png-image "player.png")))
;; 0O0O0O0OO0OO0O0O00
(enemy-manager (make-instance ’enemy-manager))
;; 0O0O0OO0OO0OOO
(player-is-alive t))
;00 00
(dotimes (i 10)
(add-enemy enemy-manager
(make-instance
’enemy
:x (+ 32 (x 1 (/ (game-field-width game-field) 10)))
:y O
:width 64
:height 64
tvx 1
vy 1
:attack-radius 30
:damage-radius 20
:image (load-png-image "enemy.png"))))
(sdl:update-display)

(sdl:with-events ()
(:quit-event () t)
(:key-down-event (:key key)
(if (sdl:key= key :sdl-key-escape)
(sdl:push-quit-event)
(update-key-state key t current-key-state)))
(:key-up-event (:key key)
(update-key-state key nil current-key-state))
(:idle QO
(sdl:clear-display sdl:xblackx*)
;s 0000000 bbbboooooobobo
(when player-is-alive
;; 0 0Do0OooODOoDOoDoooooOoOg
(update-player player current-key-state game-field)
;o oo oogogao
(update-enemies enemy-manager)
s, D0 o0oo0ooobooboao
(gc-enemies enemy-manager game-field)
;; 00D O0DO0DO0ODO0DOO0OOO
(when (hit-test-enemies enemy-manager
(damage-region player)
:region-type ’attack)
(setf player-is-alive nil)))

;; 00000
(draw-player player game-field)
;; 0 oO0n0Oangd
(draw-enemies enemy-manager game-field)
;o DO O0oOoO0oobbO
(when (not player-is-alive)
(sdl:draw-string-solid-* "Youydied!_ Push Esc key..."
220 240))
(sdl:update-display))))))

00000000000000000000000000000000000000(00)0000
000 (36000 5305400)000000000000000000000 player-is-alive 00
000000 (4100)0
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List 8.1: bullet.lisp:0 000000

-

;; O OO0
(defclass bullet ()

((x
:initarg :x
:initform O
:documentation "OOXO O ")

(y
:initarg :y
:initform O
:documentation "OOXO O ")

(vx
rinitarg :vx
:initform O
:documentation "XO O OO ")

(vy
:initarg :vy
:initform O
:documentation "YO O OO ")
(width

:initarg :width
:initform 16
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:documentation "O")
(height

:initarg :height

:initform 16

:documentation "OO")
(attack-region-radius

:initarg :attack-radius

:initform 10

:documentation "OOODODOO™")
(attack-region

:accessor attack-region

:documentation "OOODO™")
(alive

raccessor alive

:initform t

:documentation "OOOODOOO™")
(image

:initarg :image

:initform (error "OOOODODOOOOOOOM™)

:documentation "OO")))

oboooboooobooobooobooboooboooboobOoooobooboooooboooaon
OD00O0D0aliveD0ODO0OODOODO0ODC0OOO0OO0OMDOOOODODOOOOOOOODODOOOO
gbooobooboboobuooboboobobbbaliveO 00 oobooooboobOonDOo
gbobooboooobooobooboobooboooboobooobOoooobooboobooooDooon

oboooooboooon
gooobooobooboobooboobooboobod

List 8.2: bullet.lisp:0 0000000

-

.

;; O 0O000

(defgeneric update-bullet (bullet)
(:documentation "OOOOOOOOO"))

(defgeneric draw-bullet (bullet game-field)
(:documentation "OOODOOO"))

(defgeneric out-of-field-p (bullet game-field)
(:documentation "OOODODOOODOOOOOOO"))

gboboobOobooooboboooboboooooboooooon

List 8.3: bullet.lisp:0 000000000

;; 00 ooOoDOoOO0DOoO0OO
(defmethod initialize-instance :after ((bullet bullet) &key)
(with-slots (attack-region attack-region-radius x y) bullet
(setf attack-region (make-instance ’circle-region
tX X
vy
:r attack-region-radius))))

(defmethod update-bullet ((bullet bullet))
(when (alive bullet)
(flet ((update-hit-region (x y region)
(setf (circle-x region) x)
(setf (circle-y region) y)))
(with-slots (x y vx vy) bullet
(incf x vx)
(incf y vy)
(update-hit-region x y (attack-region bullet))))))

0000000000 alive 0000000000000 D0O0O0O000O0DOOODOOOODOON
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(defmethod draw-bullet ((bullet bullet) (game-field game-field))
(with-slots (x y width height image) bullet
(sdl:draw-surface-at-* image
(round (+ (game-field-x game-field)
(- x (/ width 2))))
(round (+ (game-field-y game-field)
(- y (/ height 2)))))))

(defmethod out-of-field-p ((bullet bullet) (game-field game-field))
(with-slots (x y width height) bullet
(let ((width/2 (/ width 2))
(height/2 (/ height 2)))
(or (< (+ x width/2) 0)
(< (+ y height/2) 0)
(> (- x width/2) (game-field-width game-field))
(> (- y height/2) (game-field-height game-field))))))

goooboooobooboooobooobooooboooobooboobooobooboo
0000000 aliveOOUOOOO0ODOOODOODOOODOOODOOODOODOODOOOAlived OO
gbooboobOooooobooboobooobooboooOoobooobooooboobOoooooDbn
obooooobooooobooboooooo

ooooooboooooboon
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List 8.4: bullet-manager.lisp:0 0000000

(defclass bullet-manager ()
((bullets
rinitform nil
:documentation "OOODODOOO")))

gboocooOooboooooboboooooboooooboooobOobooooboooboooboooo
gbooooooooooboboooooboooogo

List 8.5: bullet-manager lisp:0 000000000

(defgeneric add-bullet (bullet-manager bullet)
(:documentation "OOOOOO"))

(defgeneric update-bullets (bullet-manager)
(:documentation "OOO0O0O0O0O0O0O0O0OO"))

(defgeneric draw-bullets (bullet-manager game-field)
(:documentation "OOOOOO"))

(defgeneric gc-bullets (bullet-manager game-field)
(:documentation "OOOOO0O0O0O0O0OOO"))

(defgeneric hit-test-bullets (bullet-manager region &key)
(:documentation "OOOO00000O0O0O0O0OO"))

.

gbooobOoboooobooooooboooon
oboboooOobooooobobooobooboooooboooonboon
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List 8.6: bullet-manager.lisp:0 00 0 OO do-bullets 0 O O

(defmacro do-bullets ((bullet-var bullet-manager) &body body)
(let ((bullets-symbol (gensym)))
‘(with-slots ((,bullets-symbol bullets)) ,bullet-manager
(dolist (,bullet-var ,bullets-symbol)
,@body))))

U000000Db00000 vulletsOOO0D0O0O0OOO dolist0O0OOOD0OOODOOODOOOOO
gbooobooobobo1l1ol1ooooboobooooooooobooobooooobooobooooon
O000D000000000D00000000000000000Rg

obooooobooooobooooon

List 8.7: bullet-manager.lisp:0 00000000000

(defmethod add-bullet ((bullet-manager bullet-manager) (bullet bullet))
(with-slots (bullets) bullet-manager
(push bullet bullets)))

(defmethod update-bullets ((bullet-manager bullet-manager))
(do-bullets (bullet bullet-manager)
(update-bullet bullet)))

(defmethod draw-bullets ((bullet-manager bullet-manager)
(game-field game-field))
(do-bullets (bullet bullet-manager)
(draw-bullet bullet game-field)))

(defmethod gc-bullets ((bullet-manager bullet-manager)
(game-field game-field))
(with-slots (bullets) bullet-manager
(setf bullets
(delete-if #’(lambda (bullet)
(or (not (alive bullet))
(out-of-field-p bullet game-field)))
bullets))))

(defmethod hit-test-bullets ((bullet-manager bullet-manager)
(region circle-region)
&key
(on-hit-func
#’(lambda (bullet)
(declare (ignore bullet))
nil)))
(with-slots (bullets) bullet-manager
(some #’(lambda (bullet)
(if (hit-test (attack-region bullet) region)
(progn
(funcall on-hit-func bullet)
t)
nil))
bullets)))

gooooboobooobobooboboobobooboobooboobobooboboobon
00000000 update-bullets(2700)0 draw-bullets(3100)00000000000O0O0O0O
0000000000000 0000 do-bullets0O0OOOOODOOOOODOOOO ge-bullets(36
00)000000000000000000000 alivelOOOODOOOOODOOOOODOOOO

20000000000000000000000000000000000000000000000000000000
oooooo
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List 8.8: playerlisp:0 000000

(update-frame

raccessor update-frame

tinitform O

:documentation "OOODOOODOOM™)
(bullet-image

:initarg :bullet-image

rinitform (error "OODOOODOOOODOOOOOM™)
:documentation "OOO0O™")

0000b0ObOCO0O000goouonodn update-frame d bullet-image 0 0 0 00O Hupdate-frame
coooooooboooooODoDO1100000ooODODOoOOOOOOODODDODODODOOOOODE
ODO00000000 uwpdate-frame 0 0000000000000 0OO0OO0O0DOOOOO0ODOO
O0oooooooOoooOo0O0O0OO0O00000ooooooDODODOOODb0O0O000ODbullet-image
ocooopoooOooooooOoooooobooOobo0ooOobOob0Oo0ooooOboOoOooDoOob0OoOooDOon
ooooooOo0ooopoOoUoboooOoUooooOooooobogo

ooooooooooooooDoon

List 8.9: player.lisp:0 00000000

(defgeneric update-player (player key-state game-field bullet-manager)
(:documentation "OOOOOODOOOO"))

000 update-player 0 30000000000 DOO0DOO0O0OO0OOOOOOO0OOOOOOOOOOOC
oboooooboooooon
gboooooooooobooooooobooooboooobobobooo

List 8.10: playerlisp:0 0000000

., 000000 O0O0oOooao
(defmethod tick-update-frame ((player player))
(incf (update-frame player)))

;; 0o ooOooag
(defmethod shoot ((player player) (bullet-manager bullet-manager))
(with-slots (x y bullet-image) player
(add-bullet bullet-manager
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(make-instance ’bullet
X X
Yy
:vx O
vy -10
:width 16
:height 16
rattack-radius 8
:image bullet-image))))

;3 0000000
(defmethod update-player ((player player)
(key-state key-state)
(game-field game-field)
(bullet-manager bullet-manager))
(with-slots (shoot) key-state
(when (and shoot (zerop (mod (update-frame player) 4)))
(shoot player bullet-manager)))
(move-by-input player key-state)
(fix-position player game-field)
(update-region player)
(tick-update-frame player))

0000000000000 000 (11601800 ) 0 update-frame 0000000 (12200)00
OO0000O0Oupdate-frame OO0 O00OO0D0DO tick-update-frame 0000000000 O0ODODO
OO000O0O update-frame [ 100000000

O00o0oobooooooogb sheotOOOooooooooooooooobooobobooboobogoo
ooooboooOooooooO0oooobooooob0oooooOooOooooDbDoOOoOoooDoOoDOon
Oshoot U0ODODOOOODOOOODOOOODOOOshoot00O0DOOOODOOOOO

0000000000000 0000000 (11601800)00000000O0DOOOOOODOO
O0000D0o0D sheotOOODOOODOOODOODOOOOODOOODODOODODOOOODLDOODO
OO0000000000000O0Dupdate-frameJ 400000000000000D00O00O0O00O0O0O
ocooooooooo0o0ooooOoOooobOOobOO0oOooDOObOO0oooOOoOoDObOOoOoO0oDObOOoOn4n
OO001000000e60FPSOD0 1000 1500000000000000O000O0DOOD0O0ODODOO
ocoo0opooo0o0ooooooO0OoOoooooO0oooDoOo0o0oooDOooOooDooOoOooDOon
ooo

8.4.2 0DOUOOO0

gbogoboobobooboobobooboobobbooboboboaoboooboboaobooboab
goooooo
0000000000000 update-frame DO U000 bullet-image OO OOOO0O0ODOO

List 8.11: enemy.lisp:0 00000

(update-frame

raccessor update-frame

tinitform O

:documentation "OOOODOOO™")
(bullet-image

:initarg :bullet-image

:initform (error "OOOOOOOODOODOOOM™)

:documentation "OODOO")

OO0 update-enemy U0 OO O0O0OOOOO0O0OO0O0DOO0O0OOCOODOOOOOOODOO
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List 8.12: enemy.lisp:0 0000000

(defgeneric update-enemy (enemy bullet-manager)
(:documentation "OOODOOOOOO"))

U000 update-enemy U0 O O00O00O00O0O0O000O0O000O00O0O

List 8.13: enemy.lisp:0 000000

(defmethod update-enemy ((enemy enemy) (bullet-manager bullet-manager))
(flet ((update-hit-region (x y region)
(setf (circle-x region) x)
(setf (circle-y region) y)))
;o 000D Ooo0oo0oooobDbbon
(when (zerop (mod (update-frame enemy) 100))
(with-slots (x y bullet-image) enemy
(add-bullet bullet-manager
(make-instance ’bullet
IX X
vy
:vx 0
vy 2
:width 16
:height 16
:attack-radius 8
:image bullet-image))))
(with-slots (x y vx vy) enemy
(incf x vx)
(incf y vy)
(update-hit-region x y (attack-region enemy))
(update-hit-region x y (damage-region enemy))))
(incf (update-frame enemy)))

101000 wpdate-frame 0000 1000000000000 000O00O0O0OO0O

ooo0oo0o0bD 8409 0000oo0oobooooooo0ooobbooooooooooooooon
O000O00oOo0O 10000001 0000000000000 (8400)0

goooboobooooobooooboobooooobobooobooboboooooon

ooooopooooooooKOoOooooooooooooooooooOogoooooooooo
gbobobobobobobooobobobobobobobooobooboobooboobooooon
O00000bO000O000D0Oupdate-enemy O O00O0O000O0O0O0O0OO0O0OO0OOODOOOO
obooooooboooooo

List 8.14: enemy-manager lisp:0 000000000

(defgeneric update-enemies (enemy-manager bullet-manager)
(:documentation "ODOODOOODOOO"))

OO0 update-enemies DO OO OO0 O0O0O0O0OOD0OOODOO0ODOO0ODOO

List 8.15: enemy-manager.lisp:0 00000000

(defmethod update-enemies ((enemy-manager enemy-manager) (bullet-manager
bullet-manager))
(with-slots (enemies) enemy-manager
(dolist (enemy enemies)
(update-enemy enemy bullet-manager))))

U000 update-enemies U OO OOU update-enemy U 0O OO OD0OOOOOOODOODOODOODO
ooooOOoO00oOooooooooooooKOoOoo
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List 8.16: enemy.lisp:0 00000

(alive
raccessor alive
:initform t
:documentation "OOODOO™")

000 aliveOOOOOOOOOOOOOOOODOODOOODOOODOOOOOOOOOOOOOn
oboooooboooobOoobobooobooboooobobooooobooobooo
oboooooboooobobooo

List 8.17: enemy-manager lisp:0 00000000

(defmethod gc-enemies ((enemy-manager enemy-manager) (game-field game-field))
(with-slots (enemies) enemy-manager
(setf enemies
(delete-if #’(lambda (enemy)
(or (not (alive enemy))
(out-of-field-p enemy game-field)))

enemies))))

boboobOooboooboobObOoobO0oobOoobo0obO0o0obOo0nn aliveOOOoooono
000000000000o0oU0o0o0oooUoO (3r00)oo0oOoUoUOOoO0DoOoUDOOOoOoooUo
oooooobooooboboonog
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List 8.18: key-statelisp: 000000000
~

;; 0 O0DO0DO0OODODODOoOOO

(defkeystate key-state
(up :sdl-key-up)
(down :sdl-key-down)
(right :sdl-key-right)
(left :sdl-key-left)
(shoot :sdl-key-z))

000000000000 000O00ooO0 (booU:0RBI)o

List 8.19: main.lisp

;5 0D0DO0DO0ODDODO/00000
;; V2000000000000
(defconstant +sqrt-2+ (sqrt 2))

(load "key-state.lisp" :external-format :utf-8)
(load "game-field.lisp" :external-format :utf-8)
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24
25
26
27
28
29
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45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67

(load "hit-test.lisp" :external-format :utf-8)

(load "bullet.lisp" :external-format :utf-8)

(load "bullet-manager.lisp" :external-format :utf-8)
(load "player.lisp" :external-format :utf-8)

(load "enemy.lisp" :external-format :utf-8)

(load "enemy-manager.lisp" :external-format :utf-8)

(defun load-png-image (source-file)
(sdl:convert-to-display-format :surface (sdl:load-image source-file)
:enable-alpha t
:pixel-alpha t))

(defun main ()
(sdl:with-init ()
(sdl:window 640 480 :title-caption "OOO")
(sdl:initialise-default-font sdl:*font-10x20x) ; [0 O 0O O O O O
(setf (sdl:frame-rate) 60)
(let* ((current-key-state (make-instance ’key-state))
;o 0000000 obbboooao
(game-field (make-instance ’game-field

:width 640
:height 480
:x O

iy 0))

.. 00000 O0oo0Ooooao
(player (make-instance ’player
:x (/ (game-field-width game-field) 2)
:y (/ (game-field-height game-field) 2)
:width 64
:height 64
:speed 5
:damage-radius 10
:image (load-png-image "player.png")
:bullet-image
(load-png-image "bullet-2.png")))
;; 00O0O0O0O0ODOD
(enemy-manager (make-instance ’enemy-manager))
;33 O O00O0Oan
(player-bullet-manager (make-instance ’bullet-manager))
;5 oo
(enemy-bullet-manager (make-instance ’bullet-manager))
;; 00O OO00Oao
(player-is-alive t))
;0000
(dotimes (i 10)
(add-enemy enemy-manager
(make-instance
’enemy
:x (+ 32 (x i (/ (game-field-width game-field) 10)))
:y O
:width 64
:height 64
tvx 1
vy 1
:attack-radius 30
:damage-radius 20
:image (load-png-image "enemy.png")
:bullet-image (load-png-image "bullet-1.png"))))
(sdl:update-display)

(sdl:with-events ()
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92
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94
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96
97
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99
100
101
102
103
104
105
106
107
108
109
110

:quit-event () t)
:key-down-event (:key key)

(if (sdl:key= key :sdl-key-escape)
(sdl:push-quit-event)
(update-key-state key t current-key-state)))

:key-up-event (:key key)

(update-key-state key nil current-key-state))

:idle ()

(sdl:clear-display sdl:*black*)
;s 0000000 obObOoooooobbb
(when player-is-alive
;; Oo0DOO0ODO0OO0OOoOOOOoOOOO
(update-player player current-key-state
game-field player-bullet-manager)
;; ODO0DODODOOO
(update-enemies enemy-manager enemy-bullet-manager)
;; 0 O00oan
(update-bullets player-bullet-manager)
;; 0000
(update-bullets enemy-bullet-manager)
;; ODO0DOO0OOO0O0OO0OO0OO
(do-bullets (bullet player-bullet-manager)
(when (hit-test-enemies enemy-manager
(attack-region bullet)
:region-type ’damage
:on-hit-func
#’(lambda (enemy)
;; 00 oDooooad
(setf (alive enemy) nil)))
;; OO0D0DOO0OO00ODODOOO
(setf (alive bullet) nil)))
;s D0 o0ooooboboo
(when (hit-test-bullets enemy-bullet-manager
(damage-region player))
(setf player-is-alive nil))
;; ODO0O0O0O0ODODODOO0OO0OO0OODODRD
(gc-enemies enemy-manager game-field)
(gc-bullets player-bullet-manager game-field)
(gc-bullets enemy-bullet-manager game-field)
s, D0 o0oo0ooobooboao
(when (hit-test-enemies enemy-manager
(damage-region player)
:region-type ’attack)
(setf player-is-alive nil)))

;o oo ogao

(draw-bullets player-bullet-manager game-field)

;; 00000

(draw-player player game-field)

;; 0 oO0n0Oangd

(draw-enemies enemy-manager game-field)

;; 0 O00oan

(draw-bullets enemy-bullet-manager game-field)

;7 ODO0O0O0oO0ODODO0OO0OO

(when (not player-is-alive)
(sdl:draw-string-solid-* "You_died! Push Escykey..."

220 240))
(sdl:update-display))))))
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O 8.1: mainlispO0 00000

oboooooooooobooooboobooooooo
e JOODOOOOODODOOODOO

e JOOO

e JOOOOODOODO

e JOODOOODO

e JOOO

cooobooocooooobooooooboobOooon 45000 4v00ooooooonooooon
coobooooooooooboobo20000000000O00000O0O

Ubooo0oooboobOobo0 8 Uiod 8rbdl update-bullets DO OODOOOOOOOOODOO
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cooooboobooooooocooooooOoooOoOoOooOooboOooOooboooOoboOoOooobOoOoOoooon
020000000000000000000000000 O9UL)DODOOODOOOOOOO
do-bullets U0 DOO0OOOOOO0OODODOO hit-test-enemies0U0 0000000 OO0OO0O0OO
oooooooooooooooobooo0oo0oo0oonoon aliveOOO0O0OO nilO0O0O0OO0O0O0OO
000000000000o0oo0oo0o0ooo (10010200)0000000000000O0O0
Uo0o0000000 player-is-alive nil 00O 0OO0D0O OO

ooooodooooobooooooooooooooooooogoood 100106000000
oooood 114000 1200000000000 00oo0ooooooooooocooooonoon
ooo
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gboobooooboobOooooboooobooobooooobooboOooooboooboaon
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oboobooobooboobooboobooboooboooboooooboooobooooboooboooooon
goooooooboboooboobobobooboooboobooooobooboobobooboooDOobo
gbooooobooooooboooog
gbooboooobooobooboooooooobooooboooobooooooooboooaon
oboooboooobooboooobobooboooobooboboooboooobooooDoooo
gooobooooboooboooooboooobboobooboobOoobooboDoboooDobb
gboboobooooboobooooobooobooboooobobooboobooboOoboooobooon
oboooboooOooooboooboobOoboooboobOoOoooobooooboooobOOooooon
oooooooooo
gooobooooboobooooobooooboooobooobobbogobooooooobooo
gboooboooboboooboobobobooboooboooOoooobooobooooobooooon
oooboobooobooooboooobooooobobooobooboOobooobOoobooboooooon
goooooobooooobobooogobooooooboobooboboooooboboboOoooo
boboobooooooooooooooooooboooooooooooboooobobOobobon
gboboobooooboobooooobooobooboobobooboooobooboOoboooooon
oboooboobooboooboobooooboboooobooboooobobooooOoboooooo

lDopDOoD0 200 1 000000000000 00O00O00OO00OO0OOOOOOOOODOOOOOO -
create-enemy-from-schedule 0000000000 0O0D0O00D0O0O0OD0O0OODOOOO0O0 -00D0O0OO0DOOOODOODODO
gooooooooooooooooooooo
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9.1.2 DO0O0O0OO0
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List 9.1: loader.lisp:0 0 0000O0O0O

(defgeneric add-image (image-loader key image-file)
(:documentation "OOOOOOOOOOOO"))

(defgeneric get-image (image-loader key)
(:documentation "OOOO0O0O0O0O0O0O0DODO"))

(defclass image-loader ()
((images
tinitform nil
:documentation "OOODOOOO")))

(defun load-png-image (source-file)
(sdl:convert-to-display-format :surface (sdl:load-image source-file)
:enable-alpha t
:pixel-alpha t))

(defmethod add-image ((image-loader image-loader) key image-file)
(with-slots (images) image-loader
(if (getf images key)
(error "keyO DO OODOOODO ~a" key)
(setf (getf images key)
(load-png-image image-file)))))

(defmethod get-image ((image-loader image-loader) key)
(with-slots (images) image-loader
(getf images key)))

gcooooooooOoOOOOODOOODOOOOOO00OOOODODODODODODOOO

O0000000000000000D0 image-loader 0000000 (60900)0000000O0O
000000000 images 1000000000000 000O0D00O0D0O0D0O0O00BO00O000
ocooooooOO0O0O20000000000000CCOO0O0OO0OO0OOOOO0O0O0O0O0O0O0O0O0O00O000
U000 add-image D0 0000000 DDO get-image 0000000000 OOO0O0ODOOOODOOO
OO0 add-image DO OOO0OOOOOOOOOOOOOOOOOOOO0O0O0O0O0O0O00O0O get-image O
cooooooooooooOooOoOoOOOOOOOOOODODODODDDOOOOOO

add-image 00000000 16021 0000000000 image-loader 000000000000
oooooOoOoOoOoOOoOoOoOOOoO0O0O0O0o0o0o0o000000000000 imagesO0 00000000
ooO0O0O00000C00O00000000000000000 load-png-image 1OOOOOOOOO
00000 imagesOOOOODODO

get-image OO ODODOOO 23025 00000000000000000 imagesOOOOOODO
ooooooOoO0ooooOooooboOo0o0oooooooooooooooooooooooooonon
ocooooooooo

cooooooooOoOoOOODOOODODOOOOOOOOOOOO0O0O00000

[(add—image an-image-loader-instance :player-image "player.png")

obooooOoboooooboboooboobooboooboobooooobobooooon

[(get—image an-image-loader-instance :player-image)

obooooOoooooobooo

200000000000000000000000000000000000000000000000000000000
goooooOoooooooooooOob0OoOoOOO0O0ObO00O0OoOooOoOObOb0O0O0000o
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9.2.1 00O

oboobooobooboooboobooboooboobooooooooboooOoooooboooogon
gooobooooobooobooooboooobooooboooooobooboobobooDobo
gbobooboobooooboobooboobooboboobooooboooboooobooobooon
gboboobooobooboooooboooobooobooboobOoboooboooOoboooobooon
oboooobooooboooooboboooooboooooboobooog

9.22 00O

googboobobooboobobbooboobobioobooobuobbOobOoOong stage
gbooobOobooobooboooobOobboond stageO0bOooooboooooOOoonOO
obooooobooooooboon

~
(let ((stage (make-instance ’stage

:schedule

;7 frame O O O OO O0O0O0OODOO

5 X O 0 X000

HEE oovyOoo

HEER S ¢ O0xoooao

5 VY O0ydoOooao

>((:frame 30 :x O ty 0 :vx 0 :vy 2)
(:frame 60 :x 320 :y O :vx O :vy 2)))))

)

.

0000000000000 0000000000000000 :schedule0O000O0O0O0O0O0OOOO
oooooooboo

[(update-stage stage enemy-manager image-loader) J

U000 update-stage U0 O0O0OO0OO0OO0O0O0O0O0O0O0O0OO0OCODOOODOOOOOOOOOOC
gboooooboooobobooooboboooooboooooon
O0000000000D0000 stageO0OOO0OOO0OO0ODOOOOODOODOO

List 9.2: stagelisp:00000000O0ODO

;; O OO0
(defgeneric update-stage (stage enemy-manager loader)
(:documentation "OOODOOOO"))

s DO O0DoOooOooOooOooao
(defclass stage ()
((frame
:initform O
:accessor frame
:documentation "OOODOOOOO™)
(current-schedule-index

:initform O
:documentation "OOODOODOOOOOOOOODOOOOO™M™)
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40
41
42
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44
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50

(schedule
:initarg :schedule
:initform nil
:documentation "OOODODOOOOOOOO")))

(defun get-frame-from-schedule (s)
(getf s :frame))

(defun create-enemy-from-schedule (s loader)
(make-instance
’enemy
:x (getf s :x)
iy (getf s :y)
:width 64
:height 64
:vx (getf s :vx)
:vy (getf s :vy)
rattack-radius 30
:damage-radius 20
:image (get-image loader :enemy)
:bullet-image (get-image loader :enemy-bullet)))

(defmethod initialize-instance :after ((stage stage) &key)
(with-slots (schedule) stage
(setf schedule (sort schedule #’< :key #’get-frame-from-schedule))))

(defmethod update-stage ((stage stage)
(enemy-manager enemy-manager)
(loader image-loader))
(with-slots (schedule frame current-schedule-index) stage
(loop for s in (nthcdr current-schedule-index schedule)
if (= (get-frame-from-schedule s) frame)
do (progn
(incf current-schedule-index)
(add-enemy enemy-manager
(create-enemy-from-schedule s loader))))
(incf frame)))

00000000 (601700)0000stage0 000 3000000000000 franed000
OO00000DO0O00DOO0O000O0OOschedule 0000000000 DOOOO0O0OO0ODOOO0ODO
O000000000000000 current-schedule-index schedule D0 OOO0OO0OO0OOO0O
ooooooo

O00000000000000000 (3603800)000000000000 scheduled 0000
000000000 (frane000000D00000CODOOOCODOOOO0OOCODDOOO update-stage
OO0000000 scheduleJO0OOOOO0DOOOODOOOODOOOOODOO

00 update-stage 0O O0OOD (4005000 )00000000000000O00OOOOOO 2
O0frame 0 100000 (5000 )0 schedule 0000 :frane 000 frame 0000000000
00000000000 00000000O000O0O0OO0 (4404900)000000000O0O0O0O0O
000 4L04900000000000000000000 create-enemy-from-schedule 00000
ooood

create-enemy-from-schedule DO 0 (:frame O :x O :y O :vx O vy O)O00OO0OOO
ocooooooooooooOooooboooO0oooDooo0oooooooboooooDboOoboOoooDon
ocoooooOooobooooobOooOoooooOooooooooboooooDoo

oo0oooo0ooooooooooogo
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List 9.3: main.lisp

~

;3 DODODODODDODO/00000
;; V20O O0OGUooooooooao
(defconstant +sqrt-2+ (sqrt 2))

(load "loader.lisp" :external-format :utf-8)

(load "key-state.lisp" :external-format :utf-8)
(load "game-field.lisp" :external-format :utf-8)
(load "hit-test.lisp" :external-format :utf-8)

(load "bullet.lisp" :external-format :utf-8)

(load "bullet-manager.lisp" :external-format :utf-8)
(load "player.lisp" :external-format :utf-8)

(load "enemy.lisp" :external-format :utf-8)

(load "enemy-manager.lisp" :external-format :utf-8)
(load "stage.lisp" :external-format :utf-8)

(defun main ()
(sdl:with-init ()

(sdl:window 640 480 :title-caption "OOO")

(sdl:initialise-default-font sdl:*font-10x20%)

(setf (sdl:frame-rate) 60)

;; oo ogag

(let ((loader (make-instance ’image-loader)))
;; 00 O0ooODODO0DOoOooOO
(add-image loader :player "player.png")
(add-image loader :enemy "enemy.png")
(add-image loader :player-bullet "bullet-2.png")
(add-image loader :enemy-bullet "bullet-1.png")
(let* ((current-key-state (make-instance ’key-state))

(game-field (make-instance ’game-field

:width 640
:height 480
:x O

:y 0))

(player (make-instance ’player
:x (/ (game-field-width game-field) 2)
:y (/ (game-field-height game-field) 2)
:width 64
:height 64
:speed 5
:damage-radius 10
:image (get-image loader :player)
:bullet-image
(get-image loader :player-bullet)))
(enemy-manager (make-instance ’enemy-manager))
(player-bullet-manager (make-instance ’bullet-manager))
(enemy-bullet-manager (make-instance ’bullet-manager))
;; O OO0
(stage (make-instance ’stage
:schedule

>((:frame O :x 0 :y 0 :vx 2 :vy 2)
(:frame 60 :x O :y 0 :vx 1.5 :vy 2)
(:frame 120 :x 0 :y 0 :vx 1 :vy 2)
(:frame 180 :x 0 :y O :vx 0.5 :vy 2))))

(player-is-alive t))
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100
101

(sdl:update-display)

(sdl:with-events ()
(:quit-event () t)
(:key-down-event (:key key)
(if (sdl:key= key :sdl-key-escape)
(sdl:push-quit-event)
(update-key-state key t current-key-state)))
(:key-up-event (:key key)
(update-key-state key nil current-key-state))
(:idle O
(sdl:clear-display sdl:*blackx*)
(when player-is-alive
;; 0D ooooad
(update-stage stage enemy-manager loader)
(update-player player current-key-state
game-field player-bullet-manager)
(update-enemies enemy-manager enemy-bullet-manager)
(update-bullets player-bullet-manager)
(update-bullets enemy-bullet-manager)
(do-bullets (bullet player-bullet-manager)
(when (hit-test-enemies enemy-manager
(attack-region bullet)
:region-type ’damage
:on-hit-func
#’(lambda (enemy)
(setf (alive enemy) nil)))
(setf (alive bullet) nil)))
(when (hit-test-bullets enemy-bullet-manager
(damage-region player))
(setf player-is-alive nil))
(gc-enemies enemy-manager game-field)
(gc-bullets player-bullet-manager game-field)
(gc-bullets enemy-bullet-manager game-field)
(when (hit-test-enemies enemy-manager
(damage-region player)
:region-type ’attack)
(setf player-is-alive nil)))

(draw-bullets player-bullet-manager game-field)
(draw-player player game-field)
(draw-enemies enemy-manager game-field)
(draw-bullets enemy-bullet-manager game-field)
(when (not player-is-alive)

(sdl:draw-string-solid-* "Youydied! Push_ Esc key..."

220 240))

(sdl:update-display)))))))

obobooooobo2000000b0000000000000DO00bOO0b00O002402700O0O0O
ooooooboobobo0oooboboooooobo 43b0bb00ooobobooooOoDO 480
s30fiboooooOoooboOobooooooooooooooooooobOoDb 4000D00DOOO
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94 00O

oboooooboooobobooooboboooooboooobDobooOon o

60




Q and A

00000o00000o0O000o0O000 (Doboo0oU0b0)0Doo00DooooUoOoOoOoo

Q. UUI0ObDbOUOoDbDbooobuoooboboooo

A 00000O0OO0OO000OOOO00OO0O0OODOO0OO0OO0OOODOO0OO0OOODOOOOODOOOOn
gbooooOoboooooboboooooboooooboooobOoboooobooobocooboooo
obooobooobooboboboooboooboobooboooobob0ooboobooboobon
00000000 State0 00000000 OCOOOODOODODOOODOOODODOODODOOOO
((:idle 0 ) OOO)00O0OOOOOOOOOOOOOOOOOOOOOOOOOOOCOOOOOOO
gbooobOoboooobooooboobooon

Q. UUUubbooobood

A.00000C00O0O0O000O0QCOOO00O0O0DUCOODUODOCOODOOOObOCOODOOOOn
oboooooboooobooboboooboboooooboboooobooo

Q. UUUObbooobbooubobuooon

A 000000000000 0000000O0U0O00000O0O000O0O0OUOOOoDOoOOOn (O
00000)-000 (0000000000000 0O0) -00000000 (DDOD0DDO00OO00
000O00o0)boo00o0o0oO000oO00OO0OO0DO0O0O0O0O0DOOo0OO0OOOOoOOn
ocooKOoOoOooooD

Q. UUUbbooon

A 0000000O0OOOOOOCOOO00000O0ODODOOOCOCOOOOU0OUO0OOODDDOOCOODO
oboooboooboooobooobooobobobooboooboooooooboobooooboooDoooo
UooboooobobobobobobOdkey-stateJ 000000000 O0O00O0OO0OO0OO0O0O0OO
goo

obool1oooooooboobooboooooooobooooooooboooooooogoboon
gooooboooooobooboobooboobooboooboobooooobooboobooooboboOobo
gboboobooooboobooooobooooboooobooobooooobobooobooobooon
gbobooboooobooboooooboooobooobooooobobooobooboOoboooooon
0000000000000 (0)UoOOooooOoUooOoooooUooUOoOooooooUoooo
gooobooobooooooboboooooboooooboboooooboboboooDOobooooboOoo

61



	はじめに
	第1章 開発環境の構築
	1.1 処理系の選択
	1.2 SBCLのインストール
	1.3 Lispbuilder-SDL
	1.4 Lispbuilder-SDLのインストール(Windows)

	第2章 ゲームプログラムの第一歩
	2.1 ゲームループ
	2.2 最初の最小のプログラム
	2.3 まとめ

	第3章 画面に描く
	3.1 描画するプログラム
	3.2 まとめ

	第4章 キー入力を拾う
	4.1 まずはキーを拾ってみる
	4.2 キー入力を管理する
	4.3 抽象化を被せる
	4.4 まとめ

	第5章 「絵を動かす」から「自機を動かす」へ
	5.1 絵を動かす
	5.2 さっきのプログラムのまずさと対策
	5.3 自機を作る
	5.4 ゲーム画面クラスを作る
	5.5 自機を動かす
	5.6 まとめ

	第6章 敵を出す
	6.1 敵を作る
	6.2 敵を動かす
	6.3 敵を動かす(いっぱい)
	6.4 成仏させる
	6.5 まとめ

	第7章 当たり判定
	7.1 当たり判定の理屈
	7.1.1 円形の当たり判定
	7.1.2 矩形の当たり判定
	7.1.3 どっちがいいの？

	7.2 当たり判定を作る
	7.3 当たり判定を埋め込む
	7.4 当たり判定する
	7.5 まとめ

	第8章 弾を撃つ
	8.1 引き金を引くのは誰？
	8.2 弾を作る
	8.3 弾を管理する
	8.4 引き金を引かせる
	8.4.1 自機弾の実装
	8.4.2 敵弾の実装

	8.5 撃たれる準備
	8.6 弾を撃つ
	8.7 まとめ

	第9章 ローディングとステージ
	9.1 画像読み込みの管理
	9.1.1 なんで管理したいの？
	9.1.2 管理しよう

	9.2 ステージ
	9.2.1 考え方
	9.2.2 実装

	9.3 ローディングとステージを使う
	9.4 まとめ

	Q and A

