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INGREDIENTS
1par RECORDED PLAYER INPUT

1part DETERMINISTIC ENGINE

DIRECTIONS

1. SIT BACK AND WATCH USE CASES
2. SITBACK AND WATCH THE HOW TO!
3. ASK QUESTIONS

4. DOWNLOAD THE SOURCE CODE
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PART I
THE MANY USES OF RECORDED PLAYER INPUT
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USE CASE #1
AutomATED QA WITH PRE-RECORDED INPUT

e Gives you piece of mind for every compile.
e Gives you access to QA 24/7.

e Allows hands-on QA be step #2.
Let your automated playthroughs be the first line of defense.
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USE CASE #2

BUILT-IN AUTOMATED PLAYTHROUGHS

PS VITA:

O O ORRRLEFT LEFT LEFT R O O

NINTENDO 3DS:

B BB RRRLEFT LEFT LEFT R B B

STORY MODE

+ Continue ¢ «

Replay Stadge

Load Game
Hew Gaime

e

gogoooi1s595007

51736584

PROGRESSE
STAGES COMPLETE
SLAUGHTER SPREES
SECOMHD-FRATE SPREES




GAME DEVELOPERS CONFERENCE® 2015 MARCH 2-6, 2015 GDCONF.COM

F Submissions »

2 Marme ’ “SE GASE #3
305 NOA MuttipLe SKUS, GERTIFICATION & RE-SUBMISSIONS

| 3DS_NOE
, Mac_DRMFree

. Mac_MachppStore

e e Late 2014, single-handedly/simultaneously:
| PC_GOG e 15 SKUs, 9 console cert submissions

, PC_Steam

| PS3_SCEA

| PS3_SCEE e Slashes the required redundant testing
, P54 SCEA

| PS4 SCEE e Separate regions/Separate builds

| PSVITA_KioskDemo e Re-submissions
| PSVITA_SCEA

. PEVITA_SCEE
; Wii_MOA

. Wii_MOE

, X360
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UsE CasE #4
CATCHING GAMEPLAY BuGS

1 . T _autorec_.rec 10/8/72014 12:42 PM 1 KB
Debugger to launch:
Local Windows Debugger v
Command $(TargetPath)
Command Arguments -autoplayback
2 Working Directory S(ProjectDir)_data
" Attach Mo
Debugger Type Auto
Emvircnment
Merge Environment Yes

F32 angle = PointsToAngle(spr->x, spr->y, X, ¥);
3 if(spr-»index==25 && game.framecounter>=91625)
] 1
] DEBUG_PRINTF("\n¥e8d: (¥4d, ¥4d, ¥ad, ¥4d) -> ¥-3.3f\n", game.framecounter, spr-:x, spr-»y, %, y, angle);

b
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LOAD REPLAY

*+ . i TT] /and H- - H
LEADEREBORRDS = Tank it 2 the.. (0973072014 1B:49:33]

FEOCKetTprooOF R [09/30/2014 18:50:051
FRIENDS MY SCORE <] GLOEAL [

Esl PLLP | ARMED £ THVIHLCIEBLE (PLOH B

RAHK PLAYER SCORE &
+ 2a. Toni THE4E
> 23, & roycejunktion TE564
= gd. & Ikagura 75876
285. 4 LastTao 75100
286. w Siturk 72172
27 stanly the chicken 71864
28. A nerf rose 71500
21. HeoRizer 70725
an. 4 ace clubs EBOOB
3. konsoln ET452

+*

ESDELETE REPLAY ERCK B
SELECT Y

PP T T R

o

23. § roycejunktion MY RAHE: 4,036 / 13,216

BN FIND MY SCORE BACK IR
EEEALATCH REPLAY SELECT
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Use CASE #6
CONTROLLING NPCS DURING GUTSCENES
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USE CASE #1
CLasSIC ARCADE
ATTRACT MODES
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USE CASE #8
TRIMMING MEMORY

Targets Sources Options Log Window

MARCH 2-6, 2015 GDCONF.COM

Open Watcom IDE [D:\dosbox\rer\rer_dos.wpj]

i

(D) DOS - 32t PMODESW Bxecutable { exe)
Source files:

El src\minigamesmag mainmenu procs h

El sreminigamestmag_titlescreen h
El sre\minigames‘\minigames h

El src'\pathfinding \pathfinder h

Bl srepathfinding‘\pathfuncs.h

El sretpathfindingspawnlocations h
[l src'pathfindingspreollisionlist.h
El src'\pathfinding \sprpathfinding h
El sretpathfinding\sprpathobj b

El sre'playerigameuserh

El src'playergameusend h

El src'playertgoblip h

Bl src'playerilinecolisions h

[l src'minigames\mg_mainmenu_procs_gamemenu.h

rer_dos.exe [ |- [ESa) ‘
Rename Target
Target name:
‘ Browse ...
Target Environment Image Type:
() Win32 (NT/Win95/Win32s)

) Win386 (Watcom Edender)
(1 08/2 - 32-bit

(108/2 - 16bit

) Metware - 32-bit (NLM)

CauseWay Executable [ exe]
CauseWay DLL {register based) [.dll]
CauseWay DLL (stack based) [.dil]
DOS/4GW Executable [exe]
DOS32/A LE Executable [exe]
DOS32/A LX Executable [exe
PMODEY Executable [exe
Phadap Executable [exp]

Phadap TNT Executable [ exe]
Flashtek Executable [exe]
Flashtek — Stack based [exe]
Library [lib]
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OTHER EXAMPLE USES OF RECORDED PLAYER INPUT

Speeding up trailer/video creation
Asynchronous multiplayer
Improving remote QA/playtesting

Generating analytics/heat maps
from playtesters/PAX/E3 attendees
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PART II:
RECORDING INPUT



€ - C' [3 bripro.com/gdc/SimplelnputRec.cpp

W W o m s N

WWNRNRNRNNRNRNRNRNRNERER R B B [ e
P O Wm0 0me WwN DO WD o0 N PO

5
)

/QRQRQQQQRQQQQQQRQRQQ!QQQRQ!.!QQRRﬂl!!ﬂ"ﬂﬂ'!ﬂ!ﬂ.ﬁﬂl!'2.!RR.Q!QQ!R*Q.Q!Q!QR’!*Q/

// SIMPLE INPUT RECORD/PLAYBACK

// (c) 2015 Brian Provinciano

/7

// You are free to use this code for your own purposes, no strings attached.
/7

// This is a very basic sample to record and playback button input.

// It's most useful when activated on startup, deactivated on shutdown for
// global button recording/playback.

//

// For details on more advanced implementations, sSee my GDC 2015 session:

// => Butomated Testing and Instant Replays in Retro City Rampage

// The slides and full wvideo will be available on the GDC Vault at a later date.

/ﬂ!-tﬂt--ttlﬂtat-tﬂ--t:quﬂq-’ﬂau--an-nﬁ-aﬂteﬂﬂt.-tﬁ-nna:attaﬁﬁa-aatntta-tatnaan/

/--ﬂqqtt--nt-nut-w-a-aaﬂ--nt-uaaqtqa-nﬂ--!ttqtq-ntq--Qﬂlqtt-nta-qt--qqtlﬂtﬂtﬂt'/

// wrap it S0 it can be conditionally compiled in.
// for example, set INPUTREPLAY CAN RECORD to 1 to play the game and record the input, set it tc 0 when done
// INPUTREPLAY CAN RECORD takes priority over INPUTREPLAY CAN PLAYBACK

#define INPUTREPLAY CAN PLAYBACK 1
#define INPUTREPLAY CAN RECORL 1

#define INPUTREPLAY INCLUDELD (INPUTREPLAY CAN PLAYBACK || INPUTREPLAY CAN RECORL)

/.tﬁ.*t.ﬁ'tl'.tl.'.ﬂ.'tﬂ.RQ..ltt..Quﬂltﬂt.ﬂ-ﬁtt-ﬂﬂt'.Q.--.t-'.ﬁ.'.t.lttﬁﬁ.t-ﬂﬂﬁ/

#if INPUTREPLAY INCLUDED

#define INPUT BUTTONS_ TOTAL 32 // up to 32
#define MAX REC_LEN 0x8000 // the buffer size for storing RLE compressed button input (X each button)
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RECORDED INPUT

e Buttons (pressed / not pressed)

e Values (ie. analog sticks)

e Events (ie. mouse click, touch drag)

e Debug Information (optional)

e Time Deltas (if your game isn’t fixed-frame)
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EXAMPLE: RECORDED INPUT IN RCR

e Header - standard header data & current state
e control options, player outfit, camera zoom, etc.
e Button streams
e 1 bit per frame for pressed/released
e Analog/stick streams
e Event streams
e Mouse/Touch press/release/drag

e Debug Information

e Checksums — Verbose mode for dev (checksum per-frame), light mode for shipping (per second).
Game displays error if desync occurs.
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e RLE Button Streams

e A separate stream per button = better compression

e zlib Entire File
e Super easy/fast.
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PRIR EVERYTHING FOR GONSISTENCY

$#ifdef RECORD FLAYER
if (g playerfutoRec.IzInitialized())
i
g plaverfutoRec.Update():

}
gelse

Fendif

i
Joypad.Update (systeminput.buttons, =systeminput.ldirection, =vysStC
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ParT Il
BUILDING A DETERMINISTIC GAME
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INITIALIZATION

e Obviously, everything must be properly initialized.

e Avoid static/global initialization.

e Pay attention to static class constructors

static BOOL g bSomethinglnitializedGleobally = FALSE;
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MARCH 2-6, 2015 GDCONF.COM

class Cariudio

i

public:
vold Imit ()
vold Deinit ()

rand ( ) vold Update():

unsigned int m randSndldx;
Implement and seed your own B

unsigned int m honkDelay:
EandomEZenerator m_carﬂudiDRand;

TIP: Use separate instances

For example, by using a separate Rand() for gameplay vs effects,
previously recorded replays are unlikely to break if effects are added/changed.
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CALLBACKS/SYSTEM EVENTS

e For example: End of song callback

e Don’t use the system/driver callback

e Implement your own based on your ‘game ticks’
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e Not the end of the world
e Investigate!
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FLOATING POINT

e A key cause of non-portable replays

e Single console — easier

e PCs—more problems (ie. AMD vs Intel, etc.)

eManually specify precision if possible
eBe careful of drivers

e Don’t focus on portability unless you need it
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#define EBECos(angleRad) g_cossinTable [RAD TC TAELEIDX S5IN(angleRad)]

SAFEH #define BSin(angleRad) g_cossinTable [RAD TC TRELEIDX COS (angleRad)]

const F32 g _cossinTable [COSS5IN_TRELE SIZE] =

Mn““nllv “SI“G 0.000000£, // (0.0000 deg, 0.0000 rad)
0.00153%4f, // (0.0879 deg, 0.0015 rad)
0.003068£, // (0.1758 deg, 0.0031 rad)

lnw PBEGISInn l“Ts 0.004602E£, // (0.2637 deg, 0.004& rad)
0.006136F, // (0.3516 deg, 0.0081 rad)
0.007670F, // (0.433%5 deg, 0.0077 rad)
0.009204f, // (0.5273 deg, 0.0092 rad)
0.010738f, // (0.6152 deg, 0.0107 rad)
0.012272f, // (0.7031 deg, 0.0123 rad)
0.013805f, // (0.7910 deg, 0.0138 rad)
0.015339f, // (0.8789 deg, 0.0153 rad)
0.016873f, // (0.9668 deg, 0.016% rad)
0.018407f, // (1.0547 deg, 0.0184 rad)
0.019940f, // (1.1426 deg, 0.01%2% rad)

ff run each frame until at destination

F32 maxratiosg = SQUARED(255):
Ess AFE F32 negratiosqg = (maxratiosg- (distsg/maxratiosg))*0.85L;
F32 ratiosq = maxratiosg-negratiosg;

if (distsg<SQUARED (2))

{
-
CHAINED MULTI-FRAME S ——

H

CALCULATIONS
{

prop->»x = F32 TO Ule((prop->x*negratiosg + plaver.spr->x*ratiosg) J maxratiosq);
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e Nolonger 100% code coverage, but 99% is still great!

e Leaderboards, Achievements, System Utilities, Online

o Use fake leaderboads, fake achievements, fake online.

e Save Games (file vs. in-memory) .
e Ability to switch between e
file-io & in-memory save data protects R o —

user’s save data in shipping build.

[BENFIND MY SCORE
EIEEIUATCH REPLAY
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PART IV
DEBUGGING IT ALL
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Tracking Down Bugs

e Generate alog

e Both, while recording, while playing back

e Grab a diff tool (ie. WinMerge)

e Comparing logs helps you track down issues when...
e things playback incorrectly

e things playback correctly on one system but not on another, or in Debug but not
Release, for example



O & M
randlog_2014_08_14__
Location Pane

File Edit View Merge Tools Plugins Window Help

X Z (> bt B D dal@

| 8| & =

1733_2816¢ -randlog_2014_08_14__1737_09..

WinMerge - [randlog_2014_08_14__1733_28.txt - randlog_2014_08_14__1737_09.txt]

* | C\Users\BrivAppData\Local\SCE\ORTM\FSROOT\randlog_2014_08_14_1733_28.txt

C:\Users\Bri\AppData\Loca\SCE\ORTM\FSROOT\randlog_2014_08_14_ 1737 09.txt

<

— Ln: 140016 Col: 19740 Ch: 19/40

0211 $196DEB7C $463DB423::
0212 SCBEFS5B55 $463DB423::
0213 5$BDED5247 $463DB423::
0214 546T7RDAF4 S$463FB423::
0215 5SDEDTA4DD $4640B423::
0216 $5BSES305 $4641B423::
0217 $16DAF47F 54640B423::
0218 $16DRF483 $4644B423::
0218 $32DBSESB $4645B423::
0219 $2ZDBSES07 $4645B323::
0220 5075B6B46 5$4644B323::
0221 5$8C1DEDBZ $4645B323::
0222 563075BCD $4647B223::
0223 $6F3718FF $4646B223::
0224 $56F371818 54648B223::
0225 $9BBCOCZF $464BB223::
0226 $0CZE37D0 $464CB223::
0227 $1BESOCR4 $4649B023::
0228 521BES0B8 $501BB424::
0229 5SDF405C13 $501CB424::
0230 505C12B78 $2411B022::
0231 SE0SS5BC73 $2413B022::
0232 $5BC72c46 $52412B022::
0233 $EDEFICY9E $2414RE22::
0234 $1ADE394B $2415AE22::
0234 $94B35BAC $2415AFE22::
0234 5DDE94B27 S$2415REZ2::
0234 S26BADZFA SZ415REZ22::
0234 SD7SASFCD $4365B023::
0234 $7F32BA17 $4365B023::
0235 $32BR1771 SABB6B124::
0236 $85DC59BA SABB9B1Z4::
0236 $31617761 $ASBBB1Z4::
0237 $58BOBBAE SABBBB0Z4::
0238 SBAPB1688 SABBTAFZ4::
0235 544BABB77 SABBARF24::
0239 SBABB7746€ SABBIAFI24::
0240 $8EEAEDFZ SABBBREZ24::

Update 1n:41

Update 1n:41

Update 1ln:41

Update 1ln:41

Update In:41

Update In:41

Update In:41

Update 1n:41
SprPed_WalkRandom 1n:718
Update 1n:41

Update 1ln:41

Update 1ln:41

Update In:41

Update In:41

Update In:41

Update 1n:41

Update 1n:41

Update 1n:41

Update 1ln:41

Update 1ln:41

Update 1In:41

Update 1n:41

Update In:41

Update 1n:41

Update 1n:41
GetRandomType 1n:358
SprCar_CreateRandom sub 1ln:320
SprCar_CreateRandom sub_postsetup 1n:ZS%0
GetRandomType 1ln:358
SprPed CreateRandomForCar 1n:421
Update In:41

Update 1n:41
SprPed_WalkRandom 1n:718
Update 1n:41

Update 1ln:41
SprPed_WalkRandom 1ln:71%
Update In:41

Update In:41

0211
021z
0213
0214
0215
021e
0217
0218
0218
0219
0220
0z2z1
0222
0223
0224
0225
0226
0227
0228
0229
0230
0231
0232
0233
0234
0234
0234
0234
0234
0234
0235
0236
0236
0237
0238
0238
0239
0240
<

$196DEBTC
SCB6FSB55
$BD6DS247
$467ADAF4
$DEDTA4DD
SSBSES305
S16DAF47F
S16DAF483
$32DBSESB
$ZDB5ES07
$075B6B46
$8C1lDEDE2
$63075BCD
S6F3718FF
56F371818
$9BBCOC2ZF
$0C2E37D0
$1BESOCR4
$21BES0BS
SDF405C13
$05Cc12B78
SE095BC73
S5BC72C46
$8D6F1CYE
$1ADE394B
$94B35BAC
$DD634B27
S26BADZFA
$D7SASFCD
STF32BR17
$32BA1771
$85DCS96A
$31617761
$58BOBBAB
$BABB1688
$44BABBR77
SBRBE7746
SBEEAEDF2

$463DB423::
$463DB423::
$463DB423::
S463FB423::
$4640B423::
54641B423::
54640B423::
54644B423::
$4645B423::
$4645B323::
$4644B323::
$4645B323::
$4647B223::
54646B223::
5464882231 :
$464BB223::
$464CB223::
$4649B023::
$501CB424::
$501CB424::
$2411B022::
$2414B022::
52412B022::
S2414RF22::
$2415RAE22::
$2415AF22::
$24152F22::
$2415RF22::
$4365B023::
54365B023::
SABB6B1Z24::
SABBYB1Z24::
SASBBB1Z24::
SASBBBOZ24::
SREBTAFZ24::
SABBRAFZ4::
SAEBBBAFZ4::
SABBBAEZ4::

Ln: 140477 Col: 21/40 Ch: 21740

Update 1n:41

Update 1n:41

Update 1ln:41

Update 1n:41

Update 1n:41

Update 1n:41

Update 1n:41

Update 1n:41

SprPed WalkRandom 1n:719
Update 1n:41

Update 1ln:41

Update 1n:41

Update 1n:41

Update 1n:41

Update 1n:41

Update 1n:41

Update 1n:41

Update 1n:41

Update 1ln:41

Update 1n:41

Update 1n:41

Update 1n:41

Update 1n:41

Update 1n:41

Update 1n:41
GetRandomType 1ln:358
SprCar_CreateRandom_sub 1n:320
SprCar_CreateRandom_sub postsetup 1ln:Z%0
GetRandomType 1ln:358
SprPed CreateRandomForCar 1ln:421
Update 1n:41

Update 1n:41

SprPed WalkRandom 1n:719
Update 1n:41

Update 1ln:41

SprPed WalkRandom 1ln:719
Update 1n:41

Update 1n:41

1252

Unix

Diff Pane

Ready

16 Differences Found
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File Edit View Merge Tools Plugins Window Help - ==
EEEE] | BT/ EF (b ¢t DA @
randlog_2014_08_14__2022_34t«¢ - randlog_2014_08_14__2034_30..
Location Pane *  C\Users\BrivAppData\Local\SCE\ORTM\FSROOT\randlog_2014_08_14_2022_34.txt C:\Users\Bri\AppData\Loca\SCE\ORTM\FSROOT\randlog_2014_08_14_ 2034 30.txt
00091618 0217 516DAF47F $4640B423:: Update 1n:41 || scresn (607, 1347) | 35 | spr[4] (00091618 0217 $16DAF47F $4640B423:: Update In:41 || screen (607, 1347) | 35 | sprl4] »
00091619 0218 S$S16DAF483 $4644B423:: Update In:41 || screen (607, 1347) | 35 | spr[4] |00091619 0218 S$16DAF483 S$4644B423:: Update 1n:41 || screen (607, 1347) | 35 | spr[4]
00091619 0218 S$3ZDBSESB 54645B423:: SprPed WalkRandom 1n:719 || screen (607, 1347) | |00051615 0218 $32DBSESB $4645B423:: SprPed WalkRandom 1n:71% || screen (607, 1347) |
00091620 0219 52DB5SE907 $4645B323:: Update 1ln:41 || screen (607, 1346) | 35 | spr[4] |00091620 0219 $2DB5E907 $54645B323:: Update 1In:41 || screen (607, 1346) | 35 | spr[4]
1: 0,360.0 0: 15,338.5 xcnt:-60, ycnt:-70 | xcnt:-60, ycnt:-37 | move: (—! 1: 0,360.0 0: 15,338.5 xcnt:-60, ycnt:-70 | xcnt:-60, ycnt:-37 | move: (—
00091621 0220 5$075B6B46 $4644B323:: Update 1ln:41 || screen (607, 1346) | 35 | spr[4] |00091621 0220 5075B6B46 54644B323:: Update 1In:41 || screen (607, 1346) | 35 | spr[4]
i: 0,360.0 0: 15,338.5 xcnt:-60, ycnt:-37 | xcnt:-60, ycnt:-—4 | move: (- i: 0,360.0 0: 15,338.5 xcnt:-60, ycnt:-37 | xcnt:-60, ycnt:-4 | move: (-
00091622 0221 5BC1D6DB2Z $4645B323:: Update 1In:41 || screen (607, 1346) | 35 | spr[4] |0009162Z2 0221 $8C1D6EDBZ $4645B323:: Update In:41 || screen (607, 1346) | 35 | sprl4]
[SPRMOVEEX MOVETO: :SetCurDestPnt] curDestPnt ( 804,1460)
1: 15,345.4 0: 15,338.5 xcnt:-60, ycnt:-4 | zcnt:-84, yent:-%6 | move: (- 1: 15,345.4 0: 15,338.5 xcnt:-60, ycnt:-4 | xcnt:-84, yent:-96 | move: (—
00091623 0222 563075BCD $4647B223:: Update 1In:41 || screen (607, 1345) | 35 | spr[4] |00091623 0222 $63075BCD $54647B223:: Update 1In:41 || screen (607, 1345) | 35 | spr[4]
1: 15,345.4 0: 15,338.5 xcnt:-84, ycnt:-9%6 | xcnt:-108, ycnt:-60 | move: (- 1: 15,345.4 0: 15,338.5 xcnt:-84, ycnt:-96 | xcnt:-108, ycnt:-60 | move: (
00091624 0223 $6F3718FF $4646B223:: Update 1In:41 || screen (607, 1345) | 35 | spr[4] |00091624 0223 56F3718FF $4646B223:: Update 1In:41 || screen (607, 1345) | 35 | spr[4]
[CalcuateFloatDisp] MOV m_x:-0.197, m y:-0.724 | m_angle:344.868, m speed:12 [CalcuateFloatDisp] MOV m x:-0.197, m y:-0.724 | m _angle:344.868, m speed:12
1: 15,344.9 0: 15,338.5 xzcnt:-108, yent:-60 | zent:-5 , yent:-24 | move: (- 1: 15,344.9 0: 15,338.5 xzcnt:-108, yent:-60 | zecnt:-5 , yent:-24 | move: (—
00091625 0224 S$S6F371818 $4648B223:: Update In:41 || screen (607, 1345) | 35 | spr[4] |00091625 0224 $6F371818 S$4648B223:: Update 1n:41 || screen (607, 1345) | 35 | spr[4]
[CalcuateFloatDisp] MOV m x:-0.503, m y:-0.556 | m angle:317.959, m speed:12 [CalcuateFloatDisp] MOV m x:-0.178, m v:-0.729 | m angle:346.319, m speed:12
1: 14,318.0 0: 15,338.5 xcnt:-5 , ycnt:-24 | xcnt:-69, ycnt:-95 | move: (-! 1: 15,34¢.3 0: 15,338.5 xcnt:-5 , ycnt:-24 | xcnt:-27, ycnt:-117 | move: (
00091626 0225 $9BBCOC2F $464BB223:: Update 1ln:41 || screen (607, 1345) | 35 | spr[4] |00091626 0225 $9BBCOC2F $464BB223:: Update 1n:41 || screen (607, 1345) | 35 | spr[4]
[CalcuateFloatDisp] MOV m x:-0.178, m y:-0.729 | m_angle:346.319, m speed:12 [CalcuateFloatDisp] MOV m x:-0.178, m y:-0.729 | m angle:346.319, m speed:12
1: 15,346.3 0: 15,338.5 zxcnt:-69, yent:-957] xcnt:-91, yent:-60 | mowe: (= 1: 15,346.3 0: 15,338.5 xent:-27, yent:-117 | xcnt:-49, yent:-82 | move: (-
00091627 0226 SOCZE37D0 $464CB223:: Update In:41 || screen (607, 1345) | 35 | spr[4] |00091627 0226 SOC2E37D0 S$464CB223:: Update 1n:41 || screen (607, 1345) | 35 | spr[4]
[CalcuateFloatDisp] MOV m x:-0.503, m_vy:-0.556 | m angle:317.959, m speed:12 [CalcuateFloatDisp] MOV m x:-0.184, m y:-0.727 | m angle:345.797, m speed:12
1: 14,318.0 0: 15,338.5 xcnt:-91, ycnt:-60 | xcnt:-27, ycnt:-3 | move: (! 1: 15,345.8 0: 15,338.5 xcnt:-49, ycnt:-82 | xcnt:-72, ycnt:-47 | move: (—
00091628 0227 $1BESOCA4 $4649B023:: Update 1ln:41 || screen (606, 1344) | 35 | spr[4] |00091628 0227 $1BEBOCA4 $4649B023:: Update 1In:41 || screen (606, 1344) | 35 | spr[4]
[CalcuateFloatDisp] MOV m x:-0.164, m y:-0.732 | m _angle:347.409, m speed:12 [CalcuateFloatDisp] MOV m x:-0.191, m y:-0.725 | m angle:345.238, m speed:12
1: 15,347.4 0: 15,338.5 zent=-27, yent:-3 I xcnt:-48, yent:-96 | move: (- 1: 15,345.2 0: 15,338.5 xent:-72, yent:-47 | xecnt:-96, yent:-11 | move: (—
00091629 0228 S$21BEBOBS $501CB424:: Update 1n:41 || screen (606, 1344) | 36 | spr(4] |00091629 0228 $21BEBOBS S501BB424:: Update 1n:41 || screen (606, 1344) | 36 | spr[4]
= e ]
[CalcuateFloatDisp] MOV m x:-0.503, m_vy:-0.556 | m angle:317.959, m speed:12 [CalcuateFloatDisp] MOV m x:-0.19%99, m y:-0.723 | m angle:344.637, m speed:12
1: 14,318.0 0: 15,338.5 xcnt:-48, ycnt:-9%6 | xcnt:-112, ycnt:-39 | move: (- 1: 15,344.6 0: 15,338.5 xcnt:-96, ycnt:-11 | xcnt:-121, ycnt:-103 | move:
00091630 0229 $DF405C13 $501CB424:: Update 1ln:41 || screen (606, 1344) | 36 | spr[4] |00091630 0229 $DF405C13 $501CcB424:: Update 1In:41 || screen (606, 1344) | 36 | spr[4] ~
< > |« >

Ln: 140533 Col: 1/79 Ch: 1/79

1252 Unix Ln: 140535 Col: 1/79 Ch: 1/79

1252 Unix

[CalcuateFloatDisp] MOV m_x:-0.503, m _y:-0.556 |

m_angle:317.5959, m_speed:12

Diff Pane

Ready

1: 14,318.0 0: 15,338.5 xent:-5 , yent:-24 | xcnt:-69, yent:-95 | mowve: (-0.503,-0.556) | (0,0)
[CalcuateFloatDisp] MOV m_x:-0.178, m y:-0.728 | m angle:346.319, m speed:12
1l: 15,346.3 0: 15,338.5 xcnt:-5 , ycnt:-24 | xcnt:-27, ycnt:-117 | mowve: (-0.178,-0.729) | (0,0)

Difference 2 of 105
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BULLETPROOFING

e Keep Rendering and the Game Loop Separate

e Run Static Analyzers, Sanitizers, etc.

MARCH 2-6, 2015 GDCONF.COM

e Create Two Project Configs, Record/Replay Between Each:
. 32/64-bit, Debug/Release(with debugging information), Different Struct Alignment, Floating Point Model, etc.

Configuration: | Active(Debug)

> Common Properties ~
a4 Configuration Properties
General
Debugging
4 CfCr+
General
Optirmization
Preprocessor

| Code Generation

Language
Precompiled Heade
Output Files
Browse Information

W | Platform:

Enable String Pooling

Enable Minimal Rebuild

Enable C++ Exceptions

Smaller Type Check

Basic Runtime Checks

Runtime Library

Struct Member Alignment
Buffer Security Check

Enable Function-Level Linking
Enable Enhanced Instruction Set
Flzating Point Model

Enable Floating Point Exceptions

Active(Win32)

b Configuration Manager...

MNeo

Mo

Yes (/EH=c)

MNeo

Both (fRTC1, equiw. to /RTCsu)
Multi-threaded Debug (/MTd)
Default

Yes

MNeo

Mot Set

Precise (ffp:precise)

MNeo
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PART V-
BUILDING BLOCKS
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Barch FiLe GLoBAL AUTOMATED PLAYTHROUGHS

@ECHO OFF "
REM clear save games so the recordings can work cleanly
@ECHO ON

del rcr.cfg /fa
del *.rsv Ja
del ®.dat /a

retrocityrampage.exe -gamespeed 188 -playback pc_pt_1l.rec
IF NOT ERRORLEVEL © GOTO ERROREND

retrocityrampage.exe -gamespeed 188 -playback pc_pt 2.rec
IF NOT ERRORLEVEL @ GOTO ERROREND

retrocityrampage.exe -gamespeed 188 -playback pc_pt 3.rec
IF NOT ERRORLEVEL @ GOTO ERROREND

retrocityrampage.exe -gamespeed 188 -playback pc_pt 4.rec
IF NOT ERRORLEVEL © GOTO ERROREND

retrocityrampage.exe -gamespeed 188 -playback pc_pt 5.rec
IF NOT ERRORLEVEL @ GOTO ERROREND

retrocityrampage.exe -gamespeed 188 -playback pc_pt 6.rec
IF NOT ERRORLEVEL @ GOTO ERROREND
pause
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SELF-CONTAINED AUTOMATED PLAYTHROUGHS

e Engine must properly deinit, re-init
e WIN-WIN — results in a more robust codebase.

e Use of in-memory save game recommended
e Doesn’t affect user’s real save data.

e For RCR, loops from replay_1.rec ... until file not found, then returns
control to user.
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LEVEL REPLAYS

e All about state

e Simple solution:
1. Reset Level State (always)

2. IF Recording -> Start Recording
ELSE IF Playing Back -> Start Playing Back
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ENTITY GONTROL

e All about state

e Simple solution:
1. Reset Entity State (always)

2. IF Recording -> Start Recording
ELSE IF Playing Back -> Start Playing Back
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BACKWARDS GOMPATIBILITY

After shipping, you must maintain old code

m_reclength = m_hdr.lengthInFrames;
m_recLengthCnt = m_reclLength;
m_reclLengthFramelNum = @;

m_bloadedRecording = TRUE;

if{m hdr.rectype!=eRecType 0ObjControl)
1

- SetRadiusBugEnabled(m_hdr.version <= 8);

¥
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PART VI
SuMMARY!
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SUMMARY

e Try even if your game isn’t fully deterministic.

e You have the code already:
http://bripro.com/gdc/SimplelnputRec.cpp

e Start simple, build up.



s GOC 0" 2 s 0s’ sosl o'@:
AUTOMATED TESTING & INSTANT REPLAYS
IN RETRO GITY RAMPAGE

BRIAN PROVINCIANO | @BRIPROV
VBLANK ENTERTAINMENT

SAMPLE: HTTP://BRIPRO.COM/GDC/SIMPLEINPUTREC.CPP
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