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Abstract

We are proposing GearsOS, which uses Meta-calculus to improve reliability in our lab. We are implementing GearsOS on
Raspberry Pi based on x.v6. Currently, GearsOS is booted from BIOS, and we would like to migrate it to UEFI. If we can
migrate to UEFI, we can avoid dependencies on CPU and other devices. GearsOS is written in CbC (Continuation based C), so
it is not affected by CPU or device. This will make it possible to apply GearsOS to a variety of embedded systems.

1 IC®

2017 4E, Intel #11& 2020 4F % TIZ Legacy BIOS & UEFI
ANOH#EIEHELEE U, H#AEY 2 —1 0 CSM ZHIFRT %
Y 3K L7z, [1] Legacy BIOS 1& PC DiEfbiz v, Btk
RREERDRET 5, MBERDO—D L LT, HRED 20
Ze BT 5N B, Ethernet R USBIZDORDBET 4 AT 4
EL ST = P T ZADEME NS TN, OS DT —
PR —XEZEBELRIFNUIRLRY, v —KR—-—FZ
YIS, 77— LT TRV T I THET ZRENRD S,
F72. IMBOXEVHIRICED, X2V T4 2EDY
AT LEREDTRILDNEETH 2720 F 2V 7 1 12D HED
Hb, TNoDMBERMERT 57012 UEFI BT Mz,
UEFLi, 2TB 2R 2 RERT 4 A7 67— b TE, &
HIZT— b TE S, CPURKFELRWT —F77F v & K
FANEREDb Xy bV — 2 AR ERL L OS B
BOFIFHTE %, 5%, Legacy BIOS 2> 5 UEFI ND#AT
MBRHIHETTZA S5, £/, UEFI X Application Z#f- T
WT, ZHUE C BREREDOEMNSFE Tl rlaER D THEA
THRAENR LTV,

IR T, (BIEME  HERMEZ 7 — <12 GearsOS Z BT
L TW%, GearsOS (& Continuation based C(CbC) IZ &>
T7 7V —>are 0S Z0bDEILARL TV, BIfE,
CbC TREFATTRER OS 2 FEET 272012, xv6 D CbC OFE
EHIX ZITo T3, xv6 lX Legacy OS 7272, UEFI 5
HEEIT 5 Z B TERY, UEFI 5 xve ZilEEI X252 &
DT EIR, JRRMEDSKE L IEA S, & 51T, UEFL I3
ENTVWE TN ZADFEHEFFTHDT, YT ARF—H—
R%&{fz % X 512 UEFI Application Zffuv ., 754 A K5
ANZENS, ZAUTED, FIEED X725, ARIFKT
¥, ARM TEIK > ay ¥ a—&ThHb RaspberryPi
LIZUEFI 225 GearsOS % 7' — b &85 Z 2T X DERA 72
FHAIRAR S AT LITH LT GearsOS ZIGHTE 244125 5
ZEeTHs,

2 Continuation based C(CbC)

Continuation based C(CbC)[2] iF. HUWFFL=ETHFEZIT-
TWb7ur7 IV /EETH5, CbCld, CEHBOTHE
FECHD., BBIFUCH LT3R St EEA LT3, CbC
TiE, B H DIZ CodeGear L WS B TF T 2
Y7 %1795. CodeGear lZ AT & HN1%Z2H5H, CbC TIE5I
B A7 5TWB, CodeGear 2> 5 XD CodeGear N
& goto IZ & Ak CER L T ZITWV, 518 LTHA
52 %,

2.1 CbC GCC ARM CrossCompile

GCC ETt5EEXN7z CbC D ARM CrossCompile B3R %
Singularity[3] TH§E L 7z, CrossCompile (&, Compiler 3
BELTOWALUD T T v b7 4 — ABIFICFET 7 7 4L
BT B HEE R £ o 72 Compile FETH 5, ZHICX D,
CbC THIEXN= 715 4% Raspberry Pi L THEN
TZXBRITR -7

3 GearsOS

GearsOS[4] 13 4555 TEMNE IR Z 7 — < I2BHFE
Z1{T-oTW3 OS TH 5B, GearsOS 1k Continuation based
C(CbC) I &k » TR XN T W3, HHFFEE T, GearsOS
DIEHEM L CbC DFEMMEZRT70IT, HEARNREERE 2 Kl
272 0STH 5 xv6[5] Z CbC TEEXMZ 2{ToTW\d, T
kD, OS Of % D> R T 4 a—ApFEoIREEZ g
FTEHZENTERLEZ TS, CbC TEEHZ SN xv6
% Raspberry Pi[6] ICIEH T2 THN—FY =27 L TDX
X LAV DFHRESRMINFET 21T R 2 5RI1272 5,

4 UEFI

UEFI[7] &, OS¢ 759 b 74 —L 77— 727 DD
VIMNI2T7A VR T — AR ERTAMHETH 3, UEFI



F, AR T72—AEBETH 2720, FEDTut v HiC
MELZ WV, CHREREDENGIETEET L2 LHNTE,
fANT B BHIZE DHES FE DMK,

UEFI (21 Application 233 D, UEFI Application (&
RKEITHRIrDOSRT—F 7 7F Y I TELASIND I Lk
. BRSEE» SEBERT 2 Z 2 TX %, UEFI Appli-
cation Z AfE$ 5 Z &1k D, xv6 % UEFI T Boot ¥ %
BootLoader 2{E->720D, xv6 DT NNAL AR F 4 NEERS
FRIZ72 %

5 BootLoader
SER

[1] Intel/Unified EFI Forum, https://www.uefi.org
2017/11/3.

[2] TH/KFEIE, BTG, xv6 DREAESE D REFED T, THH
LI 2E 2R, 2020.

[3] https://sylabs.io/singularity

[4] B BRfE, AP EIA.Gears OS TEFAME % FH T
5 FFEICOWT. B AT 2020

[5] Russ Cox, M Frans Kaashoek, and Robert Morris. Xv6,

a simple unix-like teaching operating system,2012.
[6] https://www.raspberrypi.org

[7] https://wiki.osdev.org/UEFI



