
Gears OS

1,a) 1,b)

OS

Gears

OS Gears OS Continuation based C(CbC)

OS CbC Code Gear Data Gear

Code Gear Data Gear

API

Gears OS

Interface

API API

CbC goto par goto par

goto Gears OS

raspberry pi Gears

OS

OS, , CbC, Gears OS

1.

OS

1

a) mir3636@cr.ie.u-ryukyu.ac.jp
b) kono@ie.u-ryukyu.ac.jp

Gears OS

Code

Gear Data Gear
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Continuation based C( CbC)[6]

CbC (Envi-

ronment)

goto (parametarized goto)

C CbC

Code Gear Data Gear

Gears OS

2. Gears OS

Gears OS Code Gear

Data Gear

Code Gear CbC

Data

Gear int

Primitive Type Code Gear Data

Gear Meta

Code Gear Meta Data Gear

Gears OS Task

Code Gear Input Data

Gear Output Data Gear

Input Data Gear Output Data Gear

Code Gear

Code Gear Input Data Gear

Output Data Gear

Data Gear

Code

Gear Data Gear

Gears OS Meta Code

Gear Meta Data Gear ( 1)

Meta Code Gear Code Gear

Meta

Code Gear OS

CS

MetaDS

DS

MetaDS

DSMeta CS Meta CS

1: Gears

CbC (goto )

Code Gear

CbC

LLVM[4] gcc[2]

Perl

stub goto meta Code

Gear

3. interface

Code Gear Data Gear Interface

Interface

Data Gear

Code Gear Interface

Meta Data Gear

Interface Code Gear

Interface Data Gear

Interface Code Gear Data Gear Meta

Data Gear Meta Data Gear

Context Context

Context

goto

Code Gear

Interface C++

Interface Context

Code Gear Con-

text

stub Meta Code Gear

Gears OS stub goto
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2

4. Gears OS

Gears OS

• Context

• TaskQueue

• TaskManager

• Worker

2 Gears OS

TaskManager

CreateTask
Get Task

Read Data

Exec Task

Data 
Commit

Workers

goto

Workers TaskQueue

create

Task(Context)

idg count

Input Data Gear

Output Data Gear

Code Gear

take Task

Read ID

Task 
Spawn

put Task

task tasktask

Wait List
Resolve wait list 

Resolved Task Send

2: Gears OS

Context Data Gear Data Type

Data

Gear Context Task

Task OS

Task Code Gear Data Gear

TaskManager Task

Worker Task

Gears OS Task Queue Synchronized

Queue Worker TaskQueue

Task Context Task Code

Gear Output Data Gear

Input/Output Data Gear

5. Gears OS

Gears OS Task Code Gear

Input/Output Data Gear In-

put/Output Data Gear

Gears OS

Task Context

Context Task

Code Gear Input/Output Data Gear

Input Data Gear

Task Input Data Gear

TaskManager

Task Worker Worker

Task Code Gear Output

Data Gear Context

CPU

6.

Gears OS par goto

(Code1)

__code code1(struct Integer* integer1, struct

Integer* integer2, struct Integer*

output) {

par goto add(integer1, integer2, output,

__exit);

goto code2();

}

Code 1: par goto

par goto Input/Output Data Gear

exit par goto

Task exit

par goto

par goto goto

goto par goto

goto meta code gear

Gears OS Task Output Data Gear

par goto

exit Output Data Gear

(Commit)

Code Gear Input Data Gear

Output Data Gear

Code Gear next

Data Gear Output Data Gear

Data Gear Queue

Task Task

Input Data Gear
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0 Task

Input Data Gear

Task TaskManager

Worker

7. raspberry pi Gears OS

Gears OS

ARM[1]

Raspberry Pi[5] Gears

OS

Linax

xv6 Gears OS

xv6 UNIX V6 x86

Raspberry pi

xv6 rpi port[3]

xv6 rpi port Gears OS

xv6 rpi port CbC

kernel Raspberry Pi

GCC CbC

ARM build xv6 rpi port

8.

Gears OS

Code Gear

Data Gear

Gears OS Gears OS Code Gear

Input/Output Data Gear Task

Code Gear Data Gear Interface

Interface

Data Gear

Code Gear Interface

Meta Data Gear

Call Gears

OS Context Interface

Data Gear Code

Gear goto

Context Code

Gear Input/Output Data Gear Context

TaskManager Worker Syn-

chronizedQueue Context

par goto CbC goto

par goto

gccbc

xv6 rpi port

gccbc

xv6 rpi port

CbC Gears

OS ARM

xv6 rpi port Gears OS

[1] ARM Architecture Reference Manual:
http://infocenter.arm.com/help/topic/com.arm.
doc.subset.architecture.reference/index.html.

[2] GNU Compiler Collection (GCC) Internals:
http://gcc.gnu.org/onlinedocs/gccint/.

[3] Huang, Z.: xv6 rpi port,
https://github.com/zhiyihuang/xv6 rpi port
(2013).

[4] Lattner, C. and Adve, V.: LLVM: A Compila-
tion Framework for Lifelong Program Analysis &
Transformation, Proceedings of the 2004 Inter-
national Symposium on Code Generation and
Optimization (CGO’04), Palo Alto, California
(2004).

[5] Raspberry Pi Teach, Learn, and Make with
Raspberry Pi https://www.raspberrypi.org.

[6] TOKKMORI, K. and KONO, S.: Implement-
ing Continuation based language in LLVM and
Clang, LOLA 2015 (2015).

[7] Code Gear
Data Gear OS

(OS) (2016).
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