<<Structure>>

CatmemLib0OS

- qtable: Rc<RefCell<IoQueueTable<CatnapQueue>>>
- scheduler: Scheduler

<<Structure>>

CatloopLibOS

- ephemeral_ports: Rc<RefCell<EphemeralPorts>>

- qtable: Rc<RefCell<IoQueueTable<CatloopQueue>>

- scheduler: Scheduler

- catloop _gts: HashMap<QToken, (demi_opcode_t, QDesc)>
- catmem_qgts: HashMap<QToken, (demi_opcode_t, QDesc)>

+ new() - MAGIC_CONNECT: u8
+ createTplpe(naTe. &str) NOLCKEN DL o, <<Enumeration>>
+ open_pipe(name: &str) + new(config: &Config)
ToQueueTable<CatmemQueue> o + shutdown(qd: QDesc) + socket(domain: c_int, typ: c_int, protocol: c_int) Socket
+ close(qd: QDesc) + bind(qd: QDesc, local: SocketAddrva4)
+ async_close(qd: QDesc) ) & + listen(qd: QDesc, backlog: usize) g state: SOCIfetState
+ push(qd: QDesc, §ga: &deml_sgarray_t) + accept(qd: QDesc) - local: Opt19n<SocketAddrV4>
+ pop(qd: QDesc, size: Option<usize>) + connect(qd: QDesc, remote: SocketAddrva) - remote: Option<SocketAddrv4>
+ alloc_sgarray(size: usize) ¢ + close(qd: QDesc) + Active(Option<SocketAddrva4>)
+ free_sgarray(sga: demi_sgarray_t) + push(qd: QDesc, sga: &demi_sgarray t) + Passive(SocketAddrv4)
+ irﬁm_taSkii?ﬁqt;1QT0$en&H d1e) + pop(qd: QDesc, size: Option<usize>)
- take_resu andle: TaskHandle + ize: i
+ pack_result(handle: TaskHandle, qt: QToken) + zg:iigggzgz? dg;iiz;array_t)
+ poll() + schedule(qgt: QToken)
| + pack_result(handle: TaskHandle, qt: QToken)
I + poll()
gy - take_result(handle: TaskHandle)

+ is_magic_connect(sga: &demi_sgarray_t)
- shift_qgtoken(qt: QToken)

- try_shift_gtoken(qt: QToken)
<<Structure>>

SharedRingBuffer<T: Copy>

- shm: SharedMemory
- ring: RingBuffer<T>

+ create(name: &str, capacity: usize)
+ open(name: &str, capacity: usize)

<<Trait>>
<<Structure>>

MemoryRuntime

EphemeralPorts

into_sgarray(buf: DemiBuffer)
alloc_sgarray(size: usize)
free_sgarray(sga: demi_sgarray t)

- ports: Vec<ulé6>

+ + + +

- + new(rng: &mut SmallRng)
<<Structure>> <<Structure>> clone_sgar‘r‘ay(sga: &deml—sgarray—t) + is_pr\ivate(por\t: u16)
SharedMemory RingBuffer<T> + alloc_any()
+ alloc_port(port: ul6)
- was_created: bool - back_ptr: *mut usize + free(port: uleé)
- name: libc::CString - front_ptr: *mut usize
- fd: libc::c_int - buffer: RawArray<T>
- size: libc::size t - mask:usize
- addr: *mut libc::c_void - is_managed: bool
- const SHM NAME_PREFIX: &'static str -+ nelcspaedte meze) <<Structure>>
+ open(name: &str, len: usize) + from_raw_parts(init: bool, ptr: *mut u8, size: usize) Scheduler
+ create(name: &str, len: usize) + capacity()
- close() + is_full() - tasks: Rc<RefCell<PinSlab<Box<dyn Task>>>>
- unlink() + is_empty() - task_ids: Rc<RefCell<HashMap<u64, usize>>>
- truncate(size: usize) + try_enqueue(item: T) - waker_page_refs: Rc<RefCell<Vec<WakerPageRef>>>
- map(size: usize) + enqueue(item: T) - rng: Rc<RefCell<SmallRng>>
- unmap() + try_dequeue() T + remove(handle: &TaskHandle)
- build_name() + dequeue() + from_task_id(task_id: u64)
+ size() - get_front() + insert(future: F)
+ write<T>(index: usize, val: &T) - set_front(val: usize) + get_new_task_id(pin_slab_index: usize)
+ read<T>(index: usize, val: &mut T) - get_back() + poll()
- set_back(val: usize) - panic_if too_many_tasks()
- get_waker_page_index_and_offset(pin_slab_index: usize)
<<Structure>> - add_new_pages_up_to_pin_slab_index(pin_slab_index: usize) <<Structures>
Pipe CatloopQueue
<<Enumeration>> - state: PipeState <<Structuress ~ gtype: QType

Pipe - eof: bool
~~ - buffer: SharedRingBuffer<ul6>

- socket: Socket
- pipe: Option<Rc<DuplexPipe>>

RawArray<T>

+ Opened + new(buffer: SharedRingBuffer<ul6>) - cap: usize : - pending_ops: HashMap<TaskHandle, YielderHandle>
+ g}0512g + set_eof() - ptr: NonNull<T> <<Enumeration>> T T T T + new(qgtype: QType)
+ Close + egfé)() - is_managed: bool QType + get_socket()
+ state . : ket (socket: Socket)
5 B4 + new(cap: usize) + set_soc
t_stat tate: P Stat :
il s ey e s e L e ouptesipe
+ get _mut() -
+ getZ) ( <<Structure>> + MemoryQueue + add_pending_op(handle: &TaskHandle, yielder_handle: &YielderHandle)
+ capacity() TaskHandle + TestQueue + remove_pending op(handle: &TaskHandle)
+ cancel pending ops(cause: Fail)

- task_id: u64
- index: usize < __
- page: WakerPageRef

new()
has_completed()
get_task_id()
deschedule()

<<Structure>>
<<Structure>>

CatmemQueue YielderHandle

<<Structure>>

- pipe: Pipe

- pending_ops: HashMap<TaskHandle, YielderHandle> o EEEGGE U

- index: usize

e -
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+ get_gtype()

+ new(ring: SharedRingBuffer<ul6>) - page: WakerPageRef I - BASE_QD: u32
+ get_pipe() N nei() g i - table: Slab<T> <<Structure>>
+ get_mut_pipe() : . : ! + new() — DuplexPipe
+ add_pending_op(handle: &TaskHandle, yielder_handle: &YielderHandle) : gz:eFZiET§E§SUIt' Result<(), Fail>) i + alloc(queue: T)
+ remove_pend}ng_op(handlef &T?skHandle) + set:waker(waker: Waker) | + get(qd: &QDesc) - catmem Rc<RefCell<CatmemLib0OS>>
+ cancel pending ops(cause: Fail) ! + get_mut(qd: &QDesc) - rx: QDesc
l + free(qd: &QDesc) - tx: QDesc
: + get_Yalues() + tx() <Cmmmmmmm !
: - get_index(qd &QDesc) + rx()
| | + create_duplex_pipe(catmem: Rc<RefCell<CatmemLibOS>>, ipv4: &Ipv4Addr, port: ul6)
| | + open_duplex_pipe(catmem: Rc<RefCell<CatmemLibOS>>, ipv4: &Ipv4Addr, port: ul6)
| ToQueue ! + shutdown()
I : + push(sga: &demi_sgarray t)
| + pop(size: Option<usize>)
|
|
|
|
I
|
AL
|
I
|
|
|
|
|




<<Structure>>

CatnapLib0S

- qtable: Rc<RefCell<IoQueueTable<CatnapQueue>>>
- runtime: PosixRuntime

new(config: &Config)

socket(domain: c_int, typ: c_int, protocol: c_int)

bind(qd: QDesc, local: SocketAddrVv4)

listen(qd: QDesc, backlog: usize)

accept(qd: QDesc)

accept_coroutine(qd: QDesc, yielder: Yielder)

connect(qd: QDesc, remote: SocketAddrVv4)

connect_coroutine(qd: QDesc, remote: SocketAddrV4, yielder: Yielder)

close(qd: QDesc)
async_close(qd: QDesc) P IoQueueTable<CatnapQueue>
close_coroutine(qd: QDesc, yielder: Yielder)

push(qd: QDesc, sga: &demi_sgarray_t) ¢
push_coroutine(qd: QDesc, mut buf: DemiBuffer, yielder: Yielder)

pushto(qd: QDesc, sga: &demi_sgarray_t, remote: SocketAddrVv4)

pushto_coroutine(qd: QDesc, mut buf: DemiBuffer, remote: SocketAddrV4, yielder: Yielder)

pop(qd: QDesc, size: Option<usize>)

pop_coroutine(qd: QDesc, size: Option<usize>, yielder: Yielder)

poll()

schedule(qt: QToken)

pack_result(handle: TaskHandle, qt: QToken)

sgalloc(size: usize)

sgafree(sga: demi_sgarray_t)

insert_task_into_scheduler(task_id: String, qd: QDesc, yielder_handle: &YielderHandle, coroutine: Pin<Box<Operation>>)
take_result(handle: TaskHandle)

get _queue(qd: QDesc)

<<Trait>>

Runtime

+ 4+ F A+ F o+ F o+ o+ o+ o+

<<Structure>>

PosixRuntime

+ scheduler: Scheduler CLUSEE> D> =P m m

+ new()
jmmmmmmm——oe <<implements>>----:

. — —  —  — —  — — — — — — — — — — — —

<<Trait>>

MemoryRuntime

+
+
+
+

<<Structure>>

into_sgarray(buf: DemiBuffer)
alloc_sgarray(size: usize)
free_sgarray(sga: demi_sgarray_t)
clone_sgarray(sga: &demi_sgarray_t)

______________________________________________________________________ CatnapQueue

- qtype: QType

- fd: Option<RawFd>

- socket: Socket

- pending_ops: HashMap<TaskHandle, YielderHandle>

- retry_errno(errno: i32)

<<uﬁes>> + new(qtype: QType, fd: Option<RawFd>)
: + local()
: + remote()
: + bind(local: SocketAddrv4)
<<uses>> : + listen(backlog: usize)
i : <<Enumeration>> + accept(coroutine: F)
I ' <> + do_accept(yielder: Yielder)
| i QType + connect(coroutine: F)
i i + UdpSocket — : Sigzg??ect(remote: SocketAddrV4, yielder: Yielder)
! I
<<Structure>> ! ! : ;;ﬁiﬁ;gﬁ:ue + async_close(coroutine: F) <<Enumeration>>
Scheduler | ! + Testqueue + do_close(yielder: Yielder) K
| : A + push(coroutine: F) SocketOp
- tasks: Rc<RefCell<PinSlab<Box<dyn Task>>>> | : | + do_push(buf: DemiBuffer, addr: Option<SocketAddrV4>, yielder: Yielder)
- task_ids: Rc<RefCell<HashMap<u64, usize>>> | : | + pop(coroutine: F) & e
- waker _page refs: Rc<RefCell<Vec<WakerPageRef>>> | : : + do_pop(size: Option<usize>, yielder: Yielder) o CLUSESD> — = = = == — —m = * 89und .
- rng: Rc<RefCell<SmallRng>> | : | + do_generic_sync_control path_call(coroutine: F, add_as_pending op: bool) : : klste:%ng
f_______f ____________ + remove(handle: &TaskHandle) i i i + do_gener%c_sync_data_path_call(corout%ne: F) ) | + Cgﬁﬁzcigﬁg
| ! + from_task_id(task_id: u64) ! | | + add_pendlngTop(handle: &TaskHandle, yielder_handle: &YielderHandle) : + Connected
| : + insert(future: F) ! i | + remove_pend%ng_op(handle: &T?skHandle) : - Clesi
! ! + get_new_task_id(pin_slab_index: usize) : ! ! + cancel_pending_ops(cause: Fail) : - @leses
! : + poll() : ! ! ! ! A
! : - panic_if too_many_tasks() ! ! ! | | |
! : - get waker_page_index_and_offset(pin_slab_index: usize) ! ! ! i | |
! : - add_new_pages_up_to_pin_slab_index(pin_slab_index: usize) : ! ! ! i i
I I : I I I I I
i i | i i i i i <<Enumeration>>
|
i i i i i i i <<uses>> SocketState
i <<uses>> : i i i | i + NotBound
|
i i | i i i <<Structure>> i - Tee
i i i l : l Socket : + Listening
! | i ! : ! : + Acceptlvg
o o | | ~state: Socketstate e
! ! : : ! ! - next_state: Option<SocketState> + Closin
<<uses>> ! CcStructuress ! ! ! ! - fd: RawFd SocketState . Closedg
! ! | : ! ! - local: Option<SocketAddrv4> - - -
: ! TaskHandle : ! ! ! - remote: Option<SocketAddrv4s + previous: Option<SocketState > i ngw(domalnf c_int, typ: c_int)
i i e i : : | + new(domain: c_int, typ: c_int) + current: SocketState_ : ?1232i$;2ik1§gfkszggg;V4)
! | - Fask_ld. 964 ! ! ! : + prepare_bind() + next: Option<SocketState > + prepare. accept()
| toe_______> - index: usize ™ e Am | US> — = = — == = = m A + bind(local: SocketAddrv4) + new_unbound() 2 et £ 2
: - page: WakerPageRef | ! ! + prepare_listen() + new_connected() + try_accept()
: + new() | | : + listen(backlog: usize) + commit() T PREREINE EREEE]) .
: + has_completed() | | : + prepare_accept() + abort() R CONIREEFRIREnE SOC KAL)
: + get_task_id() | | "~ + prepare_accepted() - + rollback() - * Er‘y_clo;eé)f. &DemiBuff ddr:
| + deschedule() | | : + try accept() + prepare() ; tTy—pgs é :Aad ijl STy R
: i | : + prepare_connect() - get_next_state(op: SocketOp) +pti0n<ooz&gemiB:ff;2 cizen mEnze)
: ! | : + prepare_connected() - not_bound_state(op: SocketOp) + 1oz55(§ ? )
: I | : + try connect(remote: SocketAddrv4) - bound_state(op: SocketOp)
: <<Structures> | | : + prepare_close() - listen_state(op: SocketOp) * PemoFe()
: ] | | : + prepare_closed() - accepting_state(op: SocketOp) i @il
: YielderHandle | | : + try close() - connecting_state(op: SocketOp) © EIEFG()
: ) | | : + try_push(buf: &DemiBuffer, addr: Option<SocketAddrva4>) - connected_state(op: SocketOp) - prepared) .
: - task_id: ue4 | ! ' + try_pop(&emiBuffer, size: usize) - closing_state(op: SocketOp) - a8 e sEEa(eps SREkalp)
| - index: i I ' - not_bound_state(op: SocketOp)
——————————————————— > - lhdex: usize o US> mmmm o m e + local() - closed_state(op: SocketOp) - - )
- page: WakerPageRef ! ! + remote() - fail(op: SocketOp, cause &str, errno: i32) ) ?222:;s:i:ié?zﬁ.Sggtizggg)
+ new() ' ' + commit ) T p
+ wake_with(result: Result<(), Fail>) ccusess> i " sbore() N ey
+ get_result() : ' + rollback - ’
+ set_waker(waker: Waker) i i ) retry_erﬁzo(errno: i32) - conn?cted_state(?p: SocketOp)
! <<implements>> - closing state(op: SocketOp) <<Structures>
| i - closed _state(op: SocketOp)
| e - fail(op: SocketOp, cause &str, errno: IoQueueTable<T:
| | .
! g i32) IoQueue>
i
|
|
|

<<Trait>> - BASE_QD: u32
IoQueue - table: Slab<T>
——————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————— <<implements>> —— === - = - - - — - —

alloc(queue: T)
get(qd: &QDesc)

get mut(qd: &QDesc)
free(qd: &QDesc)
get_values()

- get_index(qd &QDesc)

+ get_qtype()



<<Structure>>

CatmemLibOS

- qtable: Rc<RefCell<IoQueueTable<CatnapQueue>>>
- scheduler: Scheduler

+ new()
+ create_pipe(name: &str)
+ open_pipe(name: &str)
+ shutdown(qd: QDesc)
IoQueueTable<CatmemQueue> < + close(qd: QDesc)
+ async_close(qd: QDesc)
¢ + push(qd: QDesc, sga: &demi_sgarray_t)
+ pop(qd: QDesc, size: Option<usize>)
+ alloc_sgarray(size: usize)
+ free_sgarray(sga: demi_sgarray_t)
+ from_task_id(qt: QToken)
+ pack_result(handle: TaskHandle, qt: QToken)
+ poll()
- take_result(handle: TaskHandle)
- get_queue(qd: QDesc) .
| <<Trait>>
: MemoryRuntime
|
| .
FooTTTTTTTTTTTT <<implements>>-------------------- T+ into_sgarray(buf: DemiBuffer)
! r--—---- . + alloc_sgarray(size: usize)
: | | + free_sgarray(sga: demi_sgarray_t)
! : i + clone_sgarray(sga: &demi_sgarray_t)
| |
I ! '
! : :
| | !
| | !
| | |
| | !
| | !
| | |
| | :
: | ! <<Structure>>
| |
! ! i Scheduler
| |
| | !
! | | - tasks: Rc<RefCell<PinSlab<Box<dyn Task>>>>
<<uses>> | | - task_ids: Rc<RefCell<HashMap<u64, usize>>>
| l | - waker_page_refs: Rc<RefCell<Vec<WakerPageRef>>>
| | i - rng: Rc<RefCell<SmallRng>>
i i ! + remove(handle: &TaskHandle) —  TUTTTTTTTmmmmmmmmmmmTTTT :_____]
: : : + from_task_id(task_id: u64) ! !
: : : + insert(future: F) ! !
: : : + get_new_task_id(pin_slab_index: usize) ! !
: : : + poll() ! !
: : : - panic_if too_many_tasks() ! !
: : : - get_waker_page_index_and_offset(pin_slab_index: usize) ! !
: : : - add_new_pages_up_to_pin_slab_index(pin_slab_index: usize) ! !
| | ! . |
l l <<uses>> Seuses>>
: : o
| | [ |
| | [ |
| | [ |
| | [ |
| : <<Structure>> | |
| | [ |
! ! TaskHandle | !
| | [ |
| | [ |
! ! - task_id: u64 | !
L N s ~ - index: usize < | <<uses>>
i i i - page: WakerPageRef i
! : : + new() !
! : <<uses>> + has_complgted() !
! ! ! + get_task_id()
! : : + deschedule()
| : | |
I ! I |
I ! I |
I ! I |
I ! I |
| L E T T T T T e e e e e e e — ————— e ———— | |
I ! I I
I ! I I
. l : :
<<Structure>> | ~ :
! I
CatmemQueue ! <<Structure>> |
l YielderHandle !
- ring: Rc<RefCell<Ring>> | :
- pending_ops: Rc<RefCell<HashMap<TaskHandle, YielderHandle>>> | - task_id: u64
| . .
+ create(name: &str, mode: QMode) e e e EE R <<USESS> — = ——————mm e _______>» - index: usize e~ d
+ open(name: &str, mode: QMode) ! - page: WakerPageRef
+ close() ! + new()
+ prepare_close() ! + wake_with(result: Result<(), Fail>)
+ commit() + get_result()
+ abort() | + set_waker(waker: Waker)
+ try _close() |
+ async_close(yielder: Yielder) |
+ try_pop() | :
+ pop(size: Option<usize> yielder: Yielder) | <<Enumeration>>
+ try_push(byte: &u8) | <<Trait>> QType
+ push(buf: DemiBuffer, yielder: Yielder) | ToQueue
+ add_pending_op(handle: &TaskHandle, yielder_handle: &YielderHandle) : <<uses>>-----= = UdpSocket
+ remove_pending_op(handle: &TaskHandle) + TcpSocket
+ cancel_pending_ops(cause: Fail) + get_qtype() + MemoryQueue
¢ + TestQueue

<<Enumeration>>

Ring

- PushOnly(PushRing)
o - PopOnly(PopRing) -
- RING_BUFFER_CAPACITY: usize
create_pop_ring(name: &str)
create_push_ring(name: &str)
open_pop_ring(name: &str)
open_push_ring(name: &str)

<<Structure>>

Mutex

-locked: Rc<RefCell<AtomicBool>>

+ new()
+ lock(yielder: Yielder)
+ try_lock()
+ unlock()
<<Structure>>
PushRing
<<Structure>> - state_machine: RingStateMachine
. . - next_state: RingState
POpRing <<Enumeration>> - buffer: SharedRingBuffer<ul6>
< state_machine: RingStateMachine <SS — — R1ngContr‘olOper‘at10n £ << YSESSD> —— —— = 2975 WO - - ~
- buffer: SharedRingBuffer<ul6> + create(name: &str, size: usize)
; ; + Close + open(name: &str, size: usize)
+ create(name: &str, size: usize) + Closed
. . + prepare_close()
+ open(name: &str, size: usize) -
o <5 Bl A + commit()
- ! + abort()
<> ! + try_close()
<<useés>> + try_push(byte: &u8)
+ get_next_state()

0

<<Structure>>

RingStateMachine

- current: RingState
- next: Option<RingState>

+ new()

+ is_closed()

+ prepare(op: RingControlOperation)
+

+

commit()
abort()
- get_next_state(op: RingControlOperation)
- from_opened(op: RingControlOperation)
- from_closing(op: RingControlOperation)
- from_closed(op: RingControlOperation)
- fail(op: RingControlOperation, cause: &str, errno: i32)

<<Enumeration>>

RingState

+ Opened
+ Closing
+ Closed

<<Structure>>

SharedRingBuffer<T: Copy>

- shm: SharedMemory
- ring: RingBuffer<T>

+ create(name: &str, capacity: usize)
+ open(name: &str, capacity: usize)

<<Structure>> <<Structure>>
SharedMemory RingBuffer<T>
- was_created: bool - back_ptr: *mut usize
- name: libc::CString - front_ptr: *mut usize
- fd: libc::c_int - buffer: RawArray<T>
- size: libc::size_t - mask:usize
- addr: *mut libc::c_void - is_managed: bool
- const SHM_NAME_PREFIX: &'static str + new(capacity: usize)
+ open(name: &str, len: usize) + from_raw_parts(init: bool, ptr: *mut u8, size: usize)
+ create(name: &str, len: usize) + capacity()
- close() + is_full()
- unlink() + is_empty()
- truncate(size: usize) + try_enqueue(item: T)
- map(size: usize) + enqueue(item: T)
- unmap() + try_dequeue()
- build_name() + dequeue()

get_front()
set_front(val: usize)
get_back()
set_back(val: usize)

+ size()
+ write<T>(index: usize, val: &T)
+ read<T>(index: usize, val: &mut T)

<<Structure>>

RawArray<T>

- cap: usize
- ptr: NonNull<T>
- is_managed: bool

+ new(cap: usize)
+ from_raw_parts(ptr: *mut T, len: usize)
+ get _mut()
+ get()

+ capacity()



	Demikernel - Architecture.vsdx
	Catnap
	Catnap LibOS
	Catmem LibOS


