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P

1 %

1.1 YRiFIfIE

Linux 224t (AlmaLinux7 Z%5E S kR A)

C++17 4mi¥es
1.2 ERTE
1. F#k Calculet Runtime APIRIXHE (BEMZSIARERENLL , NEMHIRE )
a. 1Effpublic header files
b. cmakeX&
c. .soXf{§

2. MREFGRICHE

a. EEPBEGEMIRE , N REZEEIEITE SMcmakelistBHEIA

cmake -DCMAKE_PREFIX_PATH=https://mirror.company.com/calrt/v1.0.0
3. {EMCmakelistTE4Rklib, EhostrtEH R THIT

install .so file

cmake -S . -B build -DBUILD_SHARED_LIBS=ON

cmake --build build --config Release -j #HLRMEAREENMA “--config Release”
cmake --install build (7EPLDH , &EsudoifT)

4. TE{FRRIprojecthy CMakeLists.txt I A T &<,

a. MRLRERZRRIAMERZF , B1IEEB-DCMAKE_INSTALL_PREFIX=PATH,
find_package(calrt REQUIRED)
b. MREREBENEET,

find_package(calrt REQUIRED PATHS "path")

1.3 RELEF

E 2 FETIAR) [FALH S

1 https://calculet.com.cn/

i
3
o


https://calculet.com.cn/
https://mirror.company.com/calrt/v1.0.0
https://calculet.com.cn/
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example

#include "calrt.hpp"

#include <memory>
#include <thread>
#include <vector>

void inference(calrt::VirtualDevice *vDev, calrt::CalbinModel *model,
calrt::CalrtInputBufx inputBuffer, calrt::CalrtOutputBufx outputBuffer)

{

}

calrt::infer(vDev, model, +inputBuffer, outputBuffer);
outputBuffer->wait();

void threadFunc(calrt::VirtualDevice *vDev, calrt::CalbinModel &model)

{

}

std::unique_ptr<calrt::CalrtInputBuf> pIbuf = calrt::createInputBuf(model);
std::unique_ptr<calrt::CalrtOutputBuf> pObuf = calrt::createOutputBuf(model);
uint32_t input[1024]; // Example 1input buffer size, adjust as needed

for (auto &tensor : pIbuf->GetTensors())

{
// Fill dinput data here
uint32_t *data = (uint32_t*)tensor.GetDataPtr(); // char * to uint32_t x
for(size_t i = 0; i < 1024; i++)
{
data[i] = dnput[i]; // Assuming input is filled with appropriate data
}
}

inference(vDev, &model, pIbuf.get(), pObuf.get());

int main()

{

auto pCalbin = calrt::Calbin::CreateParser("...");

auto vdevice = calrt::VirtualDevice::CreateVDevice();
calrt::configure(vdevice.get(), pCalbin.get());

std::vector<calrt::CalbinModel> models = pCalbin->GetAllModels();
calrt::CalbinModel modelA = models[0];
std::unique_ptr<std::thread> threads[2];

for(int i = 0; i < 23 i++)

{

threads[i] = std::make_unique<std::thread>(&threadFunc, vdevice.get(),

std::ref(modelA));

}

i
3
N
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for(int i = 05 1 < 2; G++)

{
if(threads[i]->joinable())
{
threads[i]->join();
}
}
return 0;

X
e
o
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2 AP| &%E

IXER 3SR D MIRY: 1RIR, EUIELEM (see page 22) and EXHEZEEY (see page 29)

211 B8

2.1.1.1 ji#tcalbin X 14+

CalrtError_e configure(VirtualDevice *vDev, Calbin *pParser)

CalrtError_e configure(std::unique_ptr<VirtualDevice> &vDev, Calbin *pParser)

ffEcalbinlcBEEE (HRESHF ) TR L

2.11.1.1 %8

vDev - calculet i%& 5%, B REEIT[H VirtualDevice (see page 29) and CalrtDevice (see

page 28)

2.1.1.1.2 R[EE

CalrtSuccess (see page 35), CalrtErrorinvalidConfiguration (see page 35)

2.1.1.1.3 #if

R[E{E CalrtSuccess WMEREMIN

21.1.2 FERE - BIEBSF

CalbinModel* GetModelByName(std::string_view modelName)
RIERAE B FRIMREBXER,

2.1.1.2.1 88

modelName - EEIZF

API&E -9
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2.1.1.2.2 R[EE

CalbinModel (see page 23)

2.1.2 AESE

X—ER IR NEIEIECalculeti® &, 81T CalrtDevice (see page 28) He it AV [ BN =] Fe Ak A ML RIHRAE,

2.1.2.1 BIEIRE

static std::unique_ptr<CalrtDevice> CreateDevice()

static std::unique_ptr<CalrtDevice> CreatePCIeDevice()

Bl CalrtDeviceZk , BRETJg — P SLAKIRE.

2.1.2.1.1 E[OE

std::unique_ptr<CalrtDevice> (see page 28) —unique pointer it CalrtDevice¥tHR

2122 BIEEMIRE

static std::unique_ptr<VirtualDevice> CreateVDevice() # Bl X4 i 5] [HIR & , 1L 55£1EPCle iR &
static std::unique_ptr<VirtualDevice> CreateVDevice(CalrtDeviceType_e type) # BIZEIEE L HIRE

fll32VirtualDevicezt

2.1.2.2.1 iR[E/{A

std::unique_ptr<VirtualDevice>

2123 EEIRE

void Reset()

EERFHEIHEL

2.1.2.4 IREIRESEFIZDL

void SetPowerMode (PowerMode power)

API &% - 10
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REREHFRN, BEAZIF

2.1.2.41 &8

PowerMode (see page 39)

2.1.2.5 JBRIRSICELNIE

void ClearAllDevMem()

AMRIREFTBEERE , BEMRIRE ERcalbin

2126 EFREES

std::string GetDevInfol()

RFREER  WAFHERBR | ROIAERSE

QX

2.1.2.7 FFIREIBZITIAE

CalrtError_e Status()

2.1.2.7.1 iR[OE

CalrtSuccess (see page 35), CalrtErrorDeviceBusy (see page 35)

2.1.3 Buffer

X—EZH R REFEXEIruntime RS, HEZATHEMETIIRER

2.1.3.1 BIELE ¢

std: :unique_ptr<CalrtInputBuf> createInputBuf(const CalbinModel &model)
std::unique_ptr<CalrtOutputBuf> createOutputBuf(const CalbinModel &model)

BB AZ P &

API &%E - 11



2.1.3.1.1 88

model -- CalbinModel (see page 23) M Calbin (see page 15)F R HIX S

2.1.3.1.2 RO

std::unique_ptr<CalrtInputBuf> (seepage 28)
std: :unique_ptr<CalrtOutputBuf> (seepage 28)

ZFIR A - Calculet Runtime API C++ FF & 314

2132 RFZEFIER

const CalrtBufferInfo_s& GetBufferInfo() const

REX i/0 EHEVER

2.1.3.2.1 R[EE

CalrtBufferinfo_s (see page 26)

2.1.3.3 FBHEKtensorikE1E5

std::vector<CalrtTensor>& GetTensors()

$RENi/0 R EIEE , FRICAFE BN FZKMIRIE R KE R,

2.1.3.3.1 E[OM&E

CalrtTensor (see page 29)

2.1.3.3.2 ik

With CalrtTensor.GetDataPtr () ,itreturna char * forinput data or get output data.

2.1.3.4 FFHENHFIESHIES

ModelHyperParameters_s &GetCurHyperParam()

RISHENEHBSRIER,

API &% - 12
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2.1.3.4.1 R[AE

ModelHyperParameters_s (see page 28)

2.1.3.4.2 &

TECNNIREU M ZEEMMR A TGN, O RAE CalrtInputBuf AR,

2.1.3.5 ZH1FIEFET Ry HIFENEE

CalrtError_e Wait()

FRERO , ATRIMIEEISRE  SEHEETmFZmERE

2.1.3.5.1 =

WEORE CalrtOutputBuf AR,

2.1.3.5.2 R¥E({E

CalrtSuccess (see page 35)

2.1.3.6 tHXbuffert&ETensort]

CalrtError_e SliceTensorByName(void *src, const std::string &ensorName, uint64_t offset, uint64_t size)

Bl &igtensorfE MR R/ NFNEIEFTEtensorfI i &, DR $UREHAIET B H#H,

2.1.3.6.1 X

S offsetZKIZ & BhtensordbufferfCia il EMIRTE, AR ZAIRIIRERoffsetE M

2.1.3.6.2 Rif{E

CalrtSuccess (see page 35)

2.1.3.7 EETensorig&

void ResetTensorByName(const std::string &tensorName)

EBtensorfyfEiaisizeiRoffset{d I ERIAHE,

API &% - 13



2.1.3.8 FKEXIZHIHINKIERIAT B FF 5

float GetinputTransferTime()
RENinputE i EURRT B FFHH, RERAIA ms

2.1.3.8.1 &

HACalrtinputBuf £tz 0

ZFIR A - Calculet Runtime API C++ FF & 314

2.1.3.9 XERIZ3 % 12 HEHIAT 6] FF 5

float GetOutputTransferTime()
sRENoutput{E i EIERT (Bl FFHH, IRIZE(I7 ms

2.1.3.9.1 &

HECalrtOutputBufZ£ 1R #tiz#E 0

2.1.3.10 FREUHEIERT(E]

float GetWaitTime()

IRENAEHEIERT(B], ( BIRCNB R GetinferTimeE AMEL] ) . IREEAIF ms

2.1.3.10.1 FE

QA CalrtOutputBuf iR #tiziE 0

2.1.3.11 & igETensorithhf

CalrtError_e RelocateTensorAddress(const std::string &tensorName, uint64_t altAddr)
B EMEXbufferfViEEtensorfEiZ & LML, FEE@iT VirtrualDeviceZER#E O

uint64_t AllocDevMem(uint64_t size, uint32_t alignLog2Byte=0) RHEFIRERNEFESE

[8), =& CalrtDeviceZif9iE

uint64_t CreateBuf(uint64_t size, uint32_t alignLog2Byte=2)RMNEHFIZETEINF

APISE - 14
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2.1.3.11.1 BRFE

CalrtSuccess (see page 35)

2.1.4 2
X —H o A IR AR A

2.1.41 FEIBFE[]

void infer(std::unique_ptr<VirtualDevice> &vDev, CalbinModel *model,
CalrtInputBuf* inputBuffer, CalrtOutputBuf* outputBuffer);

2.1.41.1 %

vDev -- VirtualDevice (see page 29) virtual device manages one or multiple physical device.
model - CalbinModel (see page 23) try to infer specific model

inputBuffer - CalrtinputBuf (see page 28) runtime input buffer pointer

outputBuffer - CalrtOutputBuf (see page 28) runtime output buffer pointer

2.1.4.1.2 #R

EPEEREO, AT EMENHS MEEAEEE, 81T CalrtOutputBuf.Wait () REFFHEIETTHFHIRENHE
BER,

2.1.5 Calbin
XE R calbindt R PIRHAVIED, TEATFEFcalbin XX EFFIIR A X calbindF I FEE,

2.1.5.1 gJ#icalbin

static std::unique_ptr<Calbin> CreateCalbin(const std::string &path)

fliEcalbin}t &,

2.1.5.1.1 &%

path -calbin3Z#4rERIZIEE,

API&E - 15
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2.1.5.1.2 R[EE

std: :unique_ptr<Calbin> —“‘unique_ptr CalbinZ£#!$5%t,

2.1.5.2 FfZcalbin X158

CalrtCalbin& GetCalbinBrief()

SR 1Bcalbin I MM AR A,

2.1.5.3 HKFREES

std::optional<CalbinModel> GetModelInfo(const char *modelName)
std::vector<CalbinModel> GetAllModels ()

FffcalbinXt & AR G #& Q19 AI R fcalbinXX 1, XRTFREMBREMIRER, FEET | F—FHe]3REEE
ERAER  FTMARINEHERAER,

2.1.5.4 #FELIM 1558

const CalbinLLM_s &GetLLMInfo()

$REV& Kbatch sizeF1& Ksequence length,

2.1.5.4.1 RO

CalbinLLM_s

2.1.5.5 #TJE[kv-cache specs

void Report()

$TENkv-cahce LB E L&,

2.1.6 ATZEIE

XM EBHARGSBAXOEO, FENEOYE CalrtDevice? F RELK.

2 https://file+.vscode-resource.vscode-cdn.net/c:/Users/YulinYang/Desktop/yulin_250731/subpage/
class.md#calrtdevice

API&E - 16


https://file+.vscode-resource.vscode-cdn.net/c:/Users/YulinYang/Desktop/yulin_250731/subpage/class.md#calrtdevice
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21.6.1 ZMREATF

CalrtError_e RegisterDram(uint64_t startAddr, uint64_t size)
EMR &N ZSRENL F N7 fiE 28 (DRAM) = [d],

CalrtError_e RegisterSyncUnit(uint64_t startAddr, uint64_t size)
EMZ & E L B IT(sync unit),

CalrtError_e RegisterSramBuf(uint64_t startAddr, uint64_t size)
EMNR EFRSRENF AN 28 (SRAM) =],
2.1.6.1.1 8§
startAddr - iEAFEEbIE
size ~EMAFAR/N, BAbyteds B

2.1.6.1.2 R[EE

CalrtSuccess (see page 35), CalrtErrorMemoryAlreadyRegistered (see page 35)

2.1.6.1.3 A%

/*CalrtDevice pointerx/ device_ptr-RegisterDram(0x1000, 32);

2.1.6.2 HIEAF

uint64_t CreateBuf(uint64_t size, uint32_t alignLog2Byte=0)

uint64_t AllocDevMem(uint64_t size, uint32_t alignLog2Byte=0)
ARSI’ ETNSKEN 7 BN &3 (DRAM) = 8],

uint64_t CreateSramBuf(uint64_t size, uint32_t alignLog2Byte=0)

SN ECIR &R SHENZENF (A28 (SRAM) =],

uint64_t ApplySyncUnit()

AP ECI% & B2 Bt (sync unit),

API &% - 17
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2.1.6.2.1 ¥

size —- BBHEEZTEIKR/N, byteBfi,
alignLog2Byte - U H, #E2*n2ANH , [N, %4 : 64 byte align. then nis 6,

2.1.6.2.2 R[OE

uint64_t AFEZE)IRMUL,

2.1.6.2.3 &
MEANTATFEY , MALIEERF,

2.1.6.2.4 Rk

/*CalrtDevice pointerx/ device_ptr->CreateBuf(32, 20) // allocate 32 byte
memory aligned to 1MB on DRAM

2.1.6.3 FZUNEFAFZIREATF

void WriteToDevice(void *srcAddr, const uint64_t devAddr, const uint64_t

size) #CalrtDevice ¥[O

EIAFIRATFRIERR SR

2.1.6.3.1 88

srcAddr - EFiRREfiL,
devAddr --i&&ZimATFHE,
size -~ BUEK/, byteEB (i,

2.1.6.4 I #IER R &8 Echip

CalrtError_e WriteRemoteChipMem(void *srcAddr, const uint64_t devAddr, const uint64_t size, uint32_t
chipld) #CalrtDevice &[]

CalrtError_e WriteMem(void *srcAddr, const uint64_t dst, const uint64_t size, uint32_t chipld) #VirtualDevice
0

API &% - 18
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2.1.6.4.1 &8

srcAddr - ZFimATFbiE
devAddr --i%&imATFHE
size - #IEBK/N, byteB (i
chipId - #8%Echipid

2.1.6.5 ¥EIIEEChipRFEIHF

CalrtError_e ReadRemoteChipMem(void *srcAddr, const uint64_t devAddr, const uint64_t size, uint32_t
chipld ) #CalrtDevice %7

CalrtError_e ReadMem(void *srcAddr, const uint64_t dst, const uint64_t size, uint32_t chipld) #VirtualDevice
#Z0

2.1.6.5.1 ¥

srcAddr - ZFiRATFE
devAddr -i&&imATFHhiE
size - #IB K/, byteB (i
chipId - #8%Echipid

2.1.6.6 FEIIREANEFZIHFAEF

void ReadFromDevice(void *srcAddr, const uint64_t devAddr, const uint64_t

size)

2.1.6.6.1 &

srcAddr - EFimNEitiL,
devAddr -—-i&FiHENFNHUE,
size - #IBR/\, byteBRfiL,

2.1.6.7 BiREEFFLE

void WriteReg(const uint64_t regAddr, uint32_t data) #CalrtDevice [

API &% - 19
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void WriteRegister(uint64_t regAddr, uint32_t regValue, uint32_t chipId)

#VirtualDevice}[O

BiREFFaR.

2.1.6.7.1 ¥

regAddr - STFasitiit,
data - 5AREIE.
chipId - #§%Echipld

o

2.1.6.8 1ZIRES77E

D,

void ReadReg(const uint64_t regAddr, uint32_t &data) #CalrtDevice [

void ReadRegister (uint64_t regAddr, uint32_t regValue, uint32_t chipId)

#VirtualDevice}E[

AR ESFEE,

2.1.6.8.1 #

regAddr - SH{Fasttiit,
data - iZEIRVEIE,
chipId - #§%Echipld

2.1.6.9 BEHIREAF

void FreeBuf(uint64_t addr)

BHR & oSk 77BN 723 (DRAM) Bt == 8],

void FreeSramBuf (uint64_t addr)

B E Sk FENEfE23 = 8] (SRAM) 31 25 (8],

void FreeSyncUnitByAddress(uint64_t addr)

BREL RTkERIHER.

void FreeSyncUnitByIndex(uint32_t idx)

BBEL 2TkERNMEE.

API &% - 20
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2.1.7 FHiRAIE

X—Eo IR IR A EAEO,
2.1.7.1 CALRT_CHECK

CALRT_CHECK(CalrtError_e, msg)

KMEBIRIBIEEECalrtSuccess. BN AL ERIER

2.1.7.1.1 %

CalrtError_e status = calrt::configure(device_ptr, calbin_ptr);

CALRT_CHECK(status, "hello world. your input: %s", "hello wOrld");

2.1.7.2 REPORT_CALRT_ERROR

REPORT_CALRT_ERROR(CalrtError_e, msg)

FARERIRIE R REE

2.1.7.2.1 F%

REPORT_CALRT_ERROR(CalrtErrorInvalidValue, "hello world. your +input:

"hello wOrld");

n
%s",

2.1.7.3 REPORT_CALRT_ERROR_IF

REPORT_CALRT_ERROR_IF(CalrtError_e, condition, msg)

RIRFIRIEEMEIRER |, NRFM Jufalse,

2.1.7.3.1 #k

FUFIRTERR assert BiEMAEME,

2.1.7.4 CALRT_LOG

CALRT_LOG(verbosity, msg)
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}TEQruntimefS &,

2.1.7.41 &8

verbosity (seepage39)— logE4k

2.1.8 Bug Replay

Ritbug S M INGE, HAIEITRFTEEMinput HIEFoutput i,

2.1.8.1 #EEFH Bdebug Fzt

void SetFullDebug(DebugOps_e debOp, const char* path = nullptr)

2.1.8.1.1 €#

DebugOps_e (see page 39): debug $E{FiEIN
path: BRIAER1Z AL Elcalbini&fF, BIfEABEXEE1Z , {EDebugOps_eFEBEWNAIZE, FIEEFEIHEIR

b

2.2 BURLE

X—ER HFER S 2ARE: struct (see page 22)and class (see page 28),

2.2.1 5HE

2.2.1.1 CalrtCalbin

iR CalrtCalbin ZEHI{AK.

22111 TE

uint64_t name

Calbin3Z{$hash&=.

std::vector<CalbinModel> models

XA IR AR SRR,
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2.2.1.2 CalbinModel
EIRREEXRER.

22121 TE
bool isConfigured
R EIERRERERIRE L.

CalDevAccType_e devAccType

CalDevAccType_e (see page 29)

std::string modelType

CalbinModelType_e

std::string modelArch
CalbinModelArch_e
ModelChipMode_e chipMode

ModelChipMode_e (see page 30)

std::string modelName

ERASEIRERF

ZFIR A - Calculet Runtime API C++ FF & 314

std::unordered_multimap<CalbinSectionType_e, CalbinSection_s> sections

R YR E R AR UM X 4B, CalbinSectionType_e (see page 31), CalbinSection_s (see page 23),

std: :vector<int32_t> tarChipN

IR = pIREL AR E 09 B ARIEHL,

2.2.1.3 CalbinSection_s
IR R R R LR,

22131 TE

CalbinSectionPlace_e place
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A YBTAEN N E Fi8&X1E, CalbinSectionPlace_e (see page 30)

CalbinSectionType_e type

CalbinSectionType_e (see page 31)
std::string name

R ERANRF,
std::string filePath

iR 2 B4R AR N 3 SRR 1,

int64_t offset

R Hgi4A 4 . bssER entry address,

int64_t devAddr

R Y RIAHEFEIRENAFLER,

int64_t size

IR RILAMF RN, byte B (i

int64_t progEntry

IR Y FiLE AR X TR header entry address

std::vector<uint32_t> chipMask

IR SRR R E T80 B RIS

std::vector<CalbinTensorInfo_s> tensorInfos

R HgAH XKk EES, CalbinTensorIinfo_s (see page 25)

ZFIR A - Calculet Runtime API C++ FF & 314

2.2.1.4 CalbinLLM_s

IR Y ATIECNNIZ R BB Kbatch size , & Ksequence lengthF148 % kv cache,

22141 TE

uint32_t max_batch_size

R S RIREL T 5 H9 &R Kbatch,
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uint32_t max_seq_len

iR S IR ST 5 sR Ksequence length,

KV_Cache_s kv_cache’

KV_Cache_s (see page 25)

2.2.1.5 KV_Cache_s

AR HATIECNNIZEL kv cachelE .
22151 TE
PrimitiveType dtype
R Y FIIBERL, ZKIAR INVALID . PrimitiveType (see page 32),

uint32_t layer

iR S FIEE,
inte4_t kv_base[2]

##1RK cachefyE it ( kv_base[0]) F1V cachefgEHlt( kv_base[1]),
int64_t size

IR Y ETkv cache K/

std::vector<int32_t> shape

iR Y ETkv cache F2dk, {head, batch, head_dim, dO, d2}

2.2.1.6 CalbinTensorInfo_s

EIRKEEXER.

2.2.1.6.1 TE

std::string name
ERYHRIKER T,

std: :vector<int32_t> shape
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R S EIskERIR,
PrimitiveType dataType

EIRHFIKEAVEIEZLRAL. PrimitiveType (see page 32)

int64_t ping; int64_t pong

iR H 7k E/Iping-pongit ik,

int64_t size

R H gk E#ping-pongit ik A/,
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2.2.1.7 CalrtDevBuf_s

Descript Buffer? info. Reserved.

2.2.1.8 CalrtBufferinfo_s

BEF®ME CalrtInputBuf #1 CalrtOutputBuf BYLEHIEK, HEREREbufferizE.

2.2.1.8.1 TE
CalrtBufferDirection_e direction
AR Y FibufferfidBiRE, CalrtBufferDirection_e (see page 34)

std::string name

iR Y Fibufferd=F,

std::vector<CalbinTensorInfo_s> tensorInfos
iR Haibufferf fEFRIE R IKEE =,

‘uint64_t devAddrO; uint64_t devAddri; uint64_t size"

A Y aibuffer B#Ri& &ping pongATE E R, EE I CalbinTensorInfo_s,

3 https://file+.vscode-resource.vscode-cdn.net/c:/Users/YulinYang/Desktop/yulin_250731/subpage/

class.md#calrtinputbuf
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2.2.1.9 TaskInfo_s

&R JobEgnine M, HRIESMRER,
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2.2.1.10 CalrtDeviceld_s
HANRBEMIAERE,

2.2.1.10.1 TR
CalrtDeviceType_e devType
IR Y FIRZER, CalrtDeviceType_e (see page 38)

std::string devPath
RS E T R

int serialNum =0

RERIS

2.2.1.11 CalrtDevicelnfo_s

RN BMFMES, BT CalrtDeviceld_s 4R,
CalrtDeviceld_s devId

R SHARE id,
std::string name

HRYAIRE BT
int64_t ddrSize

R Y Al & ENSHEN FEXTFEES (DRAM) K\,

float sramFreqMhz

FHSHENFENTF &S (SRAM) AR,

int64_t sramSizeMb

R Y AR &R SHEN FEXTEiE 2 (SRAM) K/,
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2.2.1.12 ModelHyperParameters_s
RitLE EERAF (llama, etc) 11K, AT iAEZITEIAcsrEE & Fsequence length,

uint32_t GetCsrValueByName(const std::string &csrName)

R csr BFRIRF I Mdata

void SetCsrByName(const std::string &csrName, uint32_t value)

#43%¢ Ricsrd & data

2.2.2 #

HEXEMESHIHE. AXEFTEESMNES , oJRIEHEXLXH. Related class brief introduction. For more
details, please read header files.

2.2.2.1 Calbin

Calculet runtime object used for parsing calbin file and related program data.

2.2.2.2 CalrtinputBuf

Calculet runtime object used for carraying tensors information and related data for inference. Multi-threads
friendly.

2.2.2.3 CalrtOutputBuf

Calculet runtime object used for carray tensors information and inference result. Multi-threads friendly.

2.2.2.4 CalrtDevice

Calculet runtime abstract object used for controlling physical device for either memory management or
device work. Actual functionality wouid be override by its derived class.

2.2.2.5 CalrtEmuDevice

Calculet runtime object, derived class of CalrtDevice . Used as an emulator without physical device.

2.2.2.6 CalrtPcieDevice

Calculet runtime object, derived class of CalrtDevice . Used to map with physical PCIE device.
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2.2.2.7 VirtualDevice

Calculet runtime abstract object. Used for managing one or multiple physical device.

2.2.2.8 CalrtJobEngine

Calculet runtime object. VirtualDevice module used for handling ping-pong task.

2.2.2.9 CalrtAllocator

Calculet runtime object. CalrtDevice module used for memory management.

2.2.2.10 CalrtDriver

Calculet runtime object. CalrtPcieDevice module used for transfering data via PCI.

2.2.2.11 CalrtJob

Calculet runtime object. Used for descripting each inference.

2.2.2.12 CalrtTensor

Calculet runtime object, Used for recoding each tensors information inside i/o buffer object

2.3 IEER

X—EZR P HEiRRuntimetf X E B AY,

2.3.1 #zE

enum items.

2.3.1.1 CalDevAccType_e

IREBIMREE,
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2.3.1.1.1 TE

CAL_DEV_ACC_NULL = ©

undefined acceleration type

CAL_DEV_ACC_CPU = 1
{X.CPUNE
CAL_DEV_ACC_CCU = 2

{X CCUN:E

CAL_DEV_ACC_CPU_CCU = 3

co-op CPU and CCU acceleration,

ZFIR A - Calculet Runtime API C++ FF & 314

2.3.1.2 ModelChipMode_e

IR SRR B A SR E TR 7R,

231.21 TE
SCHIP = 0

BRRIRT,
MCHIP = 1

SRR

"UNDEFINED_CHIP_MODE
RHANEEE

2.3.1.3 CalbinSectionPlace_e

iR calbin sectionfEi ZHIHIE,

23131 TE

DRAM = 0
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DRAM,

SRAM =1

SRAM,

CalbinSectionType_e

Calbin section Z&8Y,

2.3.1.3.2 GE
CALBIN_SECTION_NULL = ©

undefined section. R7E M 24,

CALBIN_SECTION_CPU_CMD = 1

a section about CPU program and related commands. HXCPURFFME X G SIS,

CALBIN_SECTION_CPU_SO = 2

a section about shared libs used by CPU. % CPU {#HAMNEZENER,

CALBIN_SECTION_CCU_ELF = 3

a section about CCU ELF. =3 CCU ELF B9&84%5.

CALBIN_SECTION_RODATA = 4

a section about model parameter. X F1ETSEHIERS .

CALBIN_SECTION_IBUF = 5

a section about input buffer. XA E X HIERS,

CALBIN_SECTION_OBUF = 6

a section about output buffer. & F 4 2B M X HIER S,

CALBIN_SECTION_MEMRSVD = 7

a section about reserved memory for your calbin applying to Calculet device. Ex M ATFi&% calbin (REBRE
RIEB S,

CALBIN_SECTION_KV = 8

a section about kv cache and related information. B % kv cacheFl#8x{= B HIEE5Y,

CALBIN_SECTOIN_CSR =9
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B XCSRECEHXERHIER.
CALBIN_SECTION_NUM = 10

the number of CalbinSectionType_e RIS,

2.3.1.4 PrimitiveType

Descript data type.

2.3.1.41 TE
Ul=0
1bit

PRED=1

bool, int8

ug=2

unsigned int

S8=3

signed int

FP8_143=4

exp_bias = 8; has subnormal, no inf/nan. when biased_exp=0 it is fixed explained as unbiased_exp=-7;

FP8_152=5

exp_bias = 16; has subnormal, no inf/nan. when biased_exp=0, it is fixed explained as unbiased_exp=-15;

Ule=6

16b unsigned int

S16=7

16b signed int

BF16=8
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16b

u32=9

32b unsigned integer

S$32=10

32b signed integer

F32=11

32b float

u4=12

4b unsigned char

S4=13

4b signed char

F35=14

35b float

ue4=15

not support

S64=16

ZFIR A - Calculet Runtime API C++ FF & 314

ub4FIs64EZIREE , MRS | A JpytorchEXKtensorfi{indexft 471} longskbytedibool,

TF32=17
19b. not support

F16=18

F64=19

Ce4
C128

reserved

TUPLE

Ob
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TOKEN

32b

OPAQUE_TYPE

32b

INVALID

Ob

TYPE_SIZE

the number of data types
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2.3.1.5 CalrtBufferDirection_e
HIRE X R EIRIR A,

2.3.1.5.1 TE

HostToDevice = 0

transfer data from host to device only. X A\ EH iR (&4 EUE.

DeviceToHost = 1

transfer data from device to host only. {X \i% & B EHEH# IR,

Both = 4

2-ways transfer. I [E{E %,

2.3.1.6 TaskType_e

Describe the task type. Used for ping-pong arrangement.

23.1.6.1 TR

TASK_PING = ©

ping property task. ping BT,

TASK_PONG = 1
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pong property task. pong BHES,

UNDEFINED_TASK = 2

undefined property task. error report purpose. K& X FIBHES

2.3.1.7 CalJobAlloStatus_e

CalrtJobEngine (seepage 29)IRZSHEIA,

2.3.1.7.1 GE

JOB_PING = 0

ping condition job. executed by ping thread. ping S4{Ell, H ping Z&FIEM1T,

JOB_PONG

pong condition job. executed by pong thread. pong Z4E\l, H pong Z&iZHIT,

JOB_PENDING

pending condition job. FEFEEN,

2.3.1.8 CalrtError_e

runtime 41213

23.1.8.1 TR

CalrtSuccess = 0

no error. A%,

CalrtErrorMemoryAllocation = 1

failed to allocate device memory. ZhS N EEATEFEE 8 KM,

CalrtErrorMemoryAlreadyRegistered = 2

failed to register(reserve) device memory due to target memory address is already taken. - F B xRzttt

BWAERA , TiEEM (RE) &R

CalrtErrorAssert = 3
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runtime assert error.

CalrtErrorInvalidValue = 4

invalid parameters paased to runtime API. {£3£455E1THY APl B9S2 5T,

CalrtErrorInvalidConfiguration = 5

indicate that the current model or Calbin file is invalid to be configured on device. TR X FitE#Y s} Calbin X
TR, TiEEigE LS.

CalrtErrorNoDevice = 6

indicate there is no valid calculet device detected. FR;E B MBI BT calculet 1.

CalrtErrorAlreadyConfigured = 7

indicate the current calbin file is already configured on device. RR X 81 calbin X4 EEIRE LA E

CalrtErrorIncompatibleDriver = 8

update device driver. too old to be supported by runtime. EFi&ZIFsNFEF AIB , runtime Rz,

CalrtErrorRequireNewerRT = 9

update runtime library. too old to be compatible with current device. E#fruntime&E, KIB , 5SHAHEEARIE

CalrtErrorFileNotFound = 10

indicate the target file cannot be found. RREZAZ| BIirXX 14,

CalrtErrorBrokenFile = 11

failed to read or write the target file. To;%iZEE 5 A\ B R4,

CalrtErrorInvalidELF = 12

ELF version is invalid. ELF kR A< T&4.

CalrtErrorTimeout = 13

indicate connection between host and device is timeout. /R T 518 & 2 8|1 BT,

CalrtErrorOutOfRange = 14

indicate the passed argument is out of range. RR{&EMS B HTEE,

CalrtErrorNotExpected = 15
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indicate the feedback or result is not expected. KRR IHELE R K FilHA,

CalrtErrorMissConfiguration = 16

indicate the current model is not configured on the current device. RRHATIZZ EAREEHFIEES,

CalrtErrorDeviceBusy = 17

indicate the current device is still connected and connection is not timeout. But it is too busy to execute the

new request. RARSHFNZF N T ERKS , BiEEREH , BXIC , TEPITHRER,

CalrtErrorDeviceUnavailable = 18

device disconnected, PCle loose contact, power supply low. i& &R &%, PCleiEfi AR, HIRBEEIR.

CalrtErrorInvalidCalbin = 19

indicate that calbin file is invalid to parse any valid data for configure models on the current device. =BH

calbin AL , AR HENZ S LR ERATRIBEREIE,
CalrtErrorUnknown = 20
indicate unknown error. ¥R KR ENEEIR,

CalrtErrorinvalidDataType
REBIEETIREE

CalrtErrorinvalidDataShape
RIFIEERHEshape

CalrtErrorinvalidLibDep
WA KT TR

CalrtErrorDeviceMapBroken

REFIREFTIREN

CalrtErrorFailedSoftReset
RPIZBREELMN

CalrtErrorFailedConnectServer

WREART T EIZARSS 28

CalrtErrorDeviceUnsupport

RIPIRE N STHFHANRIF

CalrtErrorCCUExecFailed

API &% - 37



ZFIR A - Calculet Runtime API C++ FF & 314

RIFIRECCURMITERIR

CalrtErrorWrongDirection

REPRIEGRSEHIR

2.3.1.9 CalrtDeviceType_e

IR YR E A,
2.3.1.9.1 GE

NO_TYPE = 0

the current device is the PCle device. Haii% & ZPCleig .

USB = 2

the current device is an USB device. Haiig &2 — T USBI%E.
EMU

HEngE 2 —MENLES

2.3.1.10 CalrtOutputBufStatus_e
IR S FIH & P X R TR,

2.3.1.10.1 TE

1l
(o}

CALRT_OBUF_STATUS_DEFAULT

I‘ﬂ EO

CALRT_OBUF_STATUS_PENDING = 1

ERFBEBATISR | BR/EEN,

CALRT_OBUF_STATUS_RUNNING = 2

IEAEHIEAR , b BURE R ST
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CALRT_OBUF_STATUS_DONE = 3

ERATTABATIS | EEFRIRIREIEN

R4 FMN A — Calculet Runtime API C++ FF & 344

2.3.1.11 CalrtLogVerbosity_e

ERloglEEER
2.3.1.11.1 TE
INFO = 0

}TEQruntimejE 2

WARNING = 1

FTENZEEEMruntimeBE

=2
IEE_

ERROR
EEFruntimelH 2

FTENEIRER

DEBUG = 3

TENEFAEES , BEXHFRAEHEAE
TRACE = 4

#Htlog X4,

2.3.1.12 PowerMode
R EZHEIFERED

iR

2.3.1.12.1 TE

BALANCE =1
HIGH_PERFORMANCE =2

2.3.1.13 DebugOps_e

fmiRbug £ IAYIEIRN
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2.3.1.13.1 TE

DEB_DISABLE =0

% [#fldebugIh e
DEB_DEFUALT =1

2N ANdebug , dumpiz{TATAYERIE, inferindexi®ig , 446 B’ 12 Jocalbini&1Z,
DEB_ALTPATH =2

infer index3®1g , EXHHHERZHEENKEZ. SENCIESEER. BEERGIEENER,

DEB_RSTALT = 3
inferindex& & , ABiRE | ANXHFRLEZAEEXERZ. SENUESEER. BERIRENR.
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