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WhizniumDBE Cheat Sheet
Master The Device Builder‘s Edition

For Demanding FPGA-/µC-Based Applications
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AXI • • Advanced eXtensible Interface conceived by ARM as an interconnect for SoC‘s; used e.g. by Xilinx to link its Zynq‘s ARM-based processing system (PS) 
to programmable logic (PL)

buffer transfer • • bulk read or write data transfer from/to a inter-module buffer connected to the host interface - as opposed to parameter passing in commands

command • • triggered by the host, invokes action on, or retrieves information from the device; invocation/return parameters may be added. Bytecode representa-
tion derived by WhizniumDBE

command invocation buffer • in the full model, this on-FPGA buffer ensures non-blocking transmission of command invocations from the host

command return buffer • in the full model, this on-FPGA buffer ensures non-blocking transmission of commend returns from controllers

controller • • module for which commands can be defined

core • template, either manufacturer supplied or as part of the WhizniumDBE parametric module generation

device • grouping entity for systems (full model) or units (easy model)

easy model • low-FPGA-footprint implementation of a WhizniumDBE device, with blocking command invocation/return and buffer transfers. Cascaded systems are 
not possible

error • • in the full model, used for abnormal rtermination of a command, optionally including parameters

family • grouping entity for silicon devices

forwarding controller • in the full model, this type of controller serves as virtual host, allowing to cascade units

FSM • finite state machine, a sub-category of a RTL process

full model • high-throughput and -performance implementation of a WhizniumDBE device, with non-blocking command invocation/multiuple returns and step-
wise buffer transfers

host interface • automatically generated module which connects the host via SPI/UART/AXI/PCIe to controllers and inter-module buffers

insertion point • • comment in source code, short form IP, indicating a spot into which code can be inserted manually

inter-module buffer • dual-port RAM in FPGA to perform directional data transfers, e.g. from a processing module to the host interface

iteration •  the process of letting WhizniumDBE generate a new version based on the previous version‘s source code tree and updated model files

machine • computer or deployment target with common e.g. compiler flags and library paths; hierarchical structure with parameter inheritance

peripheral • hard-wired functionality block in MCU devices

project • topmost entity for a WhizniumDBE project - a project has multiple versions

release • results in a makefile set for a device, specific to a machine

RTL • register-transfer level, logic based on clock edge-triggered manipulation of physical 0‘s and 1‘s, described in VHDL; WhizniumDBE also writes 
equivalent C code for MCU projects

silicon device • packaged FPGA or MCU device which can be used as template for units by specifying its pinout

system • in the full model, grouping entity for targets

target • definition of the cascaded arrangement of units

tixV... • • index referring to a byte-vector, e.g. tixVCommand is the variable used to refer to the vector CtrMsddZedbTrigger::VecVCommand

unit • • one unit represents one (FPGA-based or MCU-based) hardware board

vector • • enumerated non-extensible list of identifiers, used e.g. to set up an address space for a unit‘s controllers

version • technically the topmost entity when working with WhizniumDBE, as each version comprises the full project model definition

WhizniumDBE Glossary Of Terms
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Launch operation engines second:

$ cd ${WHIZROOT}/bin/wdbeopd1
$ ./Wdbeopd1

$ cd ${WHIZROOT}/bin/wdbeopd2
$ ./Wdbeopd2

H
IN

T Launch main engine first:

$ cd ${WHIZROOT}/bin/wdbed
$ ./Wdbed

H
IN

T Validate WhizniumDBE is up 
and running by navigating 
to https://127.0.0.1:13105 in 
a web browser.

WhizniumDBE At Runtime
WhizniumDBE exhibits multi-threaded runtime behavior with functionality 
distributed among three executables.

Device Description

Comment

ref *
refWdbeMVersion
refWdbeMUnit
sref

TblWdbeMSystem

Title
Fullsref
srefKPackage
Easy
srefKToolch
Comment

ref *
ixVBasetype 
refIxVTbl
refUref
silRefWdbeMUnit
refWdbeMSystem
refWdbeMModule
sref

TblWdbeMUnit

rteSrefsWdbeMModule
Comment

ref *
sysRefWdbeMSystem
sysNum
refWdbeMUnit
sref

TblWdbeMTarget

srefsKOption

ref *
ixVBasetype
hkIxVTbl
hkUref
sref

TblWdbeMVector

Title
Comment

ref *
vecRefWdbeMVector
vecNum
sref

TblWdbeMVectoritem

ixlin (uint index linear)
tixlin (utinyint index linear)
tixor (utinyint index multi-choice)

VecWdbeVMVectorBasetypectr (controller)
sig (signal)
sys (system)
unt (unit)

VecWdbeVMVectorHkTbl

notit (no titles)
cmt (comments)
appfed (append to feed)
filfed (fill feed)

KlstWdbeKMVectorOption

Fullsref
ixVRettype
ivrRefWdbeMSignal
rvrRefWdbeMSignal
rerRefWdbeMSignal
Comment

ref *
refIxVTbl
refUref
refNum
sref

TblWdbeMCommand

sref
ixWdbeVPartype
refWdbeMVector
Length
Defval
refWdbeMVectoritem
Comment

cmdRefWdbeMCommand
cmdNum

ref *
TblWdbeAMCommandInvpar

sref
ixWdbeVPartype
refWdbeMVector
Length
Comment

cmdRefWdbeMCommand
cmdNum

ref *
TblWdbeAMCommandRetpar

ctr (controller)
unt (unit)

VecWdbeVMCommandRefTbl

Const
srefWdbeKHdltype
Width
Minmax
Comb 
Onval
Offval
Defon 
drvRefWdbeMPort 
Comment

ref *
ixVBasetype
refWdbeCSignal
mdlRefWdbeMModule
mdlNum
mgeIxVTbl
mgeUref
refWdbeMVector
sref

TblWdbeMSignal

srefKVoltstd

ref *
refWdbeMUnit
sref

TblWdbeMBank

in (input)
inout (input/output)
out (output)

VecWdbeVMPortDir

1v2 (1.2V)
1v8 (1.8V)
2v5 (2.5V)
3v3 (3.3V)

KlstWdbeKMBankVoltst

fpga (FPGA-basedl)
mcu (microcontroller-based)
oth (other)

VecWdbeVMUnitBasetype

ref *
refWdbeMProcess

TblWdbeMFsm

Extip
Comment

ref *
refWdbeCFsmstate
fsmRefWdbeMFsm
fsmNum
sref

TblWdbeMFsmstate

Srefrule
Comment

ref *
ixVBasetype
hkIxVTbl
hkUref
hkNum
supRefWdbeMModule
tplRefWdbeMModule
refWdbeMController
refWdbeMImbuf
sref

TblWdbeMModule

ref *
TblWdbeCSignal

Location

ref *
refWdbeCPin
refWdbeMBank
refJSref
sref

TblWdbeMPin

Val

ref *
refWdbeMPin
x1SrefKKey

TblWdbeAMPinPar

ref *
TblWdbeCPin

fclk (clock frequency [kHz])
lvds (low-voltage differential signal)
noclkdr (no clock dedicated route)

KlstWdbeKAMPinParKey

top (top)
hostif (host interface)
ehostif (easy model host interface)
cmdbus (command bus controller)
cmdinv (command invocation buffer)
cmdret (command return buffer)
imbuf (inter-module buffer)
mnfcore (manufacturer core)
mnfprim (manufacturer primitive)
ctr (controller)
fwdctr (forwarding controller)
ectr (easy model controller)
wrp (wrapper)
oth (other)

VecWdbeVMModuleBasetype

Val

ref *
mdlRefWdbeMModule
mdlNum
x1SrefKKey

TblWdbeAMModulePar

Fullsref
clrRefWdbeMSignal

ref *
refWdbeMModule
fwdRefWdbeMUnit

TblWdbeMController

KlstWdbeKAMModuleParKey
...

clk (clock)
hshk (handshake)
oprt (output port driver)
ioprt (input/output port driver)
psb (pin substitute)
strb (strobe)
oth (other)

VecWdbeVMSignalBasetype

srefWdbeKHdltype
Width
Minmax
Defval
srcSrefWdbeMGeneric
Comment

ref *
refWdbeCGeneric
mdlRefWdbeMModule
mdlNum
sref

TblWdbeMGeneric

ref *
TblWdbeCGeneric

clkSrefWdbeMSignal
asrSrefWdbeMSignal
Falling
Syncrst
Extip 
Comment

ref *
refWdbeMModule
refWdbeMFsm
sref

TblWdbeMProcess

ref *
TblWdbeCFsmstate

ixVDir 
Prio

TblWdbeMImbuf
ref *
refWdbeMModule
corRefWdbeMModule
sref

void (none)
cvr (core version)
unt (unit)

VecWdbeVMModuleHkTbl

in (input)
out (output)

VecWdbeVMImbufDir

void (none)
statsng (static single)
immsng (immediate single)
dfrsng (deferred single)
mult (multiple)

VecWdbeVMCommandRettype

Fullsref
traRefWdbeMSignal
Comment

ref *
refIxVTbl
refUref
refNum
sref

TblWdbeMErrorctr (controller)
unt (unit)

VecWdbeVMErrorRefTbl

sref
ixWdbeVPartype
refWdbeMVector
Length
Comment

errRefWdbeMError
errNum

ref *
TblWdbeAMErrorPar

reset (global reset)
clk (clock)
rtewrp (route to wrapper signal)
rtetop (route to top module signal)
cmdbus (command bus)
imb (inter-module buffer)
rtesup (route to super module)
rtepin (route to pin)
dbg (debug)

VecWdbeVMPortMdlCat

TblWdbeAMFsmstateStep

fnxRefWdbeMFsmstate
Cond1
Ip1
Cond2
Ip2
Cond3
Ip3
Cond4
Ip4

fstRefWdbeMFsmstate
fstNum

ref *

Const
Falling
srefWdbeKHdltype
Width
Minmax
Onval
Offval
Defon 
Comment

ref *
refWdbeCVariable
prcRefWdbeMProcess
prcNum
sref

TblWdbeMVariable

ref *
TblWdbeCVariable

ivrRefWdbeMSignal
rvrRefWdbeMSignal

ref *
refWdbeMCommand
refWdbeMController

TblWdbeRMCommandMController

void (none)
mdl (sub-module)
prc (process)

VecWdbeVMSignalMgeTbl

srefKVendor
Title
Comment

ref *
TblWdbeMFamily

mchp (Microchip)
st (ST Microelectronics)
xlnx (Xilinx)

KlstWdbeKMFamilyVendor

void (none)
fml (product family)
ver (version)

VecWdbeVMUnitRefTbl

ise (Xilinx ISE)
mplab (Microchip MPLAB X)
syswb (ST System Workbench)
vivado (Xilinx Vivado)
vivzynq (Xilinx Vivado for Zynq)

KlstWdbeKMUnitToolch

bga132
bga236
bga320
lqfp48
qfp100
ssop20
ssop28

KlstWdbeKMUnitPackage

Comment

ref *
refWdbeMUnit
refWdbeMModule
sref

TblWdbeMPeripheral

Val

ref *
pphRefWdbeMPeripheral
pphNum
x1SrefKKey

TblWdbeAMPeripheralPar

KlstWdbeKAMPeripheralParKey
...

sref

ref *
refWdbeMPin
x1RefWdbeMPeripheral

TblWdbeJMPinSref

ref *
TblWdbeCPort

ixVDir
srefWdbeKHdltype
Width
Minmax
Defval
cpiSrefWdbeMPin
cprSrefWdbeMPort
csiSrefWdbeMSignal
Comment

ref *
refWdbeCPort
mdlRefWdbeMModule
mdlNum
mdlIxVCat
sref

TblWdbeMPort

Project Management

Major
Minor
Sub
refJState
ixVState
About
Comment

ref *
grp
own
prjRefWdbeMProject
prjNum
bvrRefWdbeMVersion

TblWdbeMVersion

Short
Title
Easy
Giturl
Comment

ref *
grp
own
refWdbeMVersion

TblWdbeMProject

ixVState

ref *
refWdbeMVersion 
x1Start

TblWdbeJMVersionState

newcre (newly created)
newimp (newly imported)
dsnbscdd (design phase, basic 
device description imported)
ready (build-ready)
abandon (abandonned)

VecWdbeVMVersionState

srefKFunction

ref *
x1Startd
x1Stopd
refWdbeMPerson
refWdbeMProject

TblWdbeRMPersonMProject

mgr (manager)
heng (hardware engineer)
seng (software engineer)

KlstWdbeKRMPersonMProjectFunction

srefsKOption 
Comment

ref *
ixVBasetype 
refWdbeMVersion
refWdbeMMachine
sref

TblWdbeMRelease

dev (device access library)
ezdev (easy model device access library)
fpga (FPGA code)
mcu (MCU code)

VecWdbeVMReleaseBasetype

ref *
refWdbeMLibrary
refWdbeMVersion

TblWdbeRMLibraryMVersion

Major
Minor
Sub
refJState
ixVState
ixWSpectype

ref *
grp
own
refWdbeMCoreproject
bcvRefWdbeMCoreversion
refWdbeMModule

TblWdbeMCoreversion

Title
Giturl
Comment

ref *
grp
own
ixVBasetype 
refWdbeMCoreversion
sref

TblWdbeMCoreproject

ixVState

ref *
refWdbeMCoreversion 
x1Start

TblWdbeJMCoreversionS
tate

dev (development)
prod (production)
abandon (abandonned)

VecWdbeVMCoreversionState

custip (custom IP)
mnfip (manufacturer IP)

VecWdbeVMCoreprojectBasetype

sref
Comment

cvrRefWdbeMCoreversion
cvrNum

ref *
TblWdbeAMCoreversionPlh

sref
ixVTagtype
Comment

cvrRefWdbeMCoreversion
cvrNum

ref *
TblWdbeAMCoreversionIp

mbsctd (mod. of basic descr. on top-down)
mbscbu (mod. of basic descr. on bottom-up)
mdet (mod. of detailed descr.)
tplfil (template file)
plh (placeholders)
ip (insertion points)

par (modi. depending on parameters)
stdip (standard insertion points)

VecWdbeWMCoreversionSpectype

srefKFunction

ref *
x1Startd
x1Stopd
refWdbeMCoreproject 
refWdbeMPerson

TblWdbeRMCoreprojectMPerson

mgr (manager)
cur (curator)
heng (hardware engineer)
seng (software engineer)

KlstWdbeKRMCoreprojectMPersonFunction

ins (ibegin/iend)
rmv (remove)
repl (rbegin/rend)

VecWdbeVAMCoreversionIpTagtype

dynlib (generate dynamic link library)
KlstWdbeKMReleaseOption

Administration

Val

vlsIxWdbeVValuelist
vlsNum
x1IxWdbeVLocale

ref *
TblWdbeAVValuelistVal

refJState
ixVState
ixWdbeVLocale
ixWdbeVUserlevel
Password
Fullkey
Comment

ref *
grp
own
refRUsergroup
refWdbeMUsergroup
refWdbeMPerson
sref

TblWdbeMUser

Comment

ref *
grp
own
sref

TblWdbeMUsergroup

start
stop
Ip

ref *
refWdbeMUser

TblWdbeMSession

ixWdbeVRecaccess

ref *
refWdbeMUser
unvIxWdbeVMaintable
unvUref

TblWdbeAccRMUserUniversal

ixWdbeVCard
ixWdbeVPreset
preIxWdbeVMaintable
preUref
start

ref *
refWdbeMUser
unvIxWdbeVMaintable
unvUref

TblWdbeHistRMUserUniversal

ixWdbeVUserlevel

ref *
refWdbeMUser
refWdbeMUsergroup

TblWdbeRMUserMUsergr
oup

ixWdbeVRecaccess

ref *
refWdbeMUsergroup
unvIxWdbeVMaintable
unvUref

TblWdbeRMUsergroupUniversal

ixVState

ref *
refWdbeMUser
x1Start

TblWdbeJMUserState

ixVSex 
Title
Firstname
refJLastname
Lastname
telRefADetail
telVal
emlRefADetail
emlVal
Salutation

ref *
grp
own
ixWDerivate

TblWdbeMPerson

Lastname

ref *
refWdbeMPerson 
x1Startd

TblWdbeJMPersonLastname

Val

refWdbeMPerson
x1SrefKType

ref *
TblWdbeAMPersonDetail

Fixed
sref
Avail
Implied
refJ
Title
Comment

klsIxWdbeVKeylist
klsNum
x1IxWdbeVMaintable
x1Uref

ref *
TblWdbeAVKeylistKey

Title
Comment

ref *
refWdbeAVKeylistKey
x1IxWdbeVLocale

TblWdbeJAVKeylistKey

usr (user)
VecWdbeWMPersonDerivate

(sex)
VecWdbeVMPersonSex

(ctdet)
KlstWdbeKAMPersonDetailType

(usrste)
VecWdbeVMUserState

Par
Val

ixWdbeVControl
x1RefWdbeMUser
x2IxWdbeVLocale

ref *
TblWdbeAVControlPar

cchRefWdbeMMachine
Comment

ref *
supRefWdbeMMachine 
sref

TblWdbeMMachine

Val

refWdbeMMachine
x1SrefKKey

ref *
TblWdbeAMMachinePar

whizsdkroot (SDK root directory)
ncore (number of cores)
buildroot (build root directory)
libroot (library root directory)
sysroot (root file system path)
tchroot (tool chain executable directory)

whizdevroot (development root directory)
reproot (repository root directory)

KlstWdbeKAMMachineParKey

osrefKContent
Archived
Filename
Archivename
srefKMimetype
Size
Comment

ref *
grp
own
refWdbeCFile
refIxVTbl
refUref

TblWdbeMFile

ref *
TblWdbeCFile

(mime)
KlstWdbeKMFileMimetype

void (none)
mtp (module template)
ver (version)

VecWdbeVMFileRefTbl

cftpl (code file template)
custip (custom insertion points)
mod (model data)

KlstWdbeKMFileContenttix (vector item index)
bool (boolean)
tinyint (integer / byte (8bit))
utinyint (unsigned int / byte (8bit))
smallint (integer (16bit))
usmallint (unsigned integer (16bit))
int (integer (32bit))
uint (unsigned integer (32bit))
blob (binary data)
vblob (variable length binary data)

VecWdbeVPartype

Title
Version
depSrefsWdbeMLibrary
Comment

ref *
sref

TblWdbeMLibrary

Val

refWdbeMLibrary
x1RefWdbeMMachine
x2SrefKTag

ref *
TblWdbeAMLibraryMakefile

incpath (include path)
KlstWdbeKAMLibraryMakefileTag

char (character)
int (integer)
nat (natural)
sl (standard logic)
slvup (standard logic vector up)
slvdn (standard logic vector down)
str (string)

KlstWdbeKHdltype
(ref: void/mdl/prc)

vblob in memory:
0x00: length (i.e. 0..255)

1..256: data

Val

refWdbeMMachine
x1SrefKTag

ref *
TblWdbeAMMachineMakefile

cpp (C++ compiler)
cppflags (C++ compiler flags)
statlib (static library tool)
statlibflags (static library tool flags)
dynlib (dynamic link library tool)
dynlibflags (dynamic link library tool flags)
dynlibext (dynamic link library file extension)
incpath (include path)

KlstWdbeKAMMachineMakefileTag
ixWdbeWAccess

refWdbeMUser
x1IxWdbeVFeatgroup
x2FeaSrefUix

ref *
TblWdbeAMUserAccess

ixWdbeWAccess

refWdbeMUsergroup
x1IxWdbeVFeatgroup
x2FeaSrefUix

ref *
TblWdbeAMUsergroupAccess

(prstit)
VlstWdbeUMPersonTitle
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ES Find tutorial videos and more on the MPSI YouTube channel: 
https://content.mpsitech.cloud/youtube.html

>>>

<<< Browse examples and tool repositories on MPSI‘s GitHub account:
https://github.com/mpsitech

WhizniumDBE Cheat Sheet 2021.1 explaining WhizniumDBE v1.1.4  •  © MPSI Technologies GmbH  •  Call us: +49 (89) 4524 3826  •  E-Mail us: contact@mpsitech.com  •  Visit us: www.mpsitech.com / Agnes-Pockels-Bogen 1, 80992 Munich, Germany

The WhizniumDBE Master Database

WhizniumDBE uses a comprehensive relational database structure into which model information is imported. Supported backends include MariaDB, MySQL and 
PostgreSQL. WhizniumDBE algorithms analyze the imported data and derive additional required database entries. Once all information is compiled in the data-
base for a specific version of a WhizniumDBE-backed project, writing of source code can take place. This operation is based on the version‘s completed repre-
sentation in the database on one hand, and on the previous version‘s source code tree - if available - on the other hand.
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How to read the database diagrams:

• black boxes represent database tables, with their table columns listed sequentially
• lines between database tables represent e.g. 1:N relations, typically top-down; only the most relevant relations are shown
• gray boxes represent vectors / key lists (lists of options) with database / table scope

Coding Environment For WhizniumDBE-Backed Development
Code generation and host library builds take place within the Whiznium fol-
ders. Device-level code is edited in the vendors‘ IDE‘s, as exemplified below.

developer workstation

${WHIZDEVROOT}: Development root
projects: model files and other documentation by project

rep: repositories - Git / local history by project

${WHIZSDKROOT}: Software development kit root
build: source code compilation by project

lib: dependencies incl. sbe/dbecore and project component libraries

workgroup server

FPGA target

${WHIZDEVROOT}
${HOME}/whiznium_dev
           /rep/<prj>/fpga<prj>
           /rep/<prj>/mcu<prj>

${WHIZSDKROOT} & ${WHIZSDKROOT} for Yocto target 1
${HOME}/whiznium_sdk
${HOME}/boards/mytarget1/sdk/home/root/whiznium_sdk

Workgroup development root
${HOME}/whiznium

tools: Java-based WhizniumDBE / SBE Bootstrap & Iterator

runs: vendor-specific IDE’s,
Java-based tools

runs: WhizniumDBE / SBE (scenario 1)
whiznium.mpsitech.cloud
runs: WhizniumDBE / SBE (scenario 2)

JTAG

(optional) NFS mount

FPGA IDE’s
Intel Quartus
Microchip Libero
Xilinx Vivado

µC IDE’s
Microchip MPLAB X IDE
SiLabs Simplicity Studio
ST CubeIDE

µC target

JTAG

sync

sync
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There is a common setup pro-
cedure for the WhizniumSBE/
DBE folder structure.

Path configuration is handled 
by means of the initialization 
model file, described on the 
back (blue section).

https://content.mpsitech.cloud/youtube.html
https://github.com/mpsitech/The-Whiznium-Documentation
mailto:contact%40mpsitech.com?subject=
https://www.mpsitech.com


Detailed Device Description [IexWdbeDdd]

* Location (loc)

ImeIMPin [retr,retrupd]

* sref (srf)
* refJSref
* refWdbeMBank

irefRefWdbeCPin (clu)
* refWdbeCPin

* ref

srefIxWdbeVIop (iop)
+ ixWdbeVIop

* Val (val)
* x1SrefKKey (key)
* refWdbeMPin
* ref

ImeIAMPinPar

ImeIMPort [ins,retrupd]

* Comment (cmt)
* csiSrefWdbeMSignal (csi)
* cprSrefWdbeMPort (cpr)
* cpiSrefWdbeMPin (cpi)
* Defval (dfv)

srefIxWdbeVIop (iop)
+ ixWdbeVIop

* Minmax (mmx)
* Width (wid)
* srefWdbeKHdltype (hty)

srefIxVDir (dir)
* ixVDir

* sref (srf)

srefMdlIxVCat (mdc)
* mdlIxVCat

* mdlNum
* mdlRefWdbeMModule

irefRefWdbeCPort (clu)
* refWdbeCPort

* ref

iref (irf)
* ref

ImeICPort

* Comment (cmt)
* rerRefWdbeMSignal
* rvrRefWdbeMSignal
* ivrRefWdbeMSignal

srefIxVRettype (rty)
* ixVRettype

* Fullsref
* sref (srf)
* refNum (ren)
* refUref
* refIxVTbl
* ref

ImeIMCommand1

* Comment (cmt)
* Length (len)

srefRefWdbeMVector (vec)
* refWdbeMVector

srefIxWdbeVPartype (pty)
* ixWdbeVPartype

* sref (srf)
* cmdNum
* cmdRefWdbeMCommand
* ref
ImeIAMCommandRetpar1

ImeIMBank [retr,retrupd]

* srefKVoltstd (vst)
* sref (srf)
* refWdbeMUnit
* ref

srefIxWdbeVIop (iop)
+ ixWdbeVIop

iref (irf)
* ref

ImeICPin

* srefsKOption (opt)
* sref (srf)
* hkUref
* hkIxVTbl

srefIxVBasetype (typ)
* ixVBasetype

* ref
ImeIMVector2

* Comment (cmt)
* Title (tit)
* sref (srf)
* vecNum
* vecRefWdbeMVector
* ref

ImeIMVectoritem2

* Comment (cmt)

srefRerRefWdbeMSignal (rer)
* rerRefWdbeMSignal

srefRvrRefWdbeMSignal (rvr)
* rvrRefWdbeMSignal

srefIvrRefWdbeMSignal (ivr)
* ivrRefWdbeMSignal

srefIxVRettype (rty)
* ixVRettype

* Fullsref
* sref (srf)
* refNum (ren)
* refUref
* refIxVTbl
* ref

ImeIMCommand2

* Comment (cmt)
* Length (len)

srefRefWdbeMVector (vec)
* refWdbeMVector

srefIxWdbeVPartype (pty)
* ixWdbeVPartype

* sref (srf)
* cmdNum
* cmdRefWdbeMCommand
* ref
ImeIAMCommandRetpar2

iref (irf)
* ref

ImeICSignal

* Comment (cmt)

ImeIMSignal
* ref
srefIxVBasetype (typ)
* ixVBasetype

srefDrvRefWdbeMPort (drv)
* drvRefWdbeMPort

* Defon (dfo)
* Offval (ofv)
* Onval (onv)
* Comb (cmb)
* Minmax (mmx)
* Width (wid)
* srefWdbeKHdltype (hty)
* Const (con)
* sref (srf)
* refWdbeMVector

srefMgeUref (mgu)
* mgeUref

srefMgeIxVTbl (mgt)
* mgeIxVTbl

* mdlNum
* mdlRefWdbeMModule

irefRefWdbeCSignal (clu)
* refWdbeCSignal

* srefsKOption (opt)
* sref (srf)
* hkUref
* hkIxVTbl

srefIxVBasetype (typ)
* ixVBasetype

* ref
ImeIMVector1

* Comment (cmt)
* Title (tit)
* sref (srf)
* vecNum
* vecRefWdbeMVector
* ref

ImeIMVectoritem1

iref (irf)
* ref

ImeICGeneric

* ref
ImeIMFsm

* refWdbeMProcess

* Comment (cmt)
* Extip (eip)
* Syncrst (snr)
* Falling (fal)
* asrSrefWdbeMSignal (asr)
* clkSrefWdbeMSignal (clk)
* sref (srf)
* refWdbeMFsm
* refWdbeMModule
* ref

ImeIMProcess

iref (irf)
* ref

ImeICFsmstate

* Prio (pri)
* ixVDir 
* sref
* corRefWdbeMModule
* refWdbeMModule

ImeIMImbuf [retrupd]
* ref

* Comment
* Srefrule
* sref (srf)

ImeIMModule [retr]

* refWdbeMImbuf

* ixVBasetype

* tplRefWdbeMModule

* hkUref
* hkIxVTbl

* ref

* hkNum

* refWdbeMController

hsrefSupRefWdbeMModule (sup)
* supRefWdbeMModule

* Comment (cmt)
* traRefWdbeMSignal
* Fullsref
* sref (srf)
* refNum (ren)
* refUref
* refIxVTbl
* ref

ImeIMError1

* Comment (cmt)
* Length (len)

srefRefWdbeMVector (vec)
* refWdbeMVector

srefIxWdbeVPartype (pty)
* ixWdbeVPartype

* sref (srf)
* errNum
* errRefWdbeMError
* ref

ImeIAMErrorPar1

* Comment (cmt)

srefTraRefWdbeMSignal (tra)
* traRefWdbeMSignal

* Fullsref
* sref (srf)
* refNum (ren)
* refUref
* refIxVTbl
* ref

ImeIMError2

* Comment (cmt)
* Length (len)

srefRefWdbeMVector (vec)
* refWdbeMVector

srefIxWdbeVPartype (pty)
* ixWdbeVPartype

* sref (srf)
* errNum
* errRefWdbeMError
* ref

ImeIAMErrorPar2

* Comment (cmt)
* Extip (eip)
* sref (srf)
* fsmNum
* fsmRefWdbeMFsm

irefRefWdbeCFsmstate (clu)
* refWdbeCFsmstate

* ref
ImeIMFsmstate

* Ip4 (ip4)
* Cond4 (cn4)
* Ip3 (ip3)
* Cond3 (cn3)
* Ip2 (ip2)
* Cond2 (cn2)
* Ip1 (ip1)
* Cond1 (cn1)

* srefFnxRefWdbeMFsmstate (fnx)
* fnxRefWdbeMFsmstate

ImeIAMFsmstateStep

* fstNum
* fstRefWdbeMFsmstate
* ref

srefRvrRefWdbeMSignal (rvr)
* rvrRefWdbeMSignal

srefIvrRefWdbeMSignal (ivr)
* ivrRefWdbeMSignal

* refWdbeMController

srefRefWdbeMCommand (cmd)
* refWdbeMCommand

* ref
ImeIRMCommandMController

iref (irf)
* ref

ImeICVariable

* Comment (cmt)

ImeIMVariable
* ref

* Defon (dfo)
* Offval (ofv)
* Onval (onv)
* Minmax (mmx)
* Width (wid)
* srefWdbeKHdltype (hty)
* Falling (fal)
* Const (con)
* sref (srf)
* prcNum
* prcRefWdbeMProcess

irefRefWdbeCVariable (clu)
* refWdbeCVariable

* klsNum

* x1Uref

* ref

* refJ
* Title (tit)
* Comment (cmt)

ImeIAVKeylistKey

* Fixed

* Avail
* Implied

* sref (srf)

* x1IxWdbeVMaintable

* klsIxWdbeVKeylist

* Comment (cmt)
* Title (tit)
* x1IxWdbeVLocale
* refWdbeAVKeylistKey
* ref

ImeIJAVKeylistKey

* Comment (cmt)

srefRefWdbeMVectoritem (vit)
* refWdbeMVectoritem

* Defval (dfv)
* Length (len)

srefRefWdbeMVector (vec)
* refWdbeMVector

srefIxWdbeVPartype (pty)
* ixWdbeVPartype

* sref (srf)
* cmdNum
* cmdRefWdbeMCommand
* ref

ImeIAMCommandInvpar1

* Comment (cmt)

srefRefWdbeMVectoritem (vit)
* refWdbeMVectoritem

* Defval (dfv)
* Length (len)

srefRefWdbeMVector (vec)
* refWdbeMVector

srefIxWdbeVPartype (pty)
* ixWdbeVPartype

* sref (srf)
* cmdNum
* cmdRefWdbeMCommand
* ref

ImeIAMCommandInvpar2

ImeIMGeneric [ins,retrupd]

* Comment (cmt)
* srcSrefWdbeMGeneric (src)
* Defval (dfv)
* Minmax (mmx)
* Width (wid)
* srefWdbeKHdltype (hty)
* sref (srf)
* mdlNum
* mdlRefWdbeMModule

irefRefWdbeCGeneric (clu)
* refWdbeCGeneric

* ref

srefIxWdbeVIop (iop)
+ ixWdbeVIop

srefClrRefWdbeMSignal (clr)
* clrRefWdbeMSignal

* Fullsref

srefIxWdbeVIop (iop)
+ ixWdbeVIop

ImeIMController [retr,retrupd]

* fwdRefWdbeMUnit

* ref
* refWdbeMModule

ImeIMUnit [retr]

* refWdbeMSystem

* refUref

* ref

* Comment

* Easy

* refWdbeMModule

* refIxVTbl

* srefKPackage

* sref (srf)
* Fullsref

* silRefWdbeMUnit

* Title

* srefKToolch

* ixVBasetype * sref (srf)
* srefX1RefWdbeMPeripheral (pph)
* refWdbeMPin
* ref

ImeIJMPinSref

Basic Device Description [IexWdbeBdd]

* Comment (cmt)
* Srefrule
* sref (srf)
* refWdbeMImbuf
* refWdbeMController

srefTplRefWdbeMModule (tpl)
* tplRefWdbeMModule

hsrefSupRefWdbeMModule (sup)
* supRefWdbeMModule

* hkNum
* hkUref
* hkIxVTbl

srefIxVBasetype (typ)
* ixVBasetype

* ref
ImeIMModule

* Comment (cmt)
* sref (srf)

srefRefWdbeMUnit (unt)
* refWdbeMUnit

* refWdbeMVersion
* ref

ImeIMSystem

* Comment (cmt)
* rteSrefsWdbeMModule (rte)
* sref (srf)

srefRefWdbeMUnit (unt)
* refWdbeMUnit

* sysNum
* sysRefWdbeMSystem
* ref

ImeIMTarget

* clrRefWdbeMSignal

srefFwdRefWdbeMUnit (fwd)
* fwdRefWdbeMUnit

* ref
ImeIMController

* refWdbeMModule

* Fullsref

* Val (val)
* x1SrefKKey (key)
* mdlNum

ImeIAMModulePar

* mdlRefWdbeMModule
* ref

* Prio

srefIxVDir (dir)
* ixVDir

* sref (srf)

hsrefCorRefWdbeMModule (cor)
* corRefWdbeMModule

* refWdbeMModule

ImeIMImbuf
* ref

* Comment (cmt)
* srefKToolch (tch)
* Easy (esy)
* srefKPackage
* Fullsref
* Title (tit)
* sref (srf)
* refWdbeMModule
* refWdbeMSystem

srefSilRefWdbeMUnit (sil)
* silRefWdbeMUnit

* refUref
* refIxVTbl

srefIxVBasetype (typ)
* ixVBasetype

* ref
ImeIMUnit

* Comment (cmt)
* sref (srf)

hsrefRefWdbeMModule (mdl)
* refWdbeMModule

* refWdbeMUnit
* ref

ImeIMPeripheral

* Val (val)
* x1SrefKKey (key)
* refWdbeMPeripheral
* ref
ImeIAMPeripheralPar

WhizniumDBE Initialization [IexWdbeIni]

* Val (val)
* Par (par)
* x2IxWdbeVLocale
* x1RefWdbeMUser

srefIxWdbeVControl (ctl)
* ixWdbeVControl

* ref
ImeIAVControlPar

* Val (val)

srefX1IxWdbeVLocale (lcl)
* x1IxWdbeVLocale

* vlsNum

srefVlsIxWdbeVValuelist (vls)
* vlsIxWdbeVValuelist

* ref
ImeIAVValuelistVal

* klsNum

* x1Uref

* ref

* refJ
* Title (tit)
* Comment (cmt)

ImeIAVKeylistKey1

* Fixed

* Avail (avl)
* Implied (imp)

* sref (srf)

* x1IxWdbeVMaintable

srefKlsIxWdbeVKeylist (kls)
* klsIxWdbeVKeylist

* Comment (cmt)
* Title (tit)

srefX1IxWdbeVLocale (lcl)
* x1IxWdbeVLocale

* refWdbeAVKeylistKey
* ref

ImeIJAVKeylistKey1

* Comment (cmt)
* Fullkey (fky)
* Password (pwd)

srefIxWdbeVUserlevel (ulv)
* ixWdbeVUserlevel

srefIxWdbeVLocale (lcl)
* ixWdbeVLocale

* refJState
srefIxVState (ste)
* ixVState

* sref (srf)
* refWdbeMPerson
* refWdbeMUsergroup
* refRUsergroup
* own
* grp
* ref

ImeIMUser

* Comment (cmt)
* sref (srf)
* own
* grp
* ref

ImeIMUsergroup

srefIxVState (ste)
* ixVState

* x1Start
* refWdbeMUser 
* ref

ImeIJMUserState

* Salutation

* emlRefADetail
* emlVal

* telRefADetail
* telVal

* refJLastname
* Lastname (lmm)

* Firstname (fnm)
* Title (tit)

srefIxVSex (sex)
* ixVSex 

* ixWDerivate
* own
* grp
* ref

ImeIMPerson

* Lastname (lnm)
* x1Startd
* refWdbeMPerson
* ref
ImeIJMPersonLastname

* refIxVTbl

* Archivename

* ref

* srefKMimetype (mim)

* Comment (cmt)

* own

ImeIMFile1

* refUref

* Archived
* osrefKContent (cnt)

* refWdbeCFile

* Size

* grp

* Filename (fnm)

* Comment (cmt)

srefCchRefWdbeMMachine (cch)
* cchRefWdbeMMachine

* sref (srf)

hsrefSupRefWdbeMMachine (sup)
* supRefWdbeMMachine

* ref
ImeIMMachine

* Val (val)
* x1SrefKKey (key)
* refWdbeMMachine
* ref

ImeIAMMachinePar

* Comment (cmt)
* depSrefsWdbeMLibrary (dep)
* Version (ver)
* Title (tit)
* sref (srf)
* ref

ImeIMLibrary

* Val (val)
* x2SrefKTag (tag)

hsrefX1RefWdbeMMachine (mch)
* x1RefWdbeMMachine

* refWdbeMLibrary
* ref

ImeIAMLibraryMakefile

* Comment (cmt)
* Srefrule (srr)
* sref (srf)

ImeIMModule

* refWdbeMImbuf

srefIxVBasetype (typ)
* ixVBasetype

srefTplRefWdbeMModule (tpl)
* tplRefWdbeMModule

* hkUref
* hkIxVTbl

* ref

* hkNum

* refWdbeMController

hsrefSupRefWdbeMModule (sup)
* supRefWdbeMModule

ImeIMPort

* Comment (cmt)
* csiSrefWdbeMSignal
* cprSrefWdbeMPort
* cpiRefWdbeMPin
* Defval (dfv)
* Minmax (mmx)
* Width (wid)
* srefWdbeKHdltype (hty)

srefIxVDir (dir)
* ixVDir

* sref (srf)

srefMdlIxVCat (mdc)
* mdlIxVCat

* mdlNum
* mdlRefWdbeMModule

irefRefWdbeCPort (clu)
* refWdbeCPort

* ref

* Val (val)
* x1SrefKKey (key)
* mdlNum
* mdlRefWdbeMModule
* ref

ImeIAMModulePar

iref (irf)
* ref

ImeICPort

* Comment (cmt)
* Title (tit)
* x1IxWdbeVLocale
* refWdbeAVKeylistKey
* ref

ImeIJAVKeylistKey3

* refIxVTbl

* Archivename

* ref

* srefKMimetype (mim)

* Comment (cmt)

* own

ImeIMFile2

* refUref

* Archived
* osrefKContent (cnt)

* refWdbeCFile

* Size

* grp

* Filename (fnm)

* Comment (cmt)
* srcSrefWdbeMGeneric
* Defval (dfv)
* Minmax (mmx)
* Width (wid)
* srefWdbeKHdltype (hty)
* sref (srf)
* mdlNum
* mdlRefWdbeMModule

irefRefWdbeCGeneric (clu)
* refWdbeCGeneric

* ref
ImeIMGeneric

iref (irf)
* ref

ImeICGeneric

* clrRefWdbeMSignal 

ImeIMController 

* Fullsref

* ref
* refWdbeMModule * srefsKOption (opt)

* sref (srf)
* hkUref
* hkIxVTbl

srefIxVBasetype (typ)
* ixVBasetype

* ref
ImeIMVector

* Comment (cmt)
* Title (tit)
* sref (srf)
* vecNum
* vecRefWdbeMVector
* ref

ImeIMVectoritem

* Comment (cmt)
* rerRefWdbeMSignal
* rvrRefWdbeMSignal
* ivrRefWdbeMSignal

srefIxVRettype (rty)
* ixVRettype

* Fullsref
* sref (srf)
* refNum (ren)
* refUref
* refIxVTbl
* ref

ImeIMCommand

* Comment (cmt)

srefRefWdbeMVectoritem (vit)
* refWdbeMVectoritem

* Defval (dfv)
* Length (len)

srefRefWdbeMVector (vec)
* refWdbeMVector

srefIxWdbeVPartype (pty)
* ixWdbeVPartype

* sref (srf)
* cmdNum
* cmdRefWdbeMCommand
* ref

ImeIAMCommandInvpar

* Comment (cmt)
* Length (len)

srefRefWdbeMVector (vec)
* refWdbeMVector

srefIxWdbeVPartype (pty)
* ixWdbeVPartype

* sref (srf)
* cmdNum
* cmdRefWdbeMCommand
* ref
ImeIAMCommandRetpar

* Comment (cmt)
* traRefWdbeMSignal
* Fullsref
* sref (srf)
* refNum (ren)
* refUref
* refIxVTbl
* ref

ImeIMError

* Comment (cmt)
* Length (len)

srefRefWdbeMVector (vec)
* refWdbeMVector

srefIxWdbeVPartype (pty)
* ixWdbeVPartype

* sref (srf)
* errNum
* errRefWdbeMError
* ref

ImeIAMErrorPar

* Val (val)
* x1SrefKTag (tag)
* refWdbeMMachine
* ref
ImeIAMMachineMakefile

srefsIxWdbeWAccess (acc)
* ixWdbeWAaccess

* x2FeaSrefUix (fea)

srefX1IxWdbeVFeatgroup (feg)
* x1IxWdbeVFeatgroup

* refWdbeMUsergroup
* ref
ImeitemIAMUsergroupAccess

srefsIxWdbeWAccess (acc)
* ixWdbeWAaccess

* x2FeaSrefUix (fea)

srefX1IxWdbeVFeatgroup (feg)
* x1IxWdbeVFeatgroup

* refWdbeMUser
* ref

ImeitemIAMUserAccess

* Comment (cmt)
* srefKToolch
* Easy
* srefKPackage (pkg)
* Fullsref
* Title (tit)
* sref (srf)
* refWdbeMModule
* refWdbeMSystem
* silRefWdbeMUnit

irefRefUref (reu) 
* refUref

srefRefIxVTbl (ret)
* refIxVTbl

srefIxVBasetype (typ)
* ixVBasetype

* ref
ImeIMUnit

* sref (srf)

* ref
* refWdbeMUnit

ImeIMBank

* srefKVoltstd

* Title (tit)
* Comment (cmt)

iref (irf)
* ref

ImeIMFamily

* srefKVendor (and)

* Comment (cmt)
* sref (srf)
* refWdbeMModule
* refWdbeMUnit
* ref

ImeIMPeripheral

* Location (loc)

* refJSref
* sref (srf)

* refWdbeMBank
* refWdbeCPin
* ref

ImeIMPin

* klsNum

* x1Uref

* ref

* refJ
* Title (tit)
* Comment (cmt)

ImeIAVKeylistKey2

* Fixed

* Avail
* Implied

* sref (srf)

* x1IxWdbeVMaintable

* klsIxWdbeVKeylist

* Comment (cmt)
* Title (tit)
* x1IxWdbeVLocale
* refWdbeAVKeylistKey
* ref

ImeIJAVKeylistKey2

* refWdbeMPin

ImeIJMPinSref

* srefX1RefWdbeMPeripheral

* ref

* sref (srf)

* klsNum

* x1Uref

* ref

* refJ
* Title (tit)
* Comment (cmt)

ImeIAVKeylistKey3

* Fixed

* Avail
* Implied

* sref (srf)

* x1IxWdbeVMaintable

srefKlsIxWdbeVKeylist (kls)
* klsIxWdbeVKeylistProjects / Versions [IexWdbePrj]

* Comment (cmt)
* About (abt)

* own
* prjRefWdbeMProject

* Major (maj)
* Minor (min)

* prjNum

ImeIMVersion

* grp
* ref

* Sub (sub)
* refJState
srefIxVState (ste)
* ixVState

* bvrRefWdbeMVersion

* Comment (cmt)
* Giturl (grl)

* Title (tit)

ImeIMProject

* Easy (esy)

* own

* Short (sho)

* ref

* refWdbeMVersion

* grp

* srefKFunction (fct)
* refWdbeMProject

ImeIRMPersonMProject

hintRefWdbeMPerson (prs)
* refWdbeMPerson

* x1Stopd

* ref
* x1Startd

* Comment (cmt)
* srefsKOption (opt)
* sref (srf)

hsrefRefWdbeMMachine 
(mch)
* refWdbeMMachine

* refWdbeMVersion 

srefIxVBasetype (typ)
* ixVBasetype

* ref
ImeIMRelease

* refWdbeMVersion

srefRefWdbeMLibrary (lib)
* refWdbeMLibrary

* ref
ImeIRMLibraryMVersion

srefIxVState (ste)
* ixVState

* x1Start
* refWdbeMVersion
* ref

ImeIJMVersionState

For a head start with model-based development of modern embedded software using Whiznium, consider MPSI Technologies‘ Starter Kit: a tabletop 3D laser scanner implemented as WhizniumSBE/DBE-backed project.
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Insertion points (IP‘s) are a Whiznium key concept. They allow complementing and replacing
auto-generated code.

a. multi-line INSERT type
  -- IP impl.grrd.waitFrame --- INSERT

  -- IP impl.grrd.waitFrame --- IBEGIN
  tixVGrrdbufstate <= tixVGrrdbufstateEmpty;
  grrdTkst <= tkclksrcGetTkstTkst;
  -- IP impl.grrd.waitFrame --- IEND

b. single-line INSERT type
  -- IP impl.grrd.store.inc --- INSERT

  i := i + 1; -- IP impl.grrd.store.inc --- ILINE

c. multi-line LINE replacement
  void UntWskdArty::init() { // IP init.hdr --- LINE

  // IP init.hdr --- RBEGIN
  void UntWskdArty::init(
        const string& _path
      ) {
  // IP init.hdr --- REND

d. single-line BEGIN/END replacement
  -- IP impl.op.syncrst --- BEGIN
  streamrun <= ‘0‘;
  cornerLinNotLog <= ‘0‘;
  -- IP impl.op.syncrst --- END

  cornerLinNotLog <= ‘0‘; -- IP impl.op.syncrst --- RLINE

e. leave header unaltered ABOVE
  -- Camacq.vhd
  -- preview and streaming from camera 
  -- (C) 2016-2020 MPSI Technologies GmbH
  -- IP header --- ABOVE

f. KEEP unaltered file
  -- IP file --- KEEP

g. KEEP unaltered folder

   

< folder to keep >
IP folder --- KEEP

< other files >
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How to read the model file diagrams:

* Location (loc)

ImeIMPin [retr,retrupd]

* sref (srf)
* refJSref
* refWdbeMBank

irefRefWdbeCPin (clu)
* refWdbeCPin

* ref

srefIxWdbeVIop (iop)
+ ixWdbeVIop

ImeIMBank [retr,retrupd]

* srefKVoltstd (vst)
* sref (srf)
* refWdbeMUnit
* ref

srefIxWdbeVIop (iop)
+ ixWdbeVIop

ImeIMBank.srefIxWdbeVIop sref srefKVoltstd
retrupd bank34 _3v3

ImeIMPin.srefIxWdbeVIop irefRefWdbeCPin sref Location
retrupd 0 step1 N18
retrupd 0 step3 U15
retrupd 0 sclk U14
retrupd 0 mosi V13

indent by one

Err.h
Err

error base class and bytecode 
translation

Cmd.h
cmdix_t, cmdref_t, 

cmdref2_t, 
Cmd, ::VecVRettype,

::VecVState
command base class and 

bytecode translation

Crc.h
Crc

successive CRC calculation

DevLflb.h
grouping entity

UntLflb ... .h
UntLflbScmt, ::CmdGetAmp, ...

units beyond project scope, command set

Dbe.h
VecDbeVAction, 

VecDbeVXfer, Dbe, 
DbeException

common data structures

Par.h
Par, ::VecVType

command/error parameter data 
types

Rst.h
rstref_t, rstref2_t, 
Rst, ::VecVState
(unit) reset handling

Wskd.h
UntWskd, CtrWskd

base classes for units and controllers

DevWskd.h
grouping entity

UntWskd ... .h
UntWskdArty

FPGA-/µC-based units, comm. 
implementation

sbecore/Mttypes.h

sbecore/Xmlio.h
WhizniumDBE core library
libdbecore.a/.so

Whiznium StarterKit device access library
(easy model)

libezdevwskd.a/.so

UntWskd ... _vecs.h
VecVWskdArtyController,

VecVWskdArtyState,
VecWWskdArtyBuffer

vectors with unit scope

sbecore/Xmlio.h

LifiLab device access library (full model)
libdevlflb.a/.so

sbecore/Xmlio.h

sbecore/Xmlio.h
CtrLflb ... ... .h

CtrLflbBss3Scopeif,
::CmdStartTrace, ...,

::VecVCommand,
::VecVState, ...

controllers, commands, vectors with 
controller scope

SysLflb ... ... .h
SysLflbBasys3Spi, ::VecVTarget, ::Rst
CmdProgressCallback_arg, ::BufxfCmd

ProgressCallback_arg
systems, comm. implementation

Lflb.h
SysLflb, UntLflb, CtrLflb, XchgLflb

device functionality incl. inter-thread exchange, 
base classes for systems, units and controllers

UntLflb ... .h
UntLflbBss3

FPGA-/µC-based units

UntLflb ... _vecs.h
VecVLflbBss3Controller, 

VecWLflbBss3Buffer
vectors with unit scope UntLflb ... ... _vecs.h

VecVLflbScmtCommand
vectors with unit scope

CtrWskd ... ... .h
CtrWskdArtyCamacq,

::VecVCommand,
::VecVGrrdbufstate,
::VecVPvwbufstate

controllers, vectors with controller 
scope

B.h #includes A.h
A.h B.h

Legend

Bufxf.h
bufxfref_t, bufxfref2_t, 

Bufxf, ::VecVState
buffer transfer base class

The WhizniumDBE Source Code Tree Iteration Import / Generate Sequence

When requesting a source code tree iteration, either manually or automated via WhizniumDBE Iterator, a pre-defined sequence of tasks is to be performed. First 
the basic, then the detailed device description are uploaded / imported. In the process, WhizniumDBE generates additional model data such as module wiring. 
Only after the model is finalized, a project‘s source code tree can be re-written.
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For source code tree iteration, WhizniumDBE requires 
the IexWdbeBdd/Ddd model files, either as tab-separated 
text or XML. The former option is more compact and also 
lends itself to convenient editing in e.g. Microsoft Excel 
or LibreOffice Calc.

The default location for a project‘s model files is:
${WHIZDEVROOT}/projects/<project acronym>
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To launch WhizniumDBE Iterator,
type the following
commands:

$ cd ${WHIZDEVROOT}/tools/wdit
$ java -jar Wdit.jar

RE
SO

U
RC

E

<<<

Find the full model file reference
detailing the meaning
of each field here:  
https://github.com/mpsitech/
The-Whiznium-Documentation/
blob/main/dbemdl.md
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In the Whiznium download pa-
ckage, a pre-configured initializa-
tion model file can be found at

${WHIZDEVROOT}/projects/
wdbe/_ini/IexWdbeIni.xlsx

It can be customized regarding 
machine-specific paths, but also to 
include external libraries and their 
compile flags.

The WhizniumDBE
Initialization
Procedure

Starting from a void  
WhizniumDBE master 
database, tool initiali-
zation is performed in 
two steps, both covered 
by WhizniumDBE Boot-
strap. First, the initi-
alization model file and 
code file templates are 
uploaded. Second, the 
local repository folder 
is scanned for projects 
which subsequently are 
added to the database.
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To launch WhizniumDBE Bootstrap,
type the following
commands:

$ cd ${WHIZDEVROOT}/tools/wdbp
$ java -jar Wdbp.jar

H
IN

T Each project supplies its own Projects / Versions 
model file, placed in the project repository‘s _mdl 
sub-folder.

Source Code Tree Structure: LifiLab and Whiznium StarterKit

Whiznium StarterKit Skmain µC unit
Skmn

Skmn.h
(dbecore const.), (vector const.), 

ShrdatLaser, ...
global functionality, vectors with unit/controller 

scope, shared data of all controllers

Skmn_exe.c
int main(), interrupt handlers

Hostif.h
hostifInit(), hostifOpInit(), 

hostifRun(), hostifOpRun()
host interface, FSM

Laser.h, ... 
laserInit(), laserOpInit(), ..., 

laserRun(), laserOpRun(), ...
controllers, FSM’s

Whiznium StarterKit Arty FPGA unit (easy model)
Arty IP Hostif (template: axihostif_Easy_v2_0)

host interface; command byte code de-/encoding, buffer transfer control, CRC
Rx (template: Axirx_v2_0)
receive pre-defined number of 32bit words via AXI
Tx (template: Axitx_v2_0)
transmit pre-defined number of 32bit words via AXI
...

Camacq
controller; preview and streaming from 5MP camera

Grrd{ab/cd/ef}buf (Dpbram_v1_0_size2kB.vhd, template: dpbram_v1_0)
3x 2kB dual-port memory for row streaming to feature detection controller
Pvw{a/b}buf (Dpbram_v8_4_size58kB, manufacturer IP: dpbram_v8_4)
2x 58kB ping-pong buffer for preview images 
...

...

Featdet
controller; image corner and feature detection algorithms

...

...

Rgbled5
drive RGB LED with per-color PWM based on 3x 8bit color input
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Derived wiring
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Defining template modules 
here allows for the re-use of 
IP cores with various levels of 
configurability.

While files to be inserted into 
a project as-is with their port 
descriptions are the most 
simple option, it is also possi-
ble to specify a parametrization 
and then add custom / core-
specific code to WhizniumDBE 
which modifies the master 
database during project model 
expansion.

https://github.com/mpsitech/wzsk-Whiznium-StarterKit
https://github.com/mpsitech/The-Whiznium-Documentation/blob/main/dbemdl.md
https://github.com/mpsitech/The-Whiznium-Documentation/blob/main/dbemdl.md
https://github.com/mpsitech/The-Whiznium-Documentation/blob/main/dbemdl.md

