
The WhizniumSBE Master Database

WhizniumSBE uses a comprehensive relational database structure into which model information is imported. Supported backends include MariaDB, MySQL and 
PostgreSQL. WhizniumSBE 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 WhizniumSBE-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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access (VecXxxxWAccess item)
adrtype (address type)
ctdet (contact detail type)
ctry (country)
error (VecXxxxVError item)
expstate (VecXxxxVExpstate item)
iexsge (import/export complex job stage)
iop (VecXxxxVIop item)
lat (VecXxxxVLat item)
lop (VecXxxxVLop item)
mimetype (MIME type)
no (no thing)
none (none)
oolop (VecXxxxVOolop item)
prs (default person)
prstit (person title)
qrystate (VecXxxxVQrystate item)
recaccess (VecXxxxVRecaccess item)
reqitmode (VecXxxxVReqitmode item)
sex (sex)
start (login card)
stdalr (standard alert message)
stdiex (standard import/export complex title)
stdrel (standard relation title)
stdtbl (standard table title)
stdtco (standard table column title)
stdvec (standard vector title)
userlevel (VecXxxxVUserlevel item)
usrste (user state)
wkday (weekday)
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(mime)
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void (none)
app (accessor app)
lib (library)
ver (version)
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appstr (accessor app structure data)
cftpl (code file template)
custip (custom insertion points)
lic (license)
mod (model data)
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void (not applicable)
boolean (boolean)
tinyint (integer / byte (8bit))
utinyint (unsigned int / byte (8bit))
smallint (integer (16bit))
usmallint (unsigned integer (16bit))
int (integer (32bit))
uint (unsigned integer (32bit))
bigint (integer (64bit))
ubigint (unsigned integer (64bit))
float (float)
double (double)
string (string)
booleanvec (boolean vector)
utinyintvec (unsigned int 8bit vector)
usmallintvec (unsigned int 16bit 
vector)
intvec (integer 32bit vector)
uintvec (unsigned int 32bit vector)
ubigintvec (unsigned int 64bit vector)
floatvec (float vector)
doublevec (double vector)
floatmat (float matrix)
doublemat (double matrix)
stringvec (string vector)
vecsref (vector entry string reference)
scrref (scrambled reference)
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ix (vector item index)
ref (record reference)
refs (set of record references)
sref (string reference)
intval (integer value)
dblval (double value)
boolval (boolean value)
txtval (text value)

VecWznmWArgtype

cocoa.objc (Cocoa / Objective-C)
dotnet.cppcli (.NET / C++ CLI)
java (Java)
js (JavaScript)
posix.cpp (POSIX / C++)
winrt.cpp (WinRT / C++)
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newcre (newly created)
newimp (newly imported)
dsndeploy (design phase, deployment information imported)
dsnglobal (design phase, global features imported)
dsndbstr (design phase, database structure imported)
dsnbscui (design phase, basic user interface structure imported)
dsnimpexp (design phase, import/export structure imported)
dsnoppack (design phase, operation pack structure imported)
dsncustjob (design phase, custom jobs imported)
dsngenui (design phase, user interface generated)
dsncustui (design phase, custom user interface features 
applied)
dsngenjtr (design phase, job tree generated)
dsncustjtr (design phase, custom job tree features applied)
ready (build-ready)
abandon (abandonned)
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mgr (manager)
eng (software engineer)
pro (programmer)
tan (test analyst)
uxd (user experience designer)
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mararia (MariaDB Aria)
marinno (MariaDB InnoDB)
myinno (MySQL InnoDB)
myisam (MySQL MyISAM)
pg (PostgreSQL)
lite (SQLite)
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accgrpreg (view access for regular users to all grp records)
accnogoall (access for all users to no-grp/own records)
apimon (monitoring via API)
dbsmon (monitoring to database)
ddspub (DDS publisher)
uasrv (OPC UA server)
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dbs (database structure)
bui (basic user interface structure)
iex (import/export structure)
srvgblcode (server global code)
srvjobcode (server job code)
webgblcode (web UI global code)
webjobcode (web UI job code)
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main (main)
aux (auxiliary)
rel (m:n)
jump (jump)
clust (cluster)
list (list)
opr (list operator)
sub1n (sub 1:n for 1:n)
submn (sub 1:n for m:n)
qry (query)
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confirm (check presence)
count (record count)
ref (single ref)
refs (set of refs)
rec (single record)
rst (record set)
string (single string value)
uint (single uint value)
hrefsup (set of refs hier. up)
hrefsdown (set of refs hier. down)
hrstup (record set hier. up)
hrstdown (record set hier. down)
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idref (identifying reference)
idsref (identifying string reference)
klref (key list reference)
tblref (table reference)
tblsref (table string reference)
vecref (vector reference)
uvsref (universal vector string 
reference)
grp (owning user group reference)
own (owner reference)
enum (enumeration)
lvl (level in hierarchy)
intval (integer value)
dblval (double value)
boolval (boolean value)
txtval (text value)
timeval (time value)
expr (code expression)
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void (none)
tbl (table)
vec (vector)
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lin (linear)
or (multiple choice)
klst (key list)
vlst (value list)
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grp (owning user group 1:n)
own (owner 1:n)
11 (1:1)
1n (1:n)
1npref (pref sub to 1:n)
1nsub1n (1:n sub to 1:n, "S")
mn (m:n)
mnsubmn (m:n sub to m:n, "T")
mnpref (pref sub to m:n)
drv (univ derivate)
drvsub (fixed sub to univ deriv)
drvusub (univ sub to univ deriv)
inc (inclusion)
j (jump table 1:n)
jpref (pref sub to jump table 1:n)
clust (cluster 1:n)
aux (aux 1:n)
auxpref (pref aux to aux 1:n)
h1n (hierarchical 1:n)
u1n (universal 1:n)
u1nsub (1:n sub to universal 1:n)
u1nsubpref (pref sub to u1nsub)
u1nsubinc (inclusion sub to univ 1:n)
u1nsub11 (1:1 sub to universal 1:n)
umn (universal m:n)
um1n (any main table 1:n)
a1n (attribute 1:n)
au1n (attr universal 1:n)
au1nsub (spec sub to attr univ 1:n)
as1n (attr string ref 1:n)
asmn (attr string refs m:n)
lu1n (list fct univ 1:n)
lu1nsub (sub to list fct univ 1:n)
lu1nlsub (list fct sub to lu1n)
l1nop (operator sub to l1n/lu1n)
l1noppr (partner sub 1:n to l1nop)
l1n (list fct 1:n)
lmn (list fct m:n)
lmnop (operator sub to lmn)
lmnoppr (partner sub 1:n to lmnop)
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idx (indexed)
KlstWznmKMTablecolOption

void (none)
iex (import/export complex)
ime (import/export)
job (job)
tbl (table)
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void (none)
from1n (from table)
to1n (to table)
submn (T table)
pref (preferred)
frompref (preferred in from table)
topref (preferred in to table)
r1n (rel table)
mn1n (m:n rel table)
mod (modifier)
sub (1:n sub)
subl (1:n sub with list fct)
subinc (inclusion sub)
sub11 (1:1 sub)
sub1n (S table)
pr1 (partner 1)
pr2 (partner 2)
op (list operator)
toum1n (to any main table)
spec (specification)
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self (self-reference)
preffrom (preferred in from table)
prefto (preferred in to table)
enumfrom (enum by from table)
enumto (enum by to table)
pref (preferred in to table)
enum (enumerated)
ins (insert operation)
rmv (remove operation)
ina (insert after operation)
swp (swap operation)
affil (affiliation determining)
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noloc (non-localized)
notit (no titles)
cmt (comments)
apdfed (append to feed)
filfed (fill feed)
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void (none)
qry (query)
rel (relation)
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void (none)
klrefopt (optional)
klrefsng (single)
klrefmult (multi)
trefspec (specific table)
trefuniv (universal table)
trefmin (minor reference)
trefclu (cluster table)
tsrefsng (single)
tsrefmult (multi)
vreflin (linear vector index)
vrefand (AND mask for mc vector)
enauto (automatic increment)
enspec (specific numbering)
tinyint (integer / byte (8bit))
utinyint (unsigned int / byte (8bit))
smallint (integer (16bit))
usmallint (unsigned integer (16bit))
int (integer (32bit))
uint (unsigned integer (32bit))
bigint (integer (64bit))
ubigint (unsigned integer (64bit))
txt5 (max. 5 characters)
txt10 (max. 10 characters)
txt30 (max. 30 characters)
txt50 (max. 50 characters)
txt100 (max. 100 characters)
txt192 (max. 192 characters)
txtlong (text field (unlimited))
txtbase64 (Base64 encoded binary (unlimited))
tmdate (date)
tmtime (time)
tmstamp (time stamp)
tmustamp (time stamp with usecs)
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sngshort (singular short form)
sngfull (singular full title)
plfull (plural full title)
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short (short form)
full (full title)
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x1IxVType
x2RefWznmMLocale
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fromsngshort (from singular short form)
fromsngfull (from singular full title)
tosngshort (to singular short form)
tosngfull (to singular full title)
fromplshort (from plural short form)
fromplfull (from plural full title)
toplshort (to plural short form)
toplfull (to plural full title)
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Comment
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Comment
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supLvl
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iop (import/export operation)
idiref (identifying integer reference)
iref (int ref to import/export item)
tbl (dual field in table)
tsref (string ref to table)
thsref (hierarchical string ref to table)
thint (textual hint for table ref)
vsref (string ref to vector item)
ftm (formatted time stamp/date/time)
iarg (argument for custom import)
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fil (import/export file)
tbl (base table)

VecWznmWMImpexpcolOccurrence

Title
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short (short form)
full (full title)
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Short
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ixVConvtype
Defval
refWznmMPreset
refJStub
refWznmMStub
refWznmMVectoritem

ref *
ixVBasetype
ixWOccurrence
imeRefWznmMImpexp
imeNum
refWznmMTablecol
sref

TblWznmMImpexpcol void (not applicable)
previmp (find in previous import)
cust (custom)
custsql (custom SQL query)
rst (find in record set)
imppp (previous import post-proc.)
custsqlpp (custom SQL post-proc.)
ixsref (vector item index vs. string ref)
incr (increment)
invftm (invert formatted time)
sup (reference to super imp./exp.)
sub (first in sub imp./exp.)
preset (presetting)
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sngshort (singular short form)
sngfull (singular full title)
plfull (plural full title)

VecWznmVAMSubsetTitleType

ref *
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refWznmMSubset
refWznmMVector

TblWznmRMTableMVector

ins (insert)
retr (retrieve)
retrupd (retrieve and update)
retrins (retrieve, else insert)
retrupdins (retrieve and update, else insert)
rmv (remove)
cust (custom)
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refWznmMTablecol
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sref
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eq (table column equals)
incl (table column includes)
leaf (leaf of hierarchical table)
sbs (part of subsets)
cust (custom check)

VecWznmVMCheckBasetype

void (not applicable)
pt (point)
spt (starting point)
ept (end point)

VecWznmVMTablecolAxisfct

void (none)
first (single record)
limofs (limit/offset parameters)

VecWznmVAMTableLoadfctLimtype

tco (single table column)
cust (custom implementation)
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refWznmMImpexpcol
x1RefWznmMVectoritem

TblWznmJMImpexpcolStub

ixVReltype

TblWznmRMSubsetMSubset
ref *
asbRefWznmMSubset
bsbRefWznmMSubset

ainb (a includes b)
bina (b includes a)
compl (complement)
disj (disjointedness)
xsec (intersection)

VecWznmVRMSubsetMSubsetReltype

Title
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refWznmMImpexpcplx
x1RefWznmMLocale

TblWznmJMImpexpcplxTitle

User Interface

refJ
Title
Comment

ref *
verRefWznmMVersion
verNum
sref

TblWznmMModule

Detach
Avail
Comment

ref *
ixVBasetype
carRefWznmMCard
carNum
refIxVTbl
refUref
refWznmMJob
sref

TblWznmMPanel

Title
Comment
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refWznmMModule
x1RefWznmMLocale

TblWznmJMModule

Comment
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ixVBasetype
refWznmMCard
refIxVTbl
refUref
refWznmMJob
sref

TblWznmMDialog

Limofs
inoRefAOrder
inoSrefsWznmMTablecol
Comment

ref *
ixVBasetype 
refWznmMVersion
supRefWznmMQuery
supIxVSubrole
refRTable
refWznmMTable
qtbRefWznmMTable
refWznmMJob
sref

TblWznmMQuery

Short 
refWznmMStub

ref *
ixVBasetype
ixWOccurrence
qryRefWznmMQuery
qryNum
refWznmMTablecol
sref

TblWznmMQuerycol

Title

ref *
refWznmMControl
x1RefWznmMLocale

TblWznmJMControlTitle

Source
Prefix

TblWznmRMQueryMTable
ref *
refWznmMQuery
refWznmMTable

osrefKVal

refWznmMControl
x1SrefKKey
x2RefWznmMLocale

ref *
TblWznmAMControlPar

ixVSubtype
srefsWznmMTag
refJTitle
Title
refJ
stdRefWznmMStub
shoRefWznmMStub
Avail
Active
srefsKOption

ref *
ixVBasetype
refWznmCControl
hkIxVTbl
hkUref
hkNum
hkIxVSection
refIxVTbl
refUref
supRefWznmMControl
supLvl
supNum
ixVScope
refWznmMFeed
sref

TblWznmMControl

refWznmMStub

ref *
refWznmMQuerycol
x1RefWznmMVectoritem
x2RefWznmMPreset

TblWznmJMQuerycolStub

ixVBasetype
Clause
refWznmMPreset
refWznmMVector
refWznmMVectoritem

qryRefWznmMQuery
qryNum
x1RefWznmMQuerymod

ref *
TblWznmAMQueryClause

srefsWznmMVectoritem
srefsWznmMTag
Comment

ref *
refWznmMControl
srcIxVTbl
srcUref
sref

TblWznmMFeed

new (new record)
select (record select)
filter (list filter configuration)
mnrel (m:n relation)
mnnew (m:n attribute new)
import (data import)
export (data export)
jump (jump table edit)
rights (user rights)
report (report generation)
cust (custom)

VecWznmVMDialogBasetype

void (none)
tbl (table)
rel (relation)
iex (import/export complex)

VecWznmVMDialogRefTbl

headbar (head bar)
headline (heading line)
form (form)
list (list)
rec (record)
recform (form for record)
reclist (list for record)

VecWznmVMPanelBasetype

void (none)
mdl (module)
tbl (table)
rel (relation)
vec (vector)

VecWznmVMPanelRefTbl

alr (alert)
but (button)
chk (checkbox)
cpt (caption)
csi (color signal)
cus (custom)
dit (dialog item)
dld (file download link)
dse (dialog item selector)
hdg (heading)
hsb (horizontal scroll bar)
lsb (list scroll bar)
lst (list)
mcb (multiple-choice button)
men (menu)
mit (menu item)
msp (menu separator)
mrl (URL menu item)
mtx (menu item text display)
pup (pop-up menu)
rbu (radio button)
sep (separator)
sge (stage information)
sld (slider)
spc (spacer)
tbl (table)
tco (table column)
tos (table order selector)
trs (table row selector)
tsb (table scroll bar)
txf (text field)
txt (text display)
upd (up/down)
uld (file upload field)
vsb (vertical scroll bar)

VecWznmVMControlBasetype

void (none)
dlg (dialog)
qco (query column)
rel (relation)
tbl (table)
tco (table column)

VecWznmVMControlRefTbl

void (none)
vec (vector)
tbl (table)

VecWznmVMFeedSrcTbl

action (triggered action)
cptwidth (caption width)
height (height)
icon (icon)
stdicon (standard icon)
width (width)

KlstWznmKAMControlParKey

crdopen
dlgopen
dlgclose

KlstWznmKAMControlParVal

sys (system)
sess (session)
car (card)
pnlrec (record panel)
pnl (panel)

VecWznmVMPresetScope

std (standard)
multbra (multi branch)
list (list)
oolist (operator ordered list)

VecWznmVMQueryBasetype

tbl (dual field in table)
stub (stub to record)
hstub (hierarchical stub to record)
ustub (universal stub to record)
stubs (stub to multi records)
vsref (string ref to vector entry)
vsrefs (string ref to multi vec entries)
vtit (title to vector entry)
vtits (titles to multi vector entries)
yesno (yes/no of boolean)
ftmdate (formatted date)
ftmtime (formatted time)
ftmstamp (formatted time stamp)
ftmustamp (formatted time stamp with 
usecs)
qidref (query table id ref)
qwr (write flag)
qjref (job ref)
qjenum (job enumerator)
intval (integer value)
dblval (double value)
boolval (boollean value)
txtval (text value)

VecWznmVMQuerycolBasetype

ref *
refWznmMPanel
refWznmMQuery

TblWznmRMPanelMQuery

ref *
refWznmMDialog
refWznmMQuery

TblWznmRMDialogMQuery

app (app only)
shr (shared app/engine)

VecWznmVMControlScope

void (none)
ditstd (custom single)
ditarr (custom arrayed)
ditdld (download)
dituld (upload)
ditprg (progress)

VecWznmVMControlSubtype

refJTitle
Title
Avail
Active

TblWznmMCard
ref *
mdlRefWznmMModule
mdlNum
refIxVTbl
refUref
refWznmMJob
sref

void (none)
tbl (table)
sbs (subset)
vec (vector)

VecWznmVMPresetRefTbl

Avail

TblWznmMQuerymod
ref *
ixVBasetype
qryRefWznmMQuery
qryNum
refWznmMPreset
refIxVTbl
refUref

void (none)
tbl (table)
sbs (subset)

VecWznmVMCardRefTbl

ixWznmWArgtype
refJTitle
Title

ref *
refWznmMVersion
refIxVTbl
refUref
ixVScope
sref

TblWznmMPreset

ix (custom index)
ref (custom reference)
eqn (equation)
pre (presetting)
vit (vector item)
jref (job reference)
lcl (locale)
lat (list add type)

VecWznmVAMQueryClauseBasetype

bicol (bi-column)
cap (capitalized title)
ddd (title complement ' ...')
flexh (flexible height)
icon (icon)
iframe (inline frame)
live (live data display)
log (logarithmic scale)
multsel (multiple item selection)
mdnup (mouse down/up tracking)
onoff (on and off states)
pwd (password)
rast (value raster)
s (small)
t (tall)
tmstamp (time stamp scale)
tmdate (date scale)
tmtime (time scale)
tricol (tri-column)
xs (extra small)

KlstWznmKMControlOption

stdRefWznmMStub
shoRefWznmMStub

ref *
refWznmMControl
x1RefWznmMVectoritem
x2RefWznmMPreset

TblWznmJMControl

Title

ref *
refWznmMPreset
x1RefWznmMLocale

TblWznmJMPresetTitle

ref *
refWznmMQuerymod
refR

TblWznmTMQuerymodMQuery

bra (branch)
exbra (exclusive branch)
filt (filter)
jovr (jump table override)
stovr (sub1n/submn table override)

VecWznmVMQuerymodBasetype

void (none)
tco (table column)
tbl (table)

VecWznmVMQuerymodRefTbl

void (none)
opr (operator query)
lref (list reference query)

VecWznmVMQuerySupSubrole

Short
srefsWznmMTablecol

refWznmMQuery
ref *
TblWznmAMQueryOrder

Title

ref *
refWznmMCard
x1RefWznmMLocale

TblWznmJMCardTitle

ref *
TblWznmCControl

void (none)
mbar (menu bar)
side (side)
hdr (header)
hdrdetd (detached header)
hdrregd (regularized header)
cont (main content)
contdetd (detached main content)
contregd (regularized main content)
tbl (table)
ftr (footer)

VecWznmVMControlHkSection

car (card)
dlg (dialog)
pnl (panel)
ver (version)

VecWznmVMControlHkTbl

qtb (query table)
xml (XML)
btb (base table)

VecWznmWMQuerycolOccurrence

Deployment

cchRefWznmMMachine
srefKPkgmgr
Comment

ref *
supRefWznmMMachine
sref

TblWznmMMachine

srefsKOption
Comment

ref *
refWznmMComponent
refWznmMMachine
sref

TblWznmMRelease

Title
Comment

ref *
ixVBasetype
refWznmMVersion
sref

TblWznmMComponent

ref *
refWznmMComponent
refWznmMOppack

TblWznmRMComponentMOppack

Title
Version
srefKLictype
depSrefsWznmMLibrary
Comment

ref *
sref

TblWznmMLibrary

ref *

Val

refWznmMLibrary
x1RefWznmMMachine
x2SrefKTag

TblWznmAMLibraryMakefile

eng (main engine)
openg (operation engine)
cmbeng (combined engine)
dbs (database access library)
webapp (HTML/JavaScript app user 
interface files)
api (API library)
japi (Java API package)

VecWznmVMComponentBasetype

incpath (include path)
libpath (library path)
libs (link libraries)

KlstWznmKAMLibraryMakefileTag

Val

refWznmMMachine
x1SrefKKey

ref *
TblWznmAMMachinePar

whizroot (runtime root directory)
acvroot (archive root directory)
binroot (binary root directory)
monroot (monitoring root directory)
tmproot (temporary data root directory)
webroot (web server root directory)

opengsrvport (default operation engine 
server port)
engsrvportbase (default enginer server 
port base)
appsrvport (default application server 
port)
dbsip (database IP address)
dbsusername (database user name)
dbspassword (database password)
marport (MariaDB server port)
myport (MySQL server port)
pgport (PostgreSQL server port)

whizsdkroot (SDK root directory)
ncore (number of cores, also for runtime)
sbeconfig (WhizniumSBE core library 
configuration)
buildroot (build root directory)
libroot (library root directory)
nddshome (DDS home directory)
sysroot (root file system path)
tchroot (tool chain executable directory)
uasdkroot (OPC UA SDK root directory)

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

fpgaroot (FPGA root directory)
javaroot (Java root directory)
mcuroot (MCU root directory)

KlstWznmKAMMachineParKey

ref *
refWznmMComponent
refWznmMLibrary

TblWznmRMComponentMLibrary

apch2 (Apache 2.0)
bsd2 (BSD 2-clause)
bsd3 (BSD 3-clause)
gpl (GNU general public)
lgpl (GNU lesser general public)
mit (MIT)
zlib (zlib/libpng)

KlstWznmKMLibraryLictype

Pkglist

refWznmMLibrary
x1RefWznmMMachine

ref *
TblWznmAMLibraryPkglist

linkstat (link static libraries only)
dynlib (generate dynamic link library)
stripdbg (strip debug symbols)

KlstWznmKMReleaseOption

apt (advanced pakage manager)
bb (BitBake)
brew (Homebrew)
yum (yum)

KlstWznmKMMachinePkgmgr

Val

refWznmMMachine
x1SrefKTag

ref *
TblWznmAMMachineMakefile

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)
link (linker)
linkflags (linker flags)
incpath (include path)
libpath (library path)
libs (link libraries)

KlstWznmKAMMachineMakefileTag

Job Tree

Global
Clisrv
Shrdat
Comment

ref *
ixVBasetype
refWznmMVersion 
refIxVTbl
refUref
sref

TblWznmMJob

Short
Multi
ixVConstract

ref *
supRefWznmMJob
subRefWznmMJob

TblWznmRMJobMJob

Comment

ref *
ixVBasetype
refWznmMVersion 
refIxVTbl
refUref
reaIxWznmWScope
wriIxWznmWScope
sref

TblWznmMBlock

ixVBasetype
sref
ixWznmVVartype
refWznmMControl
refWznmMVector
refWznmMFeed
refWznmMTable
refWznmMBlock
refJ
Defval
refWznmMVectoritem
Comment

refWznmCAMBlockItem 
blkRefWznmMBlock
blkNum

ref *
TblWznmAMBlockItem

Defval
refWznmMVectoritem

ref *
refWznmAMBlockItem 
x1RefWznmMRelease

TblWznmJAMBlockItem

chk (record feature check)
evt (other event)
pstset (presetting set request)
recupd (record update event)
tblmod (table modification event)
other (other)

VecWznmVMCallBasetype

root (engine root)
crd (card processor)
dlg (dialog processor)
pnl (panel processor)
qry (query processor)
sess (session processor)
iex (import/export processor)
cust (custom processor)

VecWznmVMJobBasetype

void (none)
car (card)
dlg (dialog)
pnl (panel)
qry (query)
iex (import/export complex)

VecWznmVMJobRefTbl

cont (form content)
dpch (dispatch)
stat (state list)
stg (setting list)
tag (tag list)

VecWznmVMBlockBasetype

void (none)
job (job)
opx (operation)
opk (operation pack)

VecWznmVMBlockRefTbl

var (standard variable)
conpar (control parameter)
contit (control title)
feed (feed)
rst (record set of query table)
sub (sub-block)

VecWznmVAMBlockItemBasetype

Monitvl
snxRefWznmMStage
fnxRefWznmMStage
enxRefWznmMStage
Comment

ref *
ixVBasetype
jobRefWznmMJob
jobNum
refWznmMSquawk
sref

TblWznmMStage

sref
Comment

refWznmMJob
ref *

TblWznmAMJobCmd

refJTitle
Title
Example

ref *
refIxVTbl
refUref

TblWznmMSquawk

opk (operation pack)
opx (operation)
sge (stage)

VecWznmVMSquawkRefTbl

Title

ref *
refWznmMSquawk 
x1RefWznmMLocale

TblWznmJMSquawkTitle

Comment

ref *
ixVBasetype
refWznmMVersion
refIxVTbl
refUref
invIxWznmWArgtype
retIxWznmWArgtype
sref

TblWznmMCall

void (none)
chk (check)
tbl (table)

VecWznmVMCallRefTbl

alr (alert)
err (error)
immcb (immediate callback)
opp (ops prepare)
opiw (ops invoke and wait)
oppiw (ops prepare, invoke and wait)
other (other)
othwc (other with wakeup call)

VecWznmVMStageBasetype

app (app)
cmbeng (combined engine)
eng (main engine)
openg (operation engine)

VecWznmWScope

void (none)
cre (create)
cust (custom) 

VecWznmVRMJobMJobConstract

ref *
TblWznmCAMBlockItem

Execsrv
Comment

ref *
refWznmMJob
sref

TblWznmMMethod

sref
ixWznmVVartype
refWznmMVector
Length
Comment

mtdRefWznmMMethod
mtdNum

ref *
TblWznmAMMethodInvpar

sref
ixWznmVVartype
refWznmMVector
Length
Comment

mtdRefWznmMMethod
mtdNum

ref *
TblWznmAMMethodRetpar

TblWznmAMJobVar

ixWznmVVartype
refWznmMVector
Length
Shr
Comment

refWznmCAMJobVar
jobRefWznmMJob
jobNum
sref

ref *

ref *
TblWznmCAMJobVar

lock (mutex lock)
try (try mutex lock)
weak (no mutex lock)

VecWznmVMSensitivityJactype
ixVJactype
ixVJobmask
Jobshort
Argpatt
refWznmMControl
Srefmask
ixVAction
csgRefWznmMStage
Custcode

ref *
ixVBasetype
refWznmMJob
refWznmMStage
refWznmMCall

TblWznmMSensitivity

cal (on call)
con (on control action)
uld (on file upload)
dld (on file download)
tmr (on timer)

VecWznmVMSensitivityBasetype

TblWznmRMSquawkMStub
ref *
refWznmMSquawk
refWznmMStub

void (not applicable)
all (all jobs)
imm (immediate sub-jobs)
self (same job)
spec (specific job)
tree (tree of sub-jobs)

VecWznmVMSensitivityJobmask

chgsge (change stage)
chgsgesnx (change to on-success 
next stage)
chgsgefnx (change to on-failure next 
stage)
updmon (update monitor)
cust (custom) 

VecWznmVMSensitivityAction

Computing

Title
Shrdat
Comment

ref *
ixVBasetype
refWznmMVersion
refWznmMSquawk
sref

TblWznmMOppack

Shrdat
Comment

ref *
refWznmMOppack
refWznmMSquawk
sref

TblWznmMOpref *
refWznmMLibrary
refWznmMOppack

TblWznmRMLibraryMOppack

sref
ixWznmVVartype
refWznmMVector
Defval
refWznmMVectoritem
Comment

refWznmCAMOpInvarg 
opxRefWznmMOp
opxNum

ref *
TblWznmAMOpInvarg

sref
ixWznmVVartype
refWznmMVector
Comment

refWznmCAMOpRetval 
opxRefWznmMOp
opxNum

ref *
TblWznmAMOpRetval

ref *
TblWznmCAMOpInvarg

ref *
TblWznmCAMOpRetval

sref
ixWznmVVartype
refWznmMVector
Defval
refWznmMVectoritem
Comment

refWznmCAMOppackInvarg
opkRefWznmMOppack
opkNum

ref *
TblWznmAMOppackInvarg

sref
ixWznmVVartype
refWznmMVector
Comment

refWznmCAMOppackRetval
opkRefWznmMOppack
opkNum

ref *
TblWznmAMOppackRetval

ref *
TblWznmCAMOppackInvarg

ref *
TblWznmCAMOppackRetval

cust (customizable)
stat (static)

VecWznmVMOppackBasetype

ref *
refWznmMJob
refWznmMOppack

TblWznmRMJobMOppack

ref *
refWznmMJob
refWznmMOp

TblWznmRMJobMOp

App Development

Short
Title
Comment

ref *
grp
own
ixWznmVApptarget
verRefWznmMVersion
verNum

TblWznmMApp

Comment

ref *
refWznmMApp
supRefWznmMRtjob
supLvl
refWznmMJob
sref

TblWznmMRtjob

Title
Comment

ref *
appRefWznmMApp
appNum
sref

TblWznmMSequence

Merge

ref *
refWznmMRtjob
refWznmMBlock
sref

TblWznmMRtdpch

srcSrefsWznmAMBlockItem

ref *
refWznmMRtjob
refIxVTbl
refUref
sref

TblWznmMRtblock

blk (block)
fed (feed)
tbl (table)

VecWznmVMRtblockRefTbl

login (start session)
init (initialize UI job)
do (trigger UI action)
step (step to next state)
csjstep (copy scr. job ref. then step to next state)
csjntfstep (copy sess. scr. job ref., start notify, step to next state)
stepseq (step to next sequence)
subseq (perform sub-sequence)
retseq (return from sequence)
break (interrupt state update loop)
cust (custom code)

VecWznmVAMStateActionType

evt (local event)
sgeeq (stage equals)
jobex (job exists)
jobnex (job doesn't exist)
confacc (confirmation received)
confdny (denial received)
dpchrcv (dispatch received)
cust (custom condition)

VecWznmVAMStateTrigType

ent (enter for the first time)
reent (re-enter)
lve (leave)

VecWznmVAMStateActionSection

Comment

ref *
refWznmMApp
sref

TblWznmMEvent

TblWznmAMStateAction

ixVSection
ixVType
refWznmMRtjob
refWznmMVector
refWznmMVectoritem
snxRefWznmMState
refWznmMSequence
tr1SrefATrig
Ip1
tr2SrefATrig
Ip2
tr3SrefATrig
Ip3
tr4SrefATrig
Ip4

steRefWznmMState
steNum

ref *

Comment

ref *
seqRefWznmMSequence
seqNum
sref

TblWznmMState

TblWznmAMStateTrig

sref
ixVType
refWznmMEvent
refWznmMRtjob
refWznmMVectoritem
xsref
refWznmMRtdpch
srefsMask
Cond

refWznmMState
ref *

Cond

ref *
refWznmAMStateTrig 
x1IxWznmVApptarget

TblWznmJAMStateTrigCond

Expression Scope Explanation

Pr
oj

ec
t c

on
fig

ur
at

io
n

En
g

in
e

O
p

er
at

io
n 

en
g

in
e

D
at

ab
as

e

A
PI

 li
b

ra
ry

C
lie

nt
s

A
cc

es
so

r a
p

p

API • • application programming interface mostly consisting of block (de-)serializers

application server • HTTP(S) 1.1 compliant web-server / thread as part of the engine; implemented with libmicrohttpd

block • • • • • (de-)serializable (to/from XML) object used e.g. for preferences and communication

call • notifications allowing to communicate events inter-job as well as from jobs to stub managers and to the M2M handler 
threads. Brokerage of triggering and listening calls is handled by the engine‘s exchange object

capability • user-extensible functionality to be re-used across projects using a parametrized template, and optionally dedicated code 
generation at various stages

card • HMI each card is displayed in one browser tab - when database-backed representing a main table or subset, else user-defined

block • • • • • (de-)serializable (to/from XML) object used e.g. for preferences and communication

claim • means to gain exclusive controlling access to a client/server job or parts of its functionality

client/server job • special type of job, mainly for hardware control, which allows one server “acting“ instance and multiple client instances at 
any given time

cluster sequence • enumerated but unnamed group allowing to bundle records in related tables

combined engine • one common executable for engine and operation engine functionality

command • job command line command - as opposed to a job method accessible in M2M communication

component • the components which can be generated for a WhizniumSBE project include database access library, engine, operation 
engine, combined engine, web-based UI, API library and Java API library

control HMI smallest HMI feature allowing to view/manipulate one block item

control complex HMI recognized pattern of control and sub-controls, resulting in a dedicated look-and-feel in the web-based UI

DDS • M2M data distribution service, M2M communication protocol; optional engine thread powered by RTI® Connext™ DDS software

dialog • HMI optionally wizard-style sub-element to card, typically to manage a complex action / workflow - as opposed to simple view 
and control functionality handled in panels

dispatch • • • • XML message, optionally container for multiple blocks

dispatch collector • storage container per session or per card which keeps unsent engine-to-app dispatches while there is no request from the 
app. Updates of dispatch content handled by the engine‘s exchange object

DOM • document object model; storage element for session state information in analogy to a web-browser‘s DOM

engine • main executable responsible for performing all actions in multi-threaded fashion. Manages client sessions and interactions 
(operation distribution/colleciton) with operation engines

engine server • in this thread, the operation engine listens to invocation dispatches from the engine; implemented with libmicrohttpd

error • project-specific extension of the SbeException class allowing for localized error messages including string variable place-
holders

exchange object • • object maintaining and brokering information about the job tree (engine); object maintaining and brokering information 
about all running operations (operation engine)

external call • used to feed a call into the job tree from an external source such as a library callback function

feature check • • “question to a record“: using the WhizniumSBE expression language, the content of individual table fields can be queried 
(true/false answer). This is e.g. used to conditionally show/hide sub-panels on database-backed cards

feed • HMI • array data source to e.g. pop-up / list controls containing numeric and string references along with names

HMI HMI human-machine-interface, as opposed to machine-to-machine-interface, another expression for the web-based UI

HMI session • HMI client session that uses cards, dialogs and panels to interact with the engine

import/export complex • definition for importing/exporting information to / from a set of tables, conserving the relational dependencies between 
tables; XML and text-based are supported

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

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

ix... • • • index referring to a vector, e.g. ixXyzaVLocale is the variable used to refer to the vector VecXyzaVLocale

job •
jobs are classes within the engine which are responsible for specific functionality. At run-time, there is one root job object, 
one session job per session, HMI jobs for each card/panel/dialog/query currently active; user-defined jobs with arbitrary 
functionality are also possible

job processor • thread waiting for requests for actions to be performed using the job objects. The number of job processors is set in the 
preferences file to match the host machine‘s capabilities

job tree • the hierarchical arrangement of super jobs and sub-jobs at run-time; super jobs #include their sub-jobs in code

jump table • table allowing to conditionally overwrite table fields in their super table

<Job>_blks.cpp • source code file containing the implementation of a job‘s blocks; separated from the main implementation file for clarity - 
no manual IP‘s here

<Job>_evals.cpp • source code file containing the implementation of a job‘s expression evaluation statements (typ. control available/active); 
separated from the main implementation file for clarity - no manual IP‘s here

key list • database-backed, run-time extensible list of identifiers with localized names and comments

list functionality • helper table(s) or table column(s) allowing to perform conditional e.g. insert/remove/shuffle record operations on a super 
table (query-mode only)

load function • SQL SELECT query with fixed parameters resulting in dedicated prepared statement and C++ method

locale • • HMI language specification

M2M session • M2M client session (currently DDS or OPC UA) by a machine using direct access to job variables and methods

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

main table • relevant table, the entries of which make sense without other tables - and which warrant a dedicated card

method • M2M job method - as opposed to a job command line command

module HMI grouping entity for cards

node • successfully connected operation engine

OPC UA • M2M OPC Unified Architecture, M2M communication protocol for industrial automation; optional engine thread powered by 
Matrikon® OPC UA FLEX SDK

operation • • atomic remote procedure which is executed in the operation engine upon invocation from the engine

operation engine • satellite executable responsible for running operations at the request of the engine

operation engine client • thread to transfer operation invocation/return dispatches to/from connected nodes; implemented with libcurl

operation engine server • this thread waits for connections by operation engines; implemented with libmicrohttpd

operation pack • • • grouping entity for operations of related functionality; in a project, operation engine components can be defined comprising 
a subset of operation packs

operation processor • • thread waiting for invocation dispatches for remote procedures to be performed using the operation „run“ methods. The 
number of operation processors is set in the preferences file to match the host machine‘s capabilities

panel • HMI sub-elements to cards for view and control functionality

presetting • variables of basic data typrs which can be set/reset and attached to jobs. They can be queried up the job structure, allowing 
to set a context for entire branches of the job tree

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

query • • sourced from possibly multiple tables, a query represents a meaningful view to database data; composed within the database 
by means of INSERT INTO / SELECT SQL queries where possible

query modifier • • conditional filter for query

ref... • • • reference to a table record, e.g. refXyzaMUser is the variable used to refer to the table TblXyzaMUser

release • results in a makefile/initialization file set for a compnent, specific to a machine

result • C++ data structure intended for copy-free sharing of job results. The included result items can be locked by other jobs while 
they are processing their data

run-time job/block/dispatch • ingredients to an accessor app‘s DOM

sensitivity • feature attached to a job or a stage within, specifying to which events it reacts, e.g. to calls with fine-grained masking 
options

sequence • grouping entity for accessor app states

squawk • • localized message visible to a HMI user hinting to a job‘s state, or to an operation‘s activity; typically parametrized, e.g. 
with a stub

sref... • • • identifier (string reference) to a key list key or to a table record, e.g. TblXyzaMFile.srefKMimetype is the variable used to 
refer to the key list KlstXyzaKMFileMimetype

stage • state within a job‘s state machine - as opposed to a accessor app state

state • state within the state machine of an accessor app - as opposed to a job stage

stub • human-readable representaion of a table record. Can include stubs of referred tables, optionally localized

stub manager • data structure which serves as a cache for stubs in order to avoid excessive database requests. Managed by the engine‘s 
exchange object, including the protrusion of updates

subset • subset of a table for records fulfilling a simple SQL WHERE condition

<Dbs>/<Tbl>_vecs.cpp • source code file containing the implementation of the database‘s / a table‘s vectors; separated from the main implementa-
tion file for clarity

tag HMI localized control caption; on top of project-specific user-defined tags, WhizniumSBE maintains a list of 100‘s of tags as 
simple as „yes“/“no“ to generate the basic HMI fabric

title • HMI human-readable name of a record, typically not indexed - as opposed to sref’s which may serve as a searchable table 
record’s identifier

universal reference • used to establish a polymorphic relation between database tables; identification by helper vector

value list • database-backed, run-time extensible list of localized names

variable • M2M job variable accessible in M2M communication

vector • • •
enumerated non-extensible list of identifiers with localized names and comments; can be standalone, attached to a table or 
to a job. The corresponding (numerical) table columns are typically indexed, allowing for fast WHERE filtering in SELECT 
queries

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

wakeup •
avoids calling sleep() for a wait period which would block the calling job processor thread. Wakeup‘s with zero wait period 
are used to switch threads, e.g. when a long-duration action is triggered by a click in the HMI. Handled by the engine‘s 
exchange object
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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.

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

Shared resources

WhizniumSBE main engine
Wznmd

(user sessions & workflow)

WhizniumSBE
operation engine 1

Wznmopd1

(model analysis & expansion,
code writing)

WhizniumSBE
operation engine 2

Wznmopd2

(user-extensible templated 
capability functionality)

port 13146 port 13150
Wznmd >> command prompt

port 13106
server

WhizniumSBE 
Bootstrap

WhizniumSBE 
IteratorWeb browser

HTTPS communication

MariaDB
database

temporary 
files

managed
file archive 

e.g. code file 
templatesport

3306

static 
web UI 

files

H
IN

T

Launch operation engines second:

$ cd ${WHIZROOT}/bin/wznmopd1
$ ./Wznmopd1

$ cd ${WHIZROOT}/bin/wznmopd2
$ ./Wznmopd2

H
IN

T Launch main engine first:

$ cd ${WHIZROOT}/bin/wznmd
$ ./Wznmd

H
IN

T Validate WhizniumSBE is up 
and running by navigating 
to https://127.0.0.1:13106 in 
a web browser.

developer workstation

${WHIZDEVROOT}: Development root
init: initialization scripts (machine specific)

projects: model files and other documentation by project

rep: repositories - Git / local history by project

setup: setup scripts, also for new embedded target SDK’s

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

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

${WHIZROOT}: Deployment root

bin: binaries and preferences by project (combined / operation) engine component

acv: managed file archive by project

mon: text-based engine monitoring files by project

tmp: temporary files by project

web: static web UI files by project

workgroup server

embedded target 1

${WHIZDEVROOT}
${HOME}/whiznium_dev

${WHIZSDKROOT}
${HOME}/whiznium_sdk

${WHIZROOT}
${HOME}/whiznium

${WHIZSDKROOT} & ${WHIZROOT} embedded target 1
${HOME}/boards/mytarget1/sdk/home/root/whiznium_sdk
${HOME}/boards/mytarget1/sdk/home/root/whiznium
                                          /…
                                          /web

Deployment root
/home/root/whiznium
    /…
    /web

Workgroup development root
${HOME}/whiznium

tools: Java-based WhizniumDBE / SBE Bootstrap & Iterator

runs: IDE e.g. VSCode, compiler / linker e.g. gcc, Java-based tools, (remote) debugger
also runs: locally deployable WhizniumSBE projects

runs: WhizniumDBE / SBE (scenario 1)

runs: WhizniumSBE projects, remote debugging server

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

copy

(optional) NFS mount

(optional) NFS mount

The Whiznium Folder Structure
Installation scenarios for Whiznium as a developer tool are diverse: from solo 
developers to large corporate developer teams, from workstation-only to 
embedded target deployment - Whiznium offers full flexibility to match any 
requirement, as exemplified below.

H
IN

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

WhizniumSBE At Runtime
WhizniumSBE exhibits multi-threaded runtime behavior with functionality 
distributed among three executables.
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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 cust --- INSERT

  // IP cust --- IBEGIN
  static constexpr double pi = 3.141592653589793238462643383279;
  double radToDeg(double _rad);
  // IP cust --- IEND

b. single-line INSERT type
  // IP include.cust --- INSERT

  #include <netcdf.h> // IP include.cust --- ILINE

c. multi-line LINE replacement
  return(““); // IP handleDownload --- LINE

  // IP handleDownload --- RBEGIN
  if (tgzfile.length() > 0) return(xchg->tmppath + “/“ + tgzfile);
  return(““);
  // IP handleDownload --- REND

d. single-line BEGIN/END replacement
  // IP refreshLfi --- BEGIN
  statshrlfi.DldActive = evalLfiDldActive(dbswznm);
  continflfi.Dld = “log.txt“;
  // IP refreshLfi --- END

  statshrlfi.DldActive = false; // IP refreshLfi --- RLINE

e. leave header unaltered ABOVE
  // BrlyBaseLegloc.h
  // calculate leg location intersections
  // (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 >

H
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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

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


Operation packs [IexWznmOpk]

ImeIMOppack
* ref

* Comment (cmt)
* Shrdat (shd)
* Title (tit)
* sref (srf)
* refWznmMSquawk
* refWznmMVersion 

srefIxVBasetype (typ)
* ixVBasetype

* Comment (cmt)
* Shrdat (shd)
* sref (srf)
* refWznmMSquawk
* refWznmMOppack
* ref

ImeIMOp

* refWznmMOppack

srefRefWznmMLibrary (lib)
* refWznmMLibrary

* ref
ImeIRMLibraryMOppack

srefRefWznmMStub (stb)
* refWznmMStub

* refWznmMSquawk
* ref
ImeIRMSquawkMStub2

* Title (tit)

srefX1RefWznmMLocale (loc)
* x1RefWznmMLocale

* refWznmMSquawk
* ref

ImeIJMSquawkTitle2

* Comment (cmt)
* sref (srf)
* wriIxWznmWScope
* reaIxWznmWScope
* refUref
* refIxVTbl
* refWznmMVersion 
* ixVBasetype
* ref

ImeIMBlock1

ImeIAMOpRetval
* ref

* Comment (cmt)

srefRefWznmMVector (vec)
* refWznmMVector

srefIxWznmVVartype (vty)
* ixWznmVVartype

* sref (srf)
* opxNum
* opxRefWznmMOp

irefRefWznmCAMOpRetval (clu)
*refWznmCAMOpRetval

srefRefWznmMStub (stb)
* refWznmMStub

* refWznmMSquawk
* ref
ImeIRMSquawkMStub1

* Title (tit)

srefX1RefWznmMLocale (loc)
* x1RefWznmMLocale

* refWznmMSquawk
* ref

ImeIJMSquawkTitle1

iref (irf)
* ref

ImeICAMOpRetval

iref (irf)
* ref

ImeICAMOpInvarg

iref (irf)
* ref

ImeICAMBlockItem1

* Comment (cmt)
* sref (srf)
* wriIxWznmWScope
* reaIxWznmWScope
* refUref
* refIxVTbl
* refWznmMVersion 
* ixVBasetype
* ref

ImeIMBlock2

iref (irf)
* ref

ImeICAMBlockItem2

ImeIAMOpInvarg
* ref

* Comment (cmt)

srefRefWznmMVectoritem (vit)
* refWznmMVectoritem

* Defval (dfv)

srefRefWznmMVector (vec)
* refWznmMVector

srefIxWznmVVartype (vty)
* ixWznmVVartype

* sref (srf)
* opxNum
* opxRefWznmMOp

irefRefWznmCAMOpInvarg (clu)
*refWznmCAMOpInvarg

* Comment (cmt)

ImeIAMBlockItem1
* ref

* refWznmMFeed

srefRefWznmMVector (vec)
* refWznmMVector

* blkNum
* ixVBasetype

* refWznmMTable

* refJ
* Defval (dfv)
srefRefWznmMVectoritem (vit)
* refWznmMVectoritem

irefRefWznmCAMBlockItem (clu)
* refWznmCAMBlockItem

srefIxWznmVVartype (vty)
* ixWznmVVartype
* refWznmMControl

* blkRefWznmMBlock

* refWznmMBlock

* sref (srf)

* refWznmMOppack

srefRefWznmMComponent (cmp)
* refWznmMComponent

* ref
ImeIRMComponentMOppack

* ref
ImeIMSquawk1

* Example (exa)

* refIxVTbl

* refJTitle
* Title (tit)

* refUref

ImeIAMOppackInvarg
* ref

* Comment (cmt)

srefRefWznmMVectoritem (vit)
* refWznmMVectoritem

* Defval (dfv)

srefRefWznmMVector (vec)
* refWznmMVector

srefIxWznmVVartype (vty)
* ixWznmVVartype

* sref (srf)
* opkNum
* opkRefWznmMOppack

irefRefWznmCAMOppackInvarg (clu)
*refWznmCAMOppackInvarg

ImeIAMOppackRetval
* ref

* Comment (cmt)

srefRefWznmMVector (vec)
* refWznmMVector

srefIxWznmVVartype (vty)
* ixWznmVVartype

* sref (srf)
* opkNum
* opkRefWznmMOppack

irefRefWznmCAMOppackRetval (clu)
*refWznmCAMOppackRetval

iref (irf)
* ref

ImeICAMOppackInvarg

iref (irf)
* ref

ImeICAMOppackRetval

* ref
ImeIMSquawk2

* Example (exa)

* refIxVTbl

* refJTitle
* Title (tit)

* refUref

ImeIAMBlockItem2

* Comment (cmt)

* ref

* refWznmMFeed

srefRefWznmMVector (vec)
* refWznmMVector

* blkNum
* ixVBasetype

* refWznmMTable

* refJ
* Defval (dfv)
srefRefWznmMVectoritem (vit)
* refWznmMVectoritem

irefRefWznmCAMBlockItem (clu)
* refWznmCAMBlockItem

srefIxWznmVVartype (vty)
* ixWznmVVartype
* refWznmMControl

* blkRefWznmMBlock

* refWznmMBlock

* sref (srf)

srefRefWznmMVectoritem (vit)
* refWznmMVectoritem

* Defval (dfv)
* x1RefWznmMRelease
* refWznmAMBlockItem
* ref
ImpitemIJAMBlockItem1

srefRefWznmMVectoritem (vit)
* refWznmMVectoritem

* Defval (dfv)
* x1RefWznmMRelease
* refWznmAMBlockItem
* ref
ImpitemIJAMBlockItem2

Global Features [IexWznmGbl]

* refWznmMVectoritem
* Defval (dfv)

srefX1RefWznmMRelease (rls)
* x1RefWznmMRelease

* refWznmAMBlockItem
* ref

ImeIJAMBlockItem

ImeIMBlock

* Comment (cmt)
* sref (srf)

srefsWriIxWznmWScope (wsc)
* wriIxWznmWScope

srefsReaIxWznmWScope (rsc)
* reaIxWznmWScope

* refUref
* refIxVTbl
* refWznmMVersion 
* ixVBasetype
* ref

* srefsKOption (opt)
* osrefWznmKTaggrp (tgr)
* sref (srf)
* refWznmMPreset
* hkUref
* hkIxVTbl
* refWznmMVersion

srefIxVBasetype (typ)
* ixVBasetype

* ref
ImeIMVector

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

* Implied (imp)
* Avail (avl)
* sref (srf)
* vecNum
* vecRefWznmMVector
* ref

ImeIMVectoritem

* Comment (cmt)
* Title (tit)

srefX1RefWznmMLocale (loc)
* x1RefWznmMLocale

* refWznmMVectoritem
* ref

ImeIJMVectoritem

* Title (tit)

srefX2RefWznmMLocale (loc)
* x2RefWznmMLocale

srefX1IxVType (typ)
* x1IxVType

* refWznmMVector
* ref

ImeIAMVectorTitle

iref (irf)
* ref

ImeICAMBlockItem

* refJTitle
* Title (tit)

* sref (srf)
* verNum
* verRefWznmMVersion
* ref

ImeIMError

* Title (tit)

srefX1RefWznmMLocale (loc)
* x1RefWznmMLocale

* refWznmMError
* ref

ImeIJMErrorTitle

* Title (tit)
* ixWArtefact
* sref (srf)

srefTplRefWznmMCapability (tpl)
* tplRefWznmMCapability

* refWznmMVersion
* ref

ImeIMCapability

* Val (val)
* x1SrefKKey (key)
* cpbNum
* cpbRefWznmMCapability
* ref
ImeIAMCapabilityPar

ImeIAMBlockItem

* Comment (cmt)

* ref

* refJ
* Defval (dfv)
* refWznmMVectoritem

* refWznmMBlock
* refWznmMTable
* refWznmMFeed
* refWznmMVector
* refWznmMControl

srefIxWznmVVartype (vty)
* ixWznmVVartype

* sref (srf)

srefIxVBasetype (typ)
* ixVBasetype

* blkNum
* blkRefWznmMBlock

irefRefWznmCAMBlockItem (clu)
* refWznmCAMBlockItem

The WhizniumSBE Source Code Tree Iteration Import / Generate Sequence

When requesting a source code tree iteration, either manually or automated via WhizniumSBE Iterator, a pre-
defined sequence of tasks is to be performed. This is reflected in the menu of WhizniumSBE‘s Version card, 
shown above. Model file uploads / imports (each displayed in one box here) alternate with WhizniumSBE gene-
rating additional model data. Only after the model is finalized, a project‘s source code tree can be re-written.

Basic UI Structure [IexWznmBui]

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

* sref (srf)
* verNum
* verRefWznmMVersion
* ref

ImeIMModule
* Comment (cmt)
* Title (tit)

srefX1RefWznmMLocale (loc)
* x1RefWznmMLocale

* refWznmMModule
* ref

ImeIJMModule

* Active (act)
* Avail (avl)

* refJTitle
* Title (tit)

* mdlNum

* ref
* mdlRefWznmMModule

* sref (srf)

ImeIMCard

srefRefUref (reu)
* refUref

srefRefIxVTbl (ret)
* refIxVTbl

* refWznmMJob

ImeIMPreset [retrupd]

* refJTitle
* Title

srefIxWznmWArgtype (aty)
* ixWznmWArgtype

* sref (srf)

srefIxVScope (sco)
* ixVScope

srefRefUref (reu)
* refUref

srefRefIxVTbl (ret)
* refIxVTbl

* refWznmMVersion
* ref

srefIxWznmVIop (iop)
+ ixWznmVIop

* Title (tit)

* srefX1RefWznmMLocale (loc)
* x1RefWznmMLocale

* refWznmMCard
* ref

ImeIJMCardTitle

Database Structure [IexWznmDbs]

* srefsKOption (opt)
* osrefWznmKTaggrp (tgr)

* refJTitle
* Title

* sref (srf)
* refWznmMPreset
* hkUref
* hkIxVTbl
* refWznmMVersion

srefIxVBasetype (typ)
* ixVBasetype

* ref
ImeIMVector1

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

* Implied (imp)
* Avail (avl)
* sref (srf)
* vecNum
* vecRefWznmMVector
* ref

ImeIMVectoritem1

* Comment (cmt)
* Title (tit)

srefX1RefWznmMLocale (loc)
* x1RefWznmMLocale

* refWznmMVectoritem
* ref

ImeIJMVectoritem1

* srefsKOption (opt)
* Prefix (pfx)

srefRefWznmMTable (tbl)
* refWznmMTable

srefTosRefWznmMSubset (tos)
* tosRefWznmMSubset

srefToRefWznmMTable (tot)
* toRefWznmMTable

srefFrsRefWznmMSubset (frs)
* frsRefWznmMSubset

srefFrRefWznmMTable (frt)
* frRefWznmMTable

srefSupIxVSubrole (srl)
* supIxVSubrole

irefSupRefWznmMRelation (sup)
* supRefWznmMRelation

* refWznmMVersion

irefRefWznmCRelation (crl)
* refWznmCRelation

srefIxVBasetype (typ)
* ixVBasetype

iref (irf)
* ref

ImeIMRelation

iref (irf)
* ref

ImeitemlCRelation

* Example (exa)
* Localized (lcl)

ImeIMStub
* ref

srefRefWznmMTablecol (tco)
* refWznmMTablecol

* Hierarch (hrc)
* sref (srf)

srefRefWznmMSubset (sbs)
* refWznmMSubset

srefRefWznmMTable (tbl)
* refWznmMTable

srefIxVBasetype (typ)
* ixVBasetype

srefSubRefWznmMStub (sub)
* subRefWznmMStub

srefSupRefWznmMStub (sup)
* supRefWznmMStub

* ref
ImeIRMStubMStub

* Title (tit)

srefIxWznmVGender (gnd)
* ixWznmVGender

srefX2RefWznmMLocale (loc)
* x2RefWznmMLocale

srefX1IxVType (typ)
* x1IxVType

* refWznmMTable
* ref

ImeIAMTableTitle

* ref

srefX2RefWznmMLocale (loc)
* x2RefWznmMLocale

srefX1IxVType (typ)
* x1IxVType

* refWznmMTablecol

* Title (tit)

ImeIAMTablecolTitle

* Comment (cmt)
* Title (tit)

srefX1RefWznmMLocale (loc)
* x1RefWznmMLocale

* refWznmMVectoritem
* ref

ImeIJMVectoritem2

* Title (tit)

srefX2RefWznmMLocale (loc)
* x2RefWznmMLocale

srefX1IxVType (typ)
* x1IxVType

* refWznmMRelation
* ref

ImeIAMRelationTitle

* Title (tit)

srefX2RefWznmMLocale (loc)
* x2RefWznmMLocale

srefX1IxVType (typ)
* x1IxVType

* refWznmMVector
* ref

ImeIAMVectorTitle1

* Title (tit)

srefX2RefWznmMLocale (loc)
* x2RefWznmMLocale

srefX1IxVType (typ)
* x1IxVType

* refWznmMVector
* ref

ImeIAMVectorTitle2

* Title (tit)

srefIxWznmVGender (gnd)
* ixWznmVGender

srefX2RefWznmMLocale (loc)
* x2RefWznmMLocale

srefX1IxVType (typ)
* x1IxVType

* refWznmMSubset
* ref

ImeIAMSubsetTitle

* refWznmMVector

srefRefWznmMSubset (sbs)
* refWznmMSubset

srefRefWznmMTable (tbl)
* refWznmMTable

* ref
ImeIRMTableMVector1

* refWznmMVector

srefRefWznmMSubset (sbs)
* refWznmMSubset

srefRefWznmMTable (tbl)
* refWznmMTable

* ref
ImeIRMTableMVector2

* Comment (cmt)
* unqSrefsWznmMTablecol (unq)
* Short (sho)
* sref (srf)
* refWznmMCard
* refWznmMPreset

irefRefUref (reu)
* refUref

srefRefIxVTbl (ret)
* refIxVTbl

* refWznmMVersion

srefIxVBasetype (typ)
* ixVBasetype

* ref
ImeIMTable

* Comment (cmt)
* sref (srf)
* refWznmMCall

srefRefWznmMTablecol (tco)
* refWznmMTablecol

* refWznmMTable

srefIxVBasetype (typ)
* ixVBasetype

* ref
ImeIMCheck

* Eponymous (epo)
* Principal (pnc)
* srefsKOption (opt)

srefIxVAxisfct (axf)
* ixVAxisfct

srefIxVSubtype (sty)
* ixVSubtype

* Short (sho)
* sref (srf)

srefFctUref (fcu)
* fctUref

srefFctIxVTbl (fct)
* fctIxVTbl

irefRefWznmMRelation (rel)
* refWznmMRelation

srefRefWznmMSubset (sbs)
* refWznmMSubset

* tblNum
* tblRefWznmMTable

srefIxVBasetype (typ)
* ixVBasetype

* ref
ImeIMTablecol

* Comment (cmt)
* Cond (cnd)
* Short (sho)
* sref (srf)
* refWznmMCard
* refWznmMPreset
* refWznmMTable
* ref

ImeIMSubset

srefIxVReltype (rty)
* ixVReltype

srefBsbRefWznmMSubset (bsb)
* bsbRefWznmMSubset

* asbRefWznmMSubset

ImeIRMSubsetMSubset
* ref

* srefIxVLimtype (lit)
* ixVLimtype

* ordSrefsWznmMTablecol (ord)
* lbySrefsWznmMTablecol (lby)
* ldSrefWznmMTablecol (ldx)
* Fctname (fna)

srefIxVLoadtype (lot)
* ixVLoadtype

* refWznmMTable
* ref

ImeIAMTableLoadfct

* srefsKOption (opt)
* osrefWznmKTaggrp (tgr)

* refJTitle
* Title

* sref (srf)
* refWznmMPreset
* hkUref
* hkIxVTbl
* refWznmMVersion

srefIxVBasetype (typ)
* ixVBasetype

* ref
ImeIMVector2

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

* Implied (imp)
* Avail (avl)
* sref (srf)
* vecNum
* vecRefWznmMVector
* ref

ImeIMVectoritem2

Deployment Info [IexWznmDpl]

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

hsrefRefWznmMMachine (mch)
* refWznmMMachine

* refWznmMComponent
* ref

ImeIMRelease

* Comment (cmt)
* Title (tit)
* sref (srf)

ImeIMComponent
* ref
srefIxVBasetype (typ)
* ixVBasetype
* refWznmMVersion

srefRefWznmMLibrary (lib)
* refWznmMLibrary

* refWznmMComponent
* ref
ImeIRMComponentMLibrary

Custom Jobs [IexWznmJob]

* Comment (cmt)
* Shrdat (shd)
* Clisrv (cls)
* Global
* sref (srf)
* refUref
* refIxVTbl
* refWznmMVersion 
* ixVBasetype
* ref

ImeIMJob ImeIMBlock

* refUref
* refIxVTbl

srefsWriIxWznmWScope (wsc)
* wriIxWznmWScope

* Comment (cmt)

* refWznmMVersion

* ref

* sref (srf)

* ixVBasetype

srefsReaIxWznmWScope (rsc)
* reaIxWznmWScope

ImeIAMBlockItem

* Comment (cmt)

* blkNum
srefIxVBasetype (typ)
* ixVBasetype

* ref

* refWznmMBlock

srefIxWznmVVartype (vty)
* ixWznmVVartype

* refJ
* Defval (dfv)
srefRefWznmMVectoritem (vit)
* refWznmMVectoritem

* blkRefWznmMBlock

* refWznmMTable

irefRefWznmCAMBlockItem (clu)
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* ref

ImeIJMVersionState

Import/Export Structure [IexWznmIex]

* Comment (cmt)
* Minversion (mvr)

* refJTitle
* Title (tit)

* Short (sho)
* sref (srf)
* refWznmMJob
* refWznmMVersion
* ref

ImeIMImpexpcplx

* Comment (cmt)

srefsIxWIop (iop)
* ixWIop

* rtrSrefsWznmMImpexpcol (rtr)
* sref (srf)

srefRefWznmMTable (tbl)
* refWznmMTable

* supLvl

irefSupRefWznmMImpexp (sup)
* supRefWznmMImpexp

* refWznmMImpexpcplx

iref (irf)
* ref

ImeIMImpexp

srefRefWznmMVectoritem (vit)
* refWznmMVectoritem

* refJStub
srefRefWznmMStub (stb)
* refWznmMStub

* ref

srefIxVConvtype (cty)
* ixVConvtype

ImeIMImpexpcol

srefRefWznmMPreset (pst)
* refWznmMPreset

srefRefWznmMTablecol (tco)
* refWznmMTablecol

srefsIxWOccurrence (occ)
* ixWOccurrence
* imeRefWznmMImpexp

* Defval (dfv)

irefRefWznmMImpexp (ime)
* refWznmMImpexp

* sref (srf)

* imeNum

srefIxVBasetype (typ)
* ixVBasetype

* Short (sho)

srefRefWznmMStub (stb)
* refWznmMStub

srefX1RefWznmMVectoritem (vit)
* x1RefWznmMVectoritem

* refWznmMImpexpcol
* ref

ImeIJMImpexpcolStub

* Title (tit)

* srefX1RefWznmMLocale (loc)
* x1RefWznmMLocale

* refWznmMImpexpcplx
* ref

ImeIJMImpexpcplxTitle

WhizniumSBE Initialization [IexWznmIni]

* Comment (cmt)

hsrefSupRefWznmMMachine (sup)
* supRefWznmMMachine

* ref

* srefKPkgmgr (pkm)

* sref (srf)

ImeIMMachine

srefCchRefWznmMMachine (cch)
* cchRefWznmMMachine

* Comment (cmt)
* depSrefsWznmMLibrary (dep)
* srefKLictype (lty)
* Version (ver)
* Title (tit)
* sref (srf)
* ref

ImeIMLibrary

* Val (val)

ImeIAMLibraryMakefile

* x2SrefKTag (tag)

hsrefX1RefWznmMMachine (mch)
* x1RefWznmMMachine

* refWznmMLibrary
* ref

* Val (val)
* Par (par)
* x2IxWznmVLocale
* x1RefWznmMUser

srefIxWznmVControl (ctl)
* ixWznmVControl

* ref
ImeIAVControlPar

* Val (val)

srefX1IxWznmVLocale (lcl)
* x1IxWznmVLocale

* vlsNum

srefVlsxWznmVValuelist (vls)
* vlsIxWznmVValuelist

* ref
ImeIAVValuelistVal

* klsNum

* x1Uref

* ref

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

ImeIAVKeylistKey1

* Fixed

* Avail (avl)
* Implied (imp)

* sref (srf)

* x1IxWznmVMaintable

srefKlsIxWznmVKeylist (kls)
* klsIxWznmVKeylist

* Comment (cmt)
* Title (tit)

srefX1IxWznmVLocale (lcl)
* x1IxWznmVLocale

* refWznmAVKeylistKey
* ref

ImeIJAVKeylistKey1

* refIxVTbl

* Archivename

* ref

* srefKMimetype (mim)

* Comment (cmt)

* own

ImeIMFile

* refUref

* Archived
* osrefKContent (cnt)

* refWznmCFile

* Size

* grp

* Filename (fnm)

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

srefIxWznmVUserlevel (ulv)
* ixWznmVUserlevel

srefIxWznmVLocale (lcl)
* ixWznmVLocale

* refJState
srefIxVState (ste)
* ixVState

* sref (srf)
* refWznmMPerson
* refWznmMUsergroup
* refRUsergroup
* own
* grp
* ref

ImeIMUser

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

ImeIMUsergroup

srefIxVState (sta)
* ixVState

* x1Start
* refWznmMUser 
* 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
* refWznmMPerson
* ref
ImeIJMPersonLastname

ImeIMLocale

* refJTitle
* Title (tit)

* sref (srf)
* ref

* Title (tit)

srefX1RefWznmMLocale (lo2)
* x1RefWznmMLocale

* refWznmMLocale
* ref

ImeIJMLocaleTitle

ImeIMTag1

* refJTitle
* Title (tit)

* osrefWznmKTaggrp (grp)
* sref (srf)
* refWznmMCapability
* ref

* Title (tit)

srefX1RefWznmMLocale (loc)
* x1RefWznmMLocale

* refWznmMTag
* ref

ImeIJMTagTitle1

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

ImeIAMMachinePar

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

hsrefX1RefWznmMMachine (mch)
* x1RefWznmMMachine
* Pkglist (pkl)

* ref
ImeIAMLibraryPkglist

* refWznmMLibrary

srefsIxWznmWAccess (acc)
* ixWznmWAaccess

* x2FeaSrefUix (fea)

srefX1IxWznmVFeatgroup (feg)
* x1IxWznmVFeatgroup

* refWznmMUsergroup
* ref

ImeIAMUsergroupAccess

srefsIxWznmWAccess (acc)
* ixWznmWAaccess

* x2FeaSrefUix (fea)

srefX1IxWznmVFeatgroup (feg)
* x1IxWznmVFeatgroup

* refWznmMUser
* ref

ImeIAMUserAccess

* Title (tit)

srefsIxWArtefact (atf)
* ixWArtefact

* sref (srf)
* tplRefWznmMCapability
* refWznmMVersion
* ref

ImeIMCapability

* srefKKey (key)
* unvUref

srefUnvIxWznmVMaintable (mtb)
* unvIxWznmVMaintable

* refWznmMCapability
* ref

ImeIRMCapabilityUniversal

* Val (val)
* x1SrefKKey (key)
* cpbNum
* cpbRefWznmMCapability
* ref

ImeIAMCapabilityPar

* klsNum

* x1Uref

* ref

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

ImeIAVKeylistKey2

* Fixed

* Avail
* Implied

* sref (srf)

* x1IxWznmVMaintable

srefKlsIxWznmVKeylist 
(kls)
* klsIxWznmVKeylist

* Comment (cmt)
* Title (tit)
* x1IxWznmVLocale
* refWznmAVKeylistKey
* ref

ImeIJAVKeylistKey2

ImeIMTag2

* refJTitle
* Title (tit)

* osrefWznmKTaggrp
* sref (srf)
* refWznmMCapability
* ref

* Title (tit)

srefX1RefWznmMLocale (loc)
* x1RefWznmMLocale

* refWznmMTag
* ref

ImeIJMTagTitle2

ApiBrly.h
StgBrlyapi, ApiBrly

settings XML data block, identify/
read DpchEngBrlyBrlyd.h

DpchBrlydAck (w), DpchBrlydQuit (w), 
DpchBrlydReg (w), DpchBrlyopdReg (r), 
DpchBrlyopdUnreg (r), DpchAppBrly (r), 

DpchAppBrlyAlert (r), DpchAppBrlyInit (r), 
DpchAppBrlyResume (r), DpchEngBrly (w), 

DpchEngBrlyAck (w), DpchEngBrlyAlert (w), 
DpchEngBrlyConfirm (w), 

DpchEngBrlySuspend (w), StgBrlyAppearance, 
StgBrlyAppsrv, StgBrlyd, StgBrlyDatabase, 
StgBrlyMonitor, StgBrlyPath, <Stg custom>, 

AlrBrly, ReqBrly, ::VecVBasetype, ::VecVState, 
ReqopengconBrly, ::VecVState, DcolBrly, 

JobBrly, CsjobBrly, ShrdatBrly, StmgrBrly, 
WakeupBrly, ExtcallBrly, 
NodeBrly, ::VecVState, 

XchgBrlyd=XchgBrly, ::ShrdatJobprc
engine functionality incl. inter-thread exchange, settings 

XML data blocks, non-job-specific XML data blocks, parent 
classes for job-specific XML data blocks

Brlyd_exe.h
Brlyd

int main(), read/write 
preferences, command line

Brlyopd_exe.h
Brlyopd

int main(), connect to engine, 
read/write preferences

Brlycmbd_exe.h
Brlycmbd

int main(), read/write 
preferences, command line

BrlydOpprc.h
BrlydOpprc, 

BrlydOpprc_arg, 
BrlydOpprc_cuarg

threads to handle op-related 
requests: read DpchRetBrly,

write DpchInvBrly

BrlydOpengconsrv.h
BrlydOpengconsrv

accept connections from op 
engines

BrlyopdEngsrv.h
BrlyopdEngsrv

maintain connection to engine

BrlyopdOpprc.h
BrlyopdOpprc

threads to handle op-related 
requests: read DpchRetBrly,

write DpchInvBrly

BrlycmbdOpprc.h
BrlycmbdOpprc

threads to run operations

WhizniumSBE core library
libsbecore.a/.so
*) part of _my, _pg or _lite sub-libs
x) part of _plus sub-lib
**) part of _mon, _apimon or _dbsmon sub-libs

BeamRelay main engine
Brlyd

BrlydOpengcli.h
BrlydOpengcli, 

BrlydOpengcli_curlarg
maintain connection to op engine

Types.h
Arg, Doublemat, Floatmat, Ftm, 
SbeException, StrMod, Version

common data typs, string manipulation and 
exception

Dbs.h x)
VecDbsVDbstype

database access code globals

LiteDbs.h *)
LiteTable

SQLite access code globals

MyDbs.h *)
MyTable

MySQL access code globals

PgDbs.h *)
PgTable

PostgreSQL access code globals

Stub.h x)
stcchitemref_t, Stcchitem, 

Stcch, Stub, 
Stub::VecVNonetype

stub cache functionality

Engtypes.h x)
clstnref_t, clstnref2_t, Call, Claim, Clstn, 

Clstn::VecVJobmask, Clstn::VecVJactype, 
Clstn::VecVTarget, Csjobinfo, Expr, 
Expr::VecVTokentype, Expr::Token, 
Expr::VecVNodetype, Expr::Node, 

Expr::VecVState, featix_t, Jobinfo, lockref_t, 
Method, VecOpVOpres, Op, presetref_t, Preset, 

Resultitem, Result
engine data types

Txtrd.h x)
Txtrd, Txtrd::VecVLinetype

methods for reading hierarchical text 
input

Mttypes.h x)
Cond, Mt, Mt::VecVVerbose, 

Mutex, Rwmutex, Refseq, Scr
POSIX threading types and data types 

with thread safety

config.h
machine-specific configuration, 
e.g. which DBMS are present

Mon.h **)
xclstnref_t, xpresetref_t, 

Mon
engine monitoring

DbsMon.h **)
DbsMon

engine monitoring to database

ApiMon.h **)
ApiMon

engine monitoring via API

TxtMon.h **)
TxtMon

engine monitoring to text file

DbsWzem.h
DbsWzem

WhizniumSBE Engine Monitor 
database access library

ApiWzem.h
StgWzemapi, ApiWzem

WhizniumSBE Engine Monitor 
API library

DbsBrly.h
DbsBrly, VecBrlyVCard, …, 

VecBrlyWAccess
DBMS connection, vectors (lin/or) with 

database scope

Brly ... .h
BrlyMLocation,  ListBrlyMLocation, 
TblBrlyMLocation, ::VecVBasetype,
::VecWSubset, LiteBrlyMLocation, 

MyBrlyMLocation, PgBrlyMLocation
regular tables, vectors (lin/or) with table scope

BrlyQ ... .h
BrlyQConList, ListBrlyQConList, 

TblBrlyQConList, LiteBrlyQConList, 
MyBrlyQConList, PgBrlyQConList
query tables, record XML data blocks (w)

BeamRelay API library
libapibrly.a/.so

AppBrly_blks.h
ContInfBrlyAlr (r), DpchBrly, DpchAppBrly (w), 

DpchAppBrlyAlert (w), DpchAppBrlyIni (w), 
DpchAppBrlyResume (w), DpchEngBrly (r),  
DpchEngBrlyAck (r), DpchEngBrlyAlert (r), 

DpchEngBrlyConfirm (r),
DpchEngBrlySuspend (r)

non-specific XML data blocks, parent classes for specific 
XML data blocks

BrlyQ ... .h
BrlyQConList, 

ListBrlyQConList
query table record XML data 

blocks (r)

IexBrly ... .h, QryBrly ... .h, 
PnlBrly ... .h, DlgBrly ... .h, 
CrdBrly ... .h, SessBrly.h, 

RootBrly.h
IexBrlyTtb, QryBrlyLocList, 

PnlBrlyLocList, 
DlgBrlyLegNew, CrdBrlyLoc, 

SessBrly, RootBrly
HMI client jobs and their XML data 

blocks
ContIac (r/w), ContInf (r), DpchEngBrly 

(r), DpchAppBrly (w), StatApp (r), 
StatShr (r), StgIac (r/w), Tag (r)

VecBrlyVReqitmode.h
VecBrlyVReqitmode

request iteration mode

VecBrlyVExpstate.h
VecBrlyVExpstate

panel expand state

VecBrlyVDpch.h
VecBrlyVDpch

DpchApp and DpchEng 
dispatches

VecBrlyV ... .h
VecBrlyVSomeaspect

vectors (lin/or) with global scope

BeamRelay database access library
libdbsbrly.a/.so
DbsBrly.h.gch

Brly.h
Acv, Lop, Oolop, Tmp, <IP cust>, Brly 

(<IP gbl>), OpengBrly, StubBrly, 
BrlyException, ContInfBrlyAlert (w), 

DpchBrly, DpchInvBrly (r/w), 
DpchRetBrly (r/w)

global functionality, non-specific XML data 
blocks, parent classes for specific XML data 

blocks

VecBrly ... .h
VecBrlyVCall, …, VecBrlyVTag

vectors (lin/or) with global scope

Xmlio.h
Xmlio, Xmlio::Block, 

Xmlio::Feeditem, Xmlio::Feed
methods for XML tree input/output 

based on libxml2

IexBrly ... .h
IexBrlyFlt, ::VecVIme,

::ImeitemIMFaflight, ::ImeIMFaflight,
::ImeIMFaflight::VecWIel, …

import/export complex data structures along with 
readers/writers

VecBrlyVIop

SqkBrly ... .h
SqlBrlyBase

op-specific squawks

Consolidation into BeamRelay components
libvecbrly.a
main engine: Brlyd.h.gch
combined engine: Brlycmbd.h.gch
operation engine: Brlyopd.h.gch

BeamRelay jobs
libiexbrly.a
libcrdbrlycon.a, …

BeamRelay operations
libbrlybase.a, …

Brlyopd.h
DpchBrlydReg (r), DpchBrlyopdAck (w), 

DpchBrlyopdReg (w), DpchBrlyopdUnreg (w), 
StgBrlyDatabase, StgBrlyMonitor, StgBrlyopd, 

StgBrlyPath, <Stg custom>, 
ReqopBrly, ::VecVBasetype, ::VecVState,  

ShrdatBrly, 
XchgBrlyopd=XchgBrly, ::ShrdatOpprc

op engine functionality incl. inter-thread exchange, settings 
XML data blocks

Brly ... _blks.h
DpchInvBrlyBaseLegleg
DpchInvBrlyBaseLegloc
DpchInvBrlyBaseLocloc

op invocation/return XML data blocks: 
DpchInv (r/w), DpchRet (r/w)

JobBrly ... .h, JobBrlyIex ... .h, QryBrly ... .h, 
PnlBrly ... .h, DlgBrly ... .h, CrdBrly ... .h, 

SessBrly.h, M2msessBrly.h
JobBrlyCalcstuff, ::VecVSge, ..., JobBrlyIexIni, 

QryBrlyLocList, PnlBrlyLocList, 
DlgBrlyLegNew, ::VecVDit, …, CrdBrlyLoc, 

SessBrly, M2msessBrly
jobs, vectors (lin/or) with job scope, job-specific XML data 

blocks: ContIac (r/w), ContInf (w), DpchAppBrly (r), 
DpchEngBrly (w), StatApp (w), StatShr (w), StgIac (r/w), 

Tag(w)

im
po

rt/
ex

po
rt 

job
s

Brlycmbd.h
DpchAppBrly (r), DpchAppBrlyAlert (r), 

DpchAppBrlyInit (r), DpchAppBrlyResume (r), 
DpchEngBrly (w), DpchEngBrlyAck (w), 

DpchEngBrlyAlert (w), DpchEngBrlyConfirm 
(w), DpchEngBrlySuspend (w), 

StgBrlyAppearance, StgBrlyAppsrv, 
StgBrlycmbd, StgBrlyDatabase, StgBrlyMonitor, 

StgBrlyPath, <Stg custom>, AlrBrly, 
ReqBrly, ::VecVBasetype, ::VecVState, 

ReqopengconBrly, ::VecVState, DcolBrly, 
JobBrly, CsjobBrly, ShrdatBrly, StmgrBrly, 

WakeupBrly, 
XchgBrlycmbd=XchgBrly, ::ShrdatJobprc,

::ShrdatOpprc
combined engine functionality incl. inter-thread exchange, 

settings XML data blocks, non-job-specific XML data blocks, 
parent classes for job-specific XML data blocks

Brly ... .h
BrlyBase

operation pack

Brly ... ... .h
BrlyBaseLegleg

operation

BrlydJobprc.h
BrlydJobprc

threads to handle job-related 
requests

RootBrly.h
RootBrly

job representing root of job tree

BrlydAppsrv.h
BrlydAppsrv

provide static web UI content, 
read DpchAppBrly,
write DpchEngBrly

BrlycmbdJobprc.h
BrlycmbdJobprc

threads to handle job-related 
requests

BrlycmbdAppsrv.h
BrlycmbdAppsrv

provide static web UI content, 
read DpchAppBrly,
write DpchEngBrly

BeamRelay combined engine
Brlycmbd

BeamRelay operation engine
Brlyopd

BeamRelay Accessor App
Brac

VecBracVEvent.h
VecBracVEvent

events

VecBracVState.h
VecBracVState

states

AppBrac.h
DOMBrac, 

AppBrac, ::VecVVerbose, 
AppBrac_curlarg

event-driven state machine, maintain 
connection to (combined) engine

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

Legend

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

DDS Publisher extras

StgBrlyDdspub
Brly{cmb}d.h

Brly{cmb}dDdspub.h
Brly{cmb}dDdspub,

::Repliers, ::DataWriters
thread to publish shared data via DDS

Brly{cmb}d_exe.h

RTI® Connext™ DDS software 
generated code

DdsBrly.hpp

DdsBrlyPlugin.hpp
RTI® Connext™ DDS software 

generated code

OPC UA Server extras

StgBrlyUasrv
Brly{cmb}d.h

Brly{cmb}dUasrv.h
Brly{cmb}dUasrv, ::VecVVartype, ::Session,

::UserPermissonsProvider,
::ServerStateListener, ::MethodHandler,

::ValueAttributeReaderWriter
thread to provide shared data via OPC UA

Brly{cmb}d_exe.h

Source Code Tree Structure: BeamRelay Use Case

The WhizniumSBE 
Initialization Proce-
dure

Starting from a 
void  WhizniumS-
BE master database, 
tool initialization is 
performed in two 
steps, both covered 
by WhizniumSBE 
Bootstrap. First, the 
initialization mo-
del file and code 
file templates are 
uploaded. Second, 
the local repository 
folder is scanned for 
projects which sub-
sequently are added 
to the database.

H
IN

T

To launch WhizniumSBE Iterator, type the following
commands:

$ cd ${WHIZDEVROOT}/tools/wzit
$ java -jar Wzit.jar

H
IN

T

To launch WhizniumSBE Bootstrap, type the following
commands:

$ cd ${WHIZDEVROOT}/tools/wzbp
$ java -jar Wzbp.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/sbemdl.md

RE
SO

U
RC

E

<<<

BeamRelay is an air traffic 
simulation project. It was 
selected as use case because 
of its high WhizniumSBE 
feature coverage. DDS and 
OPC UA functionality were 
added for this illustration 
only. Source code here:
https://github.com/mpsitech/
Brly-BeamRelay

Modeling Accessor App Behavior

Accessor apps rely on a finalized WhizniumSBE 
version model. A single app feature model file 
contains the specifics.

H
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Bootstrapping WhizniumSBE requires
resetting its master database first. To
achieve this, type the following com-
mand:

Wznmd >> clearAll
 temporary account created for user
 ‘temp‘, expires 1-1-2021 14:50:54;
 use password ‘asdf1234‘ to log in 

H
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T

In the Whiznium download package, a 
pre-configured initialization model file 
can be found at

${WHIZDEVROOT}/projects/wznm/_ini/
IexWznmIni.xlsx

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

H
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T

A new project can 
be started either by 
duplicating an existing 
project‘s model files, or 
by using:

• the Project > New... 
dialog
• the Version > Write 
initial model file set ... 
dialog

The initial model files 
are  delivered as tab-se-
parated text and XML, 
and a repository can be 
set up under
${WHIZDEVROOT}/rep, 
with the model files 
placed in the _mdl sub-
folder.

H
IN

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

H
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T

Outsourcing special compu-
te operations into opera-
tion packs, and subsequently 
dedicated operation engine 
executables, allows to leverage 
the power of modern hetero-
geneous computing architec-
tures in which not all cores are 
created equal.

H
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For source code tree iteration, WhizniumSBE requires 
a minimum set of IexWznmDpl/Gbl/Dbs/Bui/Iex model 
files, either as tab-separated text or XML. The former 
option is more compact and also lends itself to conve-
nient editing in e.g. Microsoft Excel or LibreOffice Calc.

The default location for a project‘s model files is:
${WHIZDEVROOT}/projects/<project acronym>

H
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How to read the model file diagrams:

* Title (tit)

srefIxWznmVGender (gnd)
* ixWznmVGender

srefX2RefWznmMLocale (loc)
* x2RefWznmMLocale

srefX1IxVType (typ)
* x1IxVType

* refWznmMTable
* ref

ImeIAMTableTitle

* Comment (cmt)
* unqSrefsWznmMTablecol (unq)
* Short (sho)
* sref (srf)
* refWznmMCard
* refWznmMPreset

irefRefUref (reu)
* refUref

srefRefIxVTbl (ret)
* refIxVTbl

* refWznmMVersion

srefIxVBasetype (typ)
* ixVBasetype

* ref
ImeIMTable

ImeIMTable.srefIxVBasetype srefRefIxVTbl irefRefUref sref Short unqSrefsWznmMTablecol Comment
main void 0 TblBrlyMLocation loc

ImeIAMTableTitle.srefX1IxVType srefX2RefWznmMLocale srefIxWznmVGender Title
sngfull enus n location
sngfull dech m Ort
plfull enus n locations
plfull dech m Orte

indent by one

https://github.com/mpsitech/The-Whiznium-Documentation/blob/main/sbemdl.md
https://github.com/mpsitech/The-Whiznium-Documentation/blob/main/sbemdl.md
https://github.com/mpsitech/The-Whiznium-Documentation/blob/main/sbemdl.md
https://github.com/mpsitech/Brly-BeamRelay
https://github.com/mpsitech/Brly-BeamRelay

