T/HIS Manual
from Oasys Ltd

Version 21.0




T/HIS

For help and support from Oasys Ltd please contact:

UK
Tel: +44 121 213 3399

Email: dyna.support@arup.com
China

Tel: +86 21 3118 8875

Email: china.support@arup.com
India

Tel: +91 40 69019723 / 98

Email: india.support@arup.com
USA West

Tel: +1 415 940 0959
Email: us.support@arup.com

Web: www.arup.com/dyna

or contact your local Oasys Ltd distributor.

2/1031

LAST UPDATED 02 MAY 2024



T/HIS

THIS 21.0

Table of Contents

T I 1T 15
R o =TT 11 16
2.1. Text Conventions Used in this ManuUal..........cccccrriininirennereeeeeee et 16
3. Themes for the Graphical User Interface............iiinieiiiiieiinneiinnneiicneencseesesanesssanes 18
3.1, SettiNG the ThEMIE. ..ottt b e sttt b e s s be st ene 19
S 15 T ¥ T o e T o TR 21
4.7, PrOZrram LiMiTS. e oottt sttt sttt st ettt s b et e st e s bt e e e s b e sbe e e e s beeseesesresnsenbesneenean 22
4.2, RUNNING T/HIS .. ettt sttt sttt st sbe et et s et e s b e st e s b e sbe et e sbesatenbesbeennessesneensens 23
4.3, ComMMANG LINE OPLIONS..cutiiiriirieieiteerertisiertetetee sttt sttt et et s sbe b st et essesessesbesbesbessessenesnessessessens 27
5. USING SCrE@N IMENUS.......cueuiiiieniiinnntienntiissneiesssssessnsssssansssssassssssassssssnsssssassssssnsssssansssssasssossasass 33
5.1. BaSiC SCreen MeENU LAYOUL......coeviieriirieiinienieniesieetesiestestesiessesbe st ssessesasessessesssessesseensessesssensessessns 34
5.2. Mouse and Keyboard Usage for Screen Menu INterface.......ccvcvvivinenenierenienienieneneensennsresienens 36
5.3. Dialogue Input in the Screen Menu INtEITACE......cviviveircenrirereeee s aenens 38
5.4. Window Management in the SCreen INTerfacte ... iinineneeeneseseseesseeeesesessessessesseseenes 39
5.5. Common Borders for graphics WINAOWS..........cccivieriiieenienisiiereesesesesiessessesneessessessessessesaesens 40
5.6. Dynamic Viewing (Using the Mouse t0 Change VIEWS)......ccceveruereerirerenenienieeeeneseeseeseeseeeeenaens 45
5.7. "TOOI Bar" OPLIONS. ..cceeuieuiriirterieteeeitete sttt ettt sttt et et sb s bt e e et et e bt sbe s b et et et eneebesbesbe st eneenteneas 47
5.8, COlOUIS ettt b e bkttt h e bbb b et et e h e bt bbb et et en e heebenbe b et et et enen 48
6. Graphs anNd PAges..........ueiiiiiiiiiiiiiiiiieiitininetisnt e sastsesaeses st sessasssssasesessssssessasssssasssessasssssanes 52
6.7, CrEatiNG GraPhS. . ittt ettt st b ettt e bt s b s b s bt e b et e st sbe st e s be b et eneenesnes 53
5.2, PAZE SIZO..ieiiieieeeteeee ettt ettt b et b e a et s b et e b e s bt et e she et e besheenbesreeaeen 54
5.3, PAZE LAYOULS....cueiiiieiteeteeteee ettt ettt sttt e e e st e s e e e e e b e e beesneesmeesnbe e beesreenneesneeeane 55
5.3.1. BASIC IMIOTE...c.uitiietieeitee sttt b et b st b e s b ae s b et e b et e b st e bt s b e bt s b eae s b et e b et eb e b e bt sbe st s beneebe e eb et ebenbenes 56
5.3.2. AQVANCEA MOGE......iieiiieiiieerietet ettt ettt ettt etttk et b b e b et e st st et eb et e b et ebe b ese st et b et ebe b ebenaenebenenee 59
B4 PAES... ittt e sttt b e st st s bt e e b e e s bt e she e st e et e et e e beesheesatesatesateereenraene 61
5.5, ACTIVE GIaPRS. ittt ettt sttt s e sb e st et e e s e e b e e b e sbe s b e s eseeseeseebasbesbessaneeneeses 62
7. Global ComMmMmaNnds and Pages.........cciieerecneriiciisssneriinssssssriiossssssesiscssssssssssosssssssssssssssssssssssssnsans 63
8. MAIN MENU.....uueiiieiiteiitticecncteessse st s sse s st sesssaeses st s sssasessssssesessssssesssssssssssssssnsessnsnes 66
8.1, SIECHING CUINVES.....eiiietietiteetetete sttt ettt st sttt et b ettt e et e bt e bt s b et e te st eneebeebe s b e st et eneeneas 67
BT 1. INPUL CUIVES. ..ttt ettt et s bt et e st s bt et e s ae e s b e et e sae e s b e e a b e sae e s b e e asesmee b e emsesae e beensesneenbeennennis 67
8.1.2. OULPUL CUINVES....ouiiiiiiiiiiiitctetet ettt bbb b e bbb e b e bbb e b e b e b e b e b b e b e n e b 70
I R R OB oY/ @] o<1 = Yu o o TP RPR ST PR PSP 71

3/1031 LAST UPDATED 02 MAY 2024



T/HIS

8.2. READ O PTIONS..ccutiiuiiiiieiiesitesite st sttt et et st s bt s bt e bt e bt esbeesabesaseesbe e beesseesabesabesaseesseesneesaeesnsesnsennses 74
82T LS -DYINA ettt ettt et e et s b et e et e st e e a b e e h b e e bt e et e e a b e e ht e e bt e et e e e at e e ate e tte e b e eeateeaateeneeebaenaraens 75
8.2.2. GROUPS ...ttt sttt et bt e st e e st e e s bt e s be e st e e s ab e e sab e e beesabeesabeesabeeshbeebeesabeesabeesabe e hae e beesares 90
823  T/HIS CUIVE ..ttt ettt sttt st e s b s bt e s bt e s bt e s a b e e s bt e e bt e s bt e sabeesabeesbbeesstesabeesabeesabeensaesnseesseesasees 92
824, KEYWORD.....cuiuiirieieitirieieietst ettt ettt ettt ettt bttt sttt bttt b bt s b bt saebeseaesaeneseneas 93
BL2.5. BULK .ttt ettt bbbttt b bttt b bttt b et ee 94
8.2.6. KEYBOARD.......coeuiirirteteitrirte ettt ettt sttt bbbt b et h ettt b bt e bbbt b st n e 95
B.2.7. TSV ettt bbbt bbbt E bbbt bbbt bbbttt be s 96
B.2.8. SCREEN ...ttt ettt ettt b et b ettt ettt b bttt h bt b bttt eb ettt b e et e 99
B.2.9. IS0ttt bbbt b R A bRt e bRt E b bRt e b bt b bt b b et nenen 100
B.2.70. LS-PREPOST ...cutitrteteiintrteteutnertetetteste ettt st b b sttt b st st ebeb et s e b s et se b b ea st s b b es et saebeb et st e b s et st ebeseaesesbebeneesaeben 103
B.2. 11 DIAGERM .ttt ettt et b et b et b et e bbb bbb bttt b ettt b et n b s 104
B.2.T2. INASTRAN . ...ttt ettt ettt sttt ettt b et b bt b bt a b e st s b b e st s bbb et st e b e b eae st bebeat st ebebene st et ebenenessenen 107
8.2.13. CURVOUT ...ttt st sttt sit e st e st e s e st et e s bt e st e e s bt e bt e s e sbeesb e eatesbeesbesasesbe e bt easesbeensesasesseensesanesseensesanens 110
S B Lo [ U= |40 o TSSO PSP RO PRSI PRRRPRROOS 111
S 1 T o 1 OO OSSP S O U PSP PURTRPRUPR 113
8.3, WRITE OPTIONS. .cetiiuteierieeieiesieetestt et st sttt st et st st et e s b sate st saeetesbesstesbesbeensesbesaeensessesnsessesaeensan 125
8.3.T. WRITE TO FILE ...ttt ettt sttt e e st e b et sae et e et e sat et e e at e sabesbeesbesabebeebesabenbesnbesasenseensesasenses 126
8.3.2. WRITE TO SCREEN.....ciitiitteiietettett sttt ettt sttt et st b et sat e st e et s bt esbeeabe s bt e beeabesaeebesabesbeenbesnsesseensesans 150
R U] gV Y =] o FoT =] OO PR P U SUSPRUPRTN 151
8.4.1. REOIUEITNG CUIVES.. ittt sttt ettt h et ae bt b et b st e bt s b ebe st e st ket e b e b ebe s b e bt st ene sk et eb e b ebensenenbenesbeneees 154
B2, BlANK.iuieieieieieteteste et et e et et et et et et et et et et et et eaten s e Rt e Rt enten s e Rt e Rt e Rt e Rt e Rt et e At entententententenbantententententantans 156
8.3, DIBTE. ...ttt ettt h bbbt b bbb st e h Rt b et b et e bt e bt be st e be e ebe b ebe b eneeten 157
S S 1= o [T OO OO OO OO OO OO O OO U PO 158
B 5. SUMIMAIY ittt st e b e st e bt s b s st e b e e b e e a b e be st e e st e be s b e s ab e b e et e s st esbeebeenbesseeaneas 168
BB, LiStuiiiiiiiiiiientete ettt ettt ettt st e st ea e b e b e e b e e b e e ae bt e bt e R e e e h e e be e Rt e s b e e be e et e ehe e be et enbe e beeetenbeenteeasebeeneas 169
BT SCAN ..ttt bbb bt h b a bRttt h ettt a bt e et ebe e 170
8.4.8. CURVE RANGE SELECTION.....eitititeuiirieieieirteteiettstesete sttt sttt se ettt e s et sa et ssene e neene 171
B.4.9. CURVE TAGS....c. ittt ettt ettt ettt bttt sttt bbbttt b et b e bttt b e bt s et ebe e st ebenenna 172
8.5, MOAEI IMANGEE ... ettt ettt sttt ettt b e bt e bt et et ebe bt e s e e eneeneebeee 173
8L 5.1 SRIBCE ettt R e bt a et n e enes 173
B.5.2. RE-REAM......euiiiiiiertete sttt ettt sttt b st b ettt b bt e bbb bt ae et eee 175
85,3 DIREE. ... b et h e bbbt r et R R e s n st nen 176
8.5.4. CONVEIT BINOUL...c.oiiiiiiiiiiiiriierierere s s b s bbb bbb ene s 177
8.6, EDIT OPLIONS. .ttt ettt sttt et sb st e s bt s bt s b e st e be s b e st e s besbeeseesbesmeebesresntenbesneeneens 178
8.6.1. INTEractivVe CUINVE EITING...cvviieieieieieietetetetetet ettt ettt et et e bbb et e b e s e b et e st essesbensensensensensensensones 180
8.6.2. COMMANG LINE MOE.....cuiiiiieiiieiirictrteetetet ettt ettt st b et b et b et be b sbe e ebeeenennes 183

4 /1031 LAST UPDATED 02 MAY 2024



T/HIS

8.6.3. CUINVE LADEIS ...ttt sttt n e 185
8.7 LINE STYLES ..ottt st sa e st sa b bbb san s 186
87T APPLY ottt h bbb bbbt s b e s bt eb e s abe bt e b eanes 187
8.7.2. COLOUR. .ttt et b b st b e b s ae e s b e b sh e e s b e e b s he e b e e b s he e b e e b s bt e b e b sae e b e 188
8.7.3 . SYMBO Ottt 190
8.7 A WIDTH. .ottt 191
875, STYLE ot bbb bbb bbb bbb 192
8.7.6. CURVE PALETTE ..ottt bbb sb e b s 193
8.7.7. MODIFYING LABELS ..ottt en 194
8.7.8. SELECTING CURVES......oiiiiititititttt ettt b bbb s b bbb s bbb bbb e 195
8.7.9. LINE STYLE EDITING IN THE DIALOGUE BOX....coutiitiiierieieeieeeesieete sttt st e e seesae e s e sre e s snnesseennens 197
8.7.10. LABEL AND TITLE EDITING IN THE DIALOGUE BOX....ooceeierieeieeieneeieeieseesiesee e sre st seeesseseesneessessnenes 199
8.8. COMMANA/SESSION FIlES.....iiiiiieriierieercrc ettt 202
8.8.1. Writing ("Recording") SESSION FilES.......ccuiriiiiriinieieieiesieiertertest ettt ettt st ettt s bestestesaenbensenseneen 203
8.8.2. Executing ("Playing Back™) COMMANd FilES......cccoviririniniinienienienieniesiesiesiesiesie st stestestestessessestessessessesees 205
B.8.3. INDEX IMARKS ...ttt b e bbb bbb bbb sn e b n e n e snesne e 207
884 SEARCH. ...ttt a e a e a e a e a e r e r e r e r e nen e 208
8.8.5. Command Line Mode Session/Command File CONtrol........ccoeeivnirieinininieenininceineeineeesneveeens 209
8.8.6. Command Files From Earlier Versions of T/HIS.......ccoccecvniiinniiiniinieineeeneeessssneseesenes 210
8.9, IMAGE OPTiONS ..ttt sttt sttt st b e b sresae e enes 211
8L0.T. BIMIP, JPEG ...ttt b s b 212
8.0, 2. POSTSCIIPE ettt ettt ettt et ettt e et e et e b e e e et et e e et et e e et e e ene 214
8.9.3. BACKEIOUNG.....ouitiiitiieiete ettt ettt sttt st b et b etk st eb e b e st sk et e b et e b s b e bt s b e st b et eb et ebe st enesbene et et ebenaenes 217
8.10. OPERATE OPLIONS..cuiiiiiiiiiiiiisiieientnte sttt s s sa e s s b e b st besb e ssnenens 218
81T MATHS OPTIONS ..ttt ettt sr st a e b s a e b s b s sne b s e ne e 226
8.12. AUTOMOTIVE OPLIONS.ccutiriirierieerieenitentestestessteesieesseesseesueesatesssesssesssessseesssesssesssesssesssessseesssesnes 227
8.13. SEISIMIC OPTIONS...ivieiiiieiteiesitetes ettt st sb s s b e s e s b e s e e b e sbeesaesbesmeesnesrens 237
8.T4. MACRO OPTiONS...tiiiitiiieitirieetesit ettt ettt sb e st b e s bt e e b s bt et e sb e s e e b sbeeaesbesreennesresmaenes 240
8.1 5. FAST-TCF OPTiONS...iiiieitiiiietetinieeteste st sttt st et s bt st e see s bt et e sbesb e et e s b e s st e tesbesme e besreemeenresreeneenns 242
Bl 5. T, ARt e 243
BT, 2. RUNM it 247
8.16. TITLE/AXES/LEGEND OPTiONS....iiiiieriirieeierienteitesteete st siee e st saeestessessesresseesesresseessessesnsessesneenses 249
BB T TITLE et a e a e b b e b e b e b e e b e b e b e s e s e n e nenenenens 250
BLTB.2. X-AXIS ettt E R E e E e bbbt e Rt e b e b e b e b et a e n e nen e nenens 251
BLTB.3. Y-AXIS ittt R e b bR bbbt bbb b b re e 255
8.16.4. SELONA Y-AXIS..ciiiiiiiiiiiiiiiteettne ettt st s st b et 256
B 1B.5. LEEENG. .ttt ettt b et b et bbbt b bbb b e btk e s bt e bt be b e bt b et et et ebeteben 259

5/1031 LAST UPDATED 02 MAY 2024



T/HIS

8.17. DISPLAY OPTIONS.c.utiriiiieriteenieeritestestesstesstessreesstesitesaeessessessseesseesaeesasesasesssessseesseesseesasessesssesses 263
BLT7. T LEGEND ...ttt ettt ettt st et e bt e s bt esa b e e s a b e e at e e bt e s b e e s a b e e st e e eat e e b e e et e e s ab e e naeebaesbaenane 264
BLT7.2. LINES ...ttt ettt st s bt et e bt s bt e st e s at e e bt e s b e e st e e s a bt e ha e e be e s b e e sa bt e ab e e bt e sbeesabeesareebaens 265
B.17.3. SYMBOLS....c ettt ettt ettt et st e st esa b e e bt e s be e st e e s ab e e bt e et e e et e e s a b e e nabe et e e e baeeabeeeateeaae e baenbaens 266
8174 GRID ..ottt s e st e st e et e e st e e s a b e e at e e b e e e b e e e Rt e e s a b e et t e et e e e st e e ea b e e abe e baesbaenabeenareenaaenane 267
BLT7.5. AXIS ettt bbb bbbt b bbbt e b bt e a b st s 268
8.17.6. BORDER......uitiieteieireetett ettt ettt ettt et sttt ettt a bttt b ettt b bt 269
817 7. FIX LINE STYLES ...ttt ettt ettt sttt bbbt sttt b ettt b et en e 270
8.17.8. BACKEIOUNT....ciiiiiriiiicieeieeieetetetete ettt sttt ettt sttt s b s bt s bt s bt s bt s bt e be s bt ebeesesseeseesesseens 271
8.17.9. FOTEEIOUNT....iuiiiititetestetete ettt sttt s ettt et et e st e st e st et et et e bebesbesbesbebesbebenbebebensenbensensensens 273
8.17.10. Swap Foreground/BackgrOUNT..........ccuviriririiniririnintseetst sttt sttt sttt st s e sbessessessessesseene 274
8.17.171. DiSPIAY MaX/IMIN..couiiiiiirieieiiitetetete ettt ettt ettt ettt ettt e et et et e et et et et et et et et ensensensensensen 275
8.17.12. SaVve PreferenCe 0 Fill.... ettt e 276
8T8, SETTINGS....iittiitiiiteettete ettt st e sttt et e s bt e s ta e sat e st e s be et e e s bt esabesasessbeesbaesseessaesssessseesbeenseenssenssens 277
B.18.1. DALA SOUICES.....oouiriieiieiieiieiecieetct ettt ettt ettt et sttt st be st be s bt e bt s bt st et se st ebeebesneenis 277
BT 8.2, FIlES. ittt bbbt bbb bbb bbb R e bk h e A b bR b bttt b ekt st b b ae e bt 278
8183, GENEIAL ittt e b et h e bbbt E e b e bt bbb ek e bt nenne b 280
BT84 LAYOUL .ttt e h e a b r e h e bbb n b r e n e n e 282
BLTO. MEASURE......ceeee ettt ettt et e s b e st s st e b e s e e s an e s st e s n e e b e e neennees 284
8.19.T. IMEASUIE IMBNUL..c.eiiiiiiiiiieieite sttt bbb bbb bt b e s bt s b s b s b s b s b b e b et e b e b e b et e b e nbennebennen 285
819, 2. ANNOLALE. ..o a e bbbttt e e bbb e b a et e a e n e s n e 286
8103, FOIMIAT ittt e e e st b s b e e b 287
8.20. CUIVE GIOUPS...eeteereeruierterteettesteesitesitesteeseesseessaesssesssesaseeseesseesssesasesssesseesseesseesssessessseessaesseesnes 289
S Ot B Q== (TP PP P P PPOTPON 290
8.20.2. MOGIfY .ttt ettt ettt ettt st et b et b bbb st e e b et b e bbb e Rt ek e st b et e bt e st et e st ebe s e be s eneten 291
A O T XU (o] 0 0= TR RO PRUSRPR 293
<A I T o] 1 F OO OO OO OO OO PO P TRRPRPR 295
8.21.1. SaVe PreferenCes t0 File.....co ettt sttt 296
8.22. PROPERTIES. .. .tiitiittittete sttt ste st ste bt e stt e sat e satestesbeesbeesbeesatesatesatessbasbaesaaesaeesasesasesnsesnses 297
I R U VIS (O i ) TSR 298
8.22.2. CUIVES (SUMIMAIY).teutteuterieeitieeesitestestesteestesutestee et saeesbe e bt saeesbes st saeesbeeasesaeesbeeasesaeeseeasesaaebeensesneensesnsesneensens 299
8.22.3. FOMMAT...ciiiiiiiiiiteet bbb r e r e r e b a e a b nr e 301
8224, LEEENTU....eiiiieieeieeieeeetetet ettt ettt ettt ettt et et e oot et et et et et et et e n b et et et et et enaenes 304
8.22.5. POSITIONING VAlUES.c..ccuiiiiitiiisiisiesese sttt bbb bbb bbb st st e s b e st et e be st et enbenbebenbenee 305
823 UNIT S ettt ettt et sttt e s e st e e st e e s bt e e sabaesabeeesabaesssbeesabeesaseeasasaessssessasaesseeesnsaesnsseennne 307
8231 IMOTEIS. ...ttt ettt et b e e b bbbt b e bbbt b et b et b et se st e e b et e b e aenen 308
8.23.2. LADIIS ..o b e b bt b e bbb Rt b et e b et b e bbb eneebe e b e e ebeees 310

6/1031 LAST UPDATED 02 MAY 2024



T/HIS

8.23.3. CUIVES. .ttt ettt ettt et e bt e s ab e e s at e e bt e e bt e s st e e st e e bt e s bt e e a bt e s st e e st e e bt e e bt e e abe e at e e bt e e b e e e abeeente e nteeneas 312
8.24. The JavaSCript INTEITACE. ..iiiieieeeieireret ettt ettt e s e sbe st et e s e e e e ssessesbensensensens 314
824 1. INEFOTUCTION. ...ttt ettt sttt ettt st sb et b et e b et b b e bt s ben e s b et eb et eb e b esesbenesbeneebetesesbenesbene 314
8.24.2. USING JAVASCIIPL IN T/HIS.c..eiiiitete ettt ettt ettt ettt et et ettt e s e b e b eaenennen 315
8.24.3. Running a JavaScript in "batch" MOGe.. ...ttt aene 324
8.24.4. Running a JavaScript from within @ FAST-TCF SCrPt....cireireririererieisireeeseee et esseseens 325
8.24.5. ECMASCIIPE 6 MOTUIES......oveiiieirieistirtee ettt sttt sttt ettt ae st e e st e e sb e s esesbenesbenessenaesessenessenens 326
8.24.6. SCIIPTLS USING GUIS...oiiiiiiiiiiieiteierett ettt sttt st st sb st s bt e b e st e s bt e b sae e s bt e b e saeesbesanesneenbesanesaees 328
824, 7. EXAMPIES. ..ttt b ettt b e bbb bbb e b e b e b e b e b e b e besbeshenbeebesbesbenbenbenbenbesbeten 330
8.24.8. MADM COrTelation TOOL.....ccoecueirieiniiirieirieieietctretetet ettt et n et sa et snes 331
8.24.9. The T/HIS JAVASCIIPET APL...viuiririeieiirtrieteettrieiet sttt b ettt b ettt st s b ettt b et se et se e bt se b bt nenes 332
8.24.10. CORA (CORrelation and ANAIYSiS) TOO . .cccviviriirierienierierieriesesieste sttt sttt st sae st ss et st sbesbessesbeseeee 333
8.25. DATUM LINES.. ittt sttt ettt s b e st s b st e b e s bt e e e b e smeetesbesneenbesneeneans 334
825, 1. LISttt etttk b b bR E b E A bRt E ke b bbbt R Aokttt b st bt e b ettt s s 335
8.25.2. CrEATE/EIt. ettt ettt b et a et et b e sb e e b e enenes 337
B.25.3. REAG. ..ttt b et bbb bbb bt b bRt h b e a et b b st h b e st b b ettt et ene e 340
8254, SAV ...t a e h R e b e a s a e a e a e a e nen e nen e 341
8.26. T/HIS SeSSIioN SAVE @Nd RELIIEVE......coviieiririirierterietetstet sttt sttt s e sbesbe b st nse e seene 342
B.26.7T. SAVE SESSION. ittt ettt ettt ettt ettt ettt e e e e nneneen 343
8.26.2. RELIIEVE SESSION....eiuiiiieieieietee ettt ettt ettt ettt e e b n e e e 345
827, WOTKFIOWS. ..ttt ettt sttt ettt sttt b bbb bt eb e b e e ebeeeben 350
8.27.1. WOrKfloOWS MENU IN T/HIS ...ttt ettt sttt skttt be b e st e e st e e ebenaenes 351
0. Other OPLIiONS.......coiierceriernrienreeiessneressnessssssssssnssssssnssessassssssnsssssassssssnsassssnsssssassssssnsssssansssssnns 354
0.1, TOOI BT ettt ettt sttt et e b e bbbt bbbt e et eae b b e e nes 354
0T Tl ettt b et bRt b bttt h bbbttt b et 355
0.1.2. GIAPNS .ttt ettt ettt ekt R b e Rt e Rtk e e b et e Re b e se b e R e e b et ete s eae s ese et eneesenaetn 356
0.1 3. PIOTHINE .ttt ettt bbbt e b et bbbt bbbt b bttt b et e bbbt b ettt en e 357
0114 FUNCHIONS ..ttt et sttt e at bbbt bt e bt s atsbe bt ebesbesbeebesneenis 358
1S ST [ g =TT PP PP PRSP PP PRORTIN 359
0.1.6. DISPIAY.cviriiriiitiriirisisesestes sttt b e s bbb b bbb b e he b e s b s he s b e s besbesbesbesbesbesbesbesbeee 360
S A © o] 1 Lo ] LT PSP P STOST PP URPUP 361
9. 7.8, QUICK PICK ettt sttt b bbbttt b b st s b st b st s e e b bt sesbebene st sbebene st sbebenens 366
0.2, GraPN TOOI Bl .cuuiiiieieieieieeteeteste ettt ettt et et b s b sttt e be e bt s b b et et et ebeebesbeee 370
9.2.1. Graph SEIECLION...c.ivieirteteeeeetetet ettt sttt e b st s s b e s b s be s b e s st ssa e st e saese e s e eseesaeseesaeaaeseesaenees 371
0.2, 2, PlIOTHING ettt sttt b e bbbt b et b e bR bR Rt R e h e bR bRt R et b e b a bbb 372
0.2.3. DISPIAY..everieuerieeetinietirieitrteee ettt sttt sttt b et b sttt b e bt h e h et s h s b e bt e bt bRt b et b et bt bbb ene b e e eb e e bt naens 373
S T N XU 1 o Y =] F= | SRS 374

7171031 LAST UPDATED 02 MAY 2024



T/HIS

9.2.5. CUIVE LOCKINEG .ttt ettt ettt sttt b bbbt bt s b et b et b e stk s b e st b et e b et eb e st ebesbenesbeneebeneene 376
9.2.6. AB..c e bbb e b b s h e b b s e bbbt e bt b e st e b e e aesatens 377
9.3. CURVE INFORMATION. ..cccttittititiniiitiniintente ettt sttt et sre st sa e st sne s sbe s ne b ssnenes 378
0.3 T PrOPEITIES ittt b bbbt b e bbb b bR R bR b e b e bt sb e b e R e b e eh e b e nbenhenbenbenbenbenbenrenrens 379
0.3.2. Bt LADEIS. ..ttt st ee 380
0.3.3. FUNCLIONS ...ttt bbbt s 381
9.4, CUIVE HiSTOMIES...ciiiiiiiiiiiiiiiit e bbb s 382
D41, VIBWINEG ettt ettt ettt st s e b et sae e b e s e s bt e b et e s bt e b e e st e s st e s e e at e bt e b e emeesb e e b e e st e bt e s e e st e nneeaneennereeanens 383
0.4, 2. MOGITYING.verrreveeeeeeeeeseeeeseseeeseeseeeseesseeseeseseseseseeseesseeeeeesesseesseeseessesseesseeeeesssssesssessesssessessssesessssssesssseseesseeseessnene 384
9.4.3. INSEItiNG NEW OPEIATIONS. ....eiiiietieierieesteete sttt ettt e e st e bt e s sae et e et e saeesbeessesanesbeensesnnesseensesnnessens 386
.44, UPAALE CUINV ...ttt ettt ettt ettt ettt et et et e st e st e st e bt e st s st eae e st e bt e st ese e st e bt s st e st eseesesseebesbesbesbesressesns 387
9.4.5. Update CUIVE DEPENAANTS....cciiieieteietetetetete ettt et ettt ettt ettt et et et et e s e s essensensensensensensans 388
0.4.6. LiSt DEPENAANTS...coutiieieieietet ettt ettt ettt ettt ettt e b et et e b et e st e st e st e st et e st e st et entenbensensensensensens 389
0.4.7. RESEE CUINVE....iitiiitiiititct bbb bbb bbb bbb bbb bbb bbb 390
0.5, KEYDOAId SHOMTCULS.....eouiiuiriiieieietete ettt sttt ettt sttt et et sbe bbb et et eae s b st esbe s 391
0.6, Pref@IBNCES. ...ttt b e bbb r e b e r e 396
9.6.7. SAVE Pref@reNCES POPUP....ccceirieiirieiirieirietstertettstete sttt sttt et b st besbe e sbesesbe e ebesbe bt sbe st sbenesbeneebentesessenesbenessenes 397
9.7. PRIMER: Synchronising With PRIMER..........ccccoiiriiriiiininininiieteteesese s siesseseeessessessessessesssnsssens 398
0.7.1. TRE PRE PANEL.cuiiiiiitiieieeteetet ettt ettt ettt b e bbbt e et et b e bbb e bt e et e st et et ebe b ebenbenenee 399
9.7.2. Locating Keyword deCK iN T/HIS.....coo ettt ettt ettt ettt b et be s nee 401
9.7.3. Highlight output database cards in PRIMER..........cccoeriiniinieineinieieieseeie ettt ettt eb s 402
9.7.4. SYNCHIONISING OPEIAtIONS..c.ccuiiieiirieirtitetert ettt ettt ettt et st ettt st e st st et e ket ebe st ebe st enesbe st ebe st ebesbenesbenenee 406
9.8. REPORTER: Integrating With REPORTER.......ccctitriririeteertsesteee ettt 409
T0. FAST-TCF....eeiiiiieettiicineettiiisnneeeeisssssseeeisssssssseessssssssssssssssssssessssssssssssssssssssssssssssssnnesssssns 410
T0.T. FAST-TCF OVEIVIEW....tiiiriiiiiiiiiiteteienitete sttt sttt sttt st bbb s b b sreemee s 410
TOT T NEW FRATUIES ...ttt et et s bs s ebe 411
10.2. FAST-TCF INtrOQUCEION ...ttt ettt ettt st st snene s 413
10.2.T. GENEIAl RUIES. ...ttt b e 413
10.2.2. RUNNING FAST-TCF ..ottt b bbb bbb aenenes 414
10.2.3. Input Files Needed, and Output and Intermediate Files Created......c.cccvververierrenienienienienieneniesesesennes 416
10.2.4. DEeDUZEING FAST-TCF FIlES..cc.iiiiiriririeiririntsest sttt sttt s s sbesbe s sbesbesbesbesbesbesbesbesbesbesbessessessas 417
10.2.5. Creating FAST-TCF FIlES....uiiiiiiirieieiteietesteste ettt ettt et st ettt et e st et et et e st et e b e bebensenbesbensensensensensen 419
10.3. Page/Graph Layout and SelECtiON.......ccveririirierieieiresese ettt st ene 421
10.4. Input Syntax t0 Load Other FileS.......ccccviririniiieieinirenenetet ettt saesae s 426
10.5. Input for Data EXtraction REQUESTS.....ccceverieieireririesiereieesesre st stessessessssessessessessessessesessessesses 429
T0.5.7. SEIECHING MOTEIS.....ceiitiirieieierteitietrertete ettt et b ettt et b et b et e b et e bt sbe st e b et ebe b ebe st esesbeneebeneebenes 431
10.5.2. Data EXEraction OPtiONS......oiiiiirereretertenesesesest ettt ettt b et ettt sb et et b e b e b et e b e b e b e nnennenes 432

8/1031 LAST UPDATED 02 MAY 2024



T/HIS

10.5.3. DefiNiNG GrOUPS OF PArTS....c.ciiiieiieiiieerieerietet ettt sttt sttt et b e st be bbbt st ebesae st ene s 434
10.5.4. Specifying Surfaces, Integration Points and Nodal Locations for Data EXtraction.......c.c.ccececevveeruencnee 435
10.5.5. Data EXtraction ReferenCe Table..... ..ottt ettt sttt ettt ebe 438
T0.6. UNIES.eiiiieiieiteeiee ettt st sttt ettt sbe e st e st e st e st e e s bt e s bt e saeesatesabesabe e beesbeesaeesatesabeebeesbeesaeesaeesatenane 469
T0.7. CUNVE TS titterreerieriteitteittesieesttesteste e bt e bt esbtesstesasesabeesbe e saessaesasesaseeabeebeesaessbesasesaseesaenseenssesssens 472
TO.8. CUIVE GIOUPS.cuteeieereenitertestesteesteesstesseestestessessseesseessaesssessesssesssesssessssesssesssesssesssessseessesssesssesns 476
10.9. Performing FAST-TCF CUrve OPerationsS......cceceeererierienienieieesesiesieseeteeeesse st saeseeeenessessesnes 478
10.9.1. Standard Operation COMMANGS.......cvviviririerirerese ettt ste st st stestesbestestesbessessessessessessessessessessessessessens 479
10.9.2. Maths Operation COMMIANGS.......ccvviriririririrenesesese sttt st st st s e s e sbesbesbesbesbesbesbesbesbessessessessessessessenne 482
10.9.3. Automotive Operation COMMANGS.......cccvviriririerirereresese st sesesesesresresresresresbessessessessessessessessessessessens 483
10.9.4. Seismic Operation COMMEANGS......cocvieirireririeeetetee ettt ettt ettt st e et et et et e asssessessessensessensenes 485
10.9.5. Range of Curve Operation COMMANGAS......cciririererieriererieniesiesiessesiessessessessessessessessessessessessessessessessessessons 486
10.10. Applying Extra Options t0 Data REQUESTS.....c.coceveririerierieieeniesiesie ettt sbe s 487
10.11. Setting Properties fOr CUINVES.......cciirerreieeee ettt sttt st 489
10.12. DEfiNING DATUMIS...ccutiiriiriirieieieiesesie ettt st st sttt et s e ssestesbesse e ssesbesbessessensesassessessensensensenes 493
10.12.7. Creating Datum DefinitioNS. ..ottt ettt sttt ettt b ettt aenen 493
10.12.2. Adding Datum LIiNES 0 GraphiS....c.coeiiiirieiirieiirieirieestestete sttt sttt sttt b e st be et e b e b saenes 495
10.12.3. Removing Datum Lines from GraphiS.......oc ettt ettt ettt be st ean 496
10.13. FAST-TCF IMage OULPUL OPLIONS.....iiiieiieiieieeriesie sttt st st sse st esseesaeesssesaseeseenseessees 497
10.13.7. SETHING CUNVE STYIES..c..initiieiiieerteeet ettt ettt st ettt b e st ae st e stk e e ket ebe st ebesbenesbe st ebeaebestenens 498
10.13.2. Setting CUrve STYleS DY MOGEL......c.oviiiiiriiieiirie ettt sttt ettt be s bbbt setan 500
T0.13.3. PlOT SEEUP.c.cveueteiieiiieie ettt ettt sttt st sttt etk st e bt s b e st s b et ek e e ebe st esesbesesbene et et ebe st enesbesesbenesbensebessesesbenens 501
T0.13.4. CUINVE DISPIAY..cuiuiriiieiirieirieesietstentete sttt st te st st et stesesbesesbe e st et esesaesesbesesbenesbensebesbenessesesbenessensesessenessenens 507
10.13.5. IMAEZE GENEIATION.c..eiitiiieitietiee ettt st b e bt st e s bt et sre e b s b e sh e e b e easesre e b e sanesreenesanesrees 509
10.713.6. Pre 9.3 IMAGE OULPUL.....iiiiiriiiiieeiteett sttt st s st s b e b sre e s bt e e sane s bt e b e sanesbeennesanennean 512
10.14. Outputting Curve Properties to Text Files, Variables and REPORTER.......c..cccoceveverincnnenne. 514
10.14.7. AVAIlable CUIVE PrOPEITIES....ccuiiiieieieietetetetet ettt ettt ettt ettt st et e st st et e e e e ssasseestesasneeneenees 516
10.14.2. Writing Out Curve Properties to a Text "Tabulation" File.........cocevvirvirviiiniiieinieieeeeeeeeeeeeeneene 518
10.14.3. Writing Out REPORTER Variables........cccueiiiiiiiiieiiinietetetetetetet ettt ettt st es e e sa s 519
10.14.4. Setting Up New FAST-TCF Variables to Contain Curve Properties......c.ceveveverienieneniesiesiesiesiesiesienne 520
TO.TA.5. FOIMAT..ciiiiiiiiiieteectect ettt ettt ettt et ettt ettt ettt et se st esn et ennne 521
T0.T4.6. DESCIIPLION et etirtteteete sttt sttt et s et e e s bt et e sate s b e et e sate s bt e b e sabesbeenteeabesbeeabesabesbeeasesasenbeensesanesbeensesanensenn 522
10.715. FAST-TCF CUIVE OULPUL.c..eeeiieiierieeeieee ettt sttt see s e e s esresre e neesmeesmeeenes 523
10.76. FAST-TCF ADDITIONAL. ..ottt sttt st sttt e st e s s e saeesaeesanesneesseesneesmnesmnesanenas 525
10.16.1. T/HIS Preferences and Additional ComMmMaNdS........cccoevieerirerieenieninereneieeees ettt 525
T0.T6.2. LIMIES.cututeteueiietetetrtet ettt ettt ettt ettt ettt b ettt eb et e b e ket e b e ke se st b ek eben e b et eben et et ebenea s et ebenensetebeneatas 528
T0.16.3. VATTADIES....eieieeetee ettt ettt s b et bbbttt e b et e b et e b et e bt et e st e be e e be s e b e b eneebeneebens 529

9/1031 LAST UPDATED 02 MAY 2024



T/HIS

10.16.4. NOLES AN PreSUMIPLIONS. ....c.iitiirieieietetertete ettt sttt ettt sttt sttt b e s bbb et bt e bt ebe st esesbenesbeneebesne 531
11. Search (QUICK FINd)...cuuuieeeeeeeeeeeeeeeiiieiieerreeeeeeeeeesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssanns 532
T T INEFOAUCKION ittt ettt sttt sb e s b b e e e e e bt e besbe s b e e e e emeeneas 532
172, FUZZY MATCRTNE ettt ettt sttt b s bt s se b sbennes 533
1730 SRAICN TOITNIS ettt ettt b s b ettt e be e b e bt bt et et e st ebesbe b e st et e e eneenis 534
104 TULOIIAIS ettt st e bt b e b e bt 535
1.5, OPLIONS .ttt b e 536
12. REPORTER INE@ZIratioN........ccieiiiiiiiiiiiniininetieeeiesnaetsesaesessasesesasssessnesessasssessasssesanssessnsssne 537
12.7. LINKING the PrOZramS.....ccc ettt ettt et sttt st st s st e 537
L L] 0 T =TSP 538
12,3, CAPLIUI..iit e 538
124, REIOAM. ...t 540
12.4.7. REIOAA MOTEIS ...ttt ettt b b 544
12.5. VaArIADIES ...ttt 544
12,6, GENEIATE. ..ottt bbb 546
12.7. Exceptions to the Oasys Suite 17.0 Method and Existing Templates from Oasys Suite 16.0

AN EQITIBE ettt r et 546
T3, APPENICES...cceeiiiiiiiietrctt ittt tes et se et e s e sas e e sae s e sasssessas s sesane s essanssessnsssesssesassnses 548
13.1. APPENDIX A - LS-DYNA Data COMPONENTS....cccueitirieeeerierieieseeeesiesreeseessesseessesseeseensesseesessesnees 548
13.1.7. MOAEl DAta COMPONENTES....iiiitiririisieste sttt sttt st sttt st st sbe b s b st e sbe s b e s besbesbesbesbesbesbesbesbesbesbesbesbesbenes 548
13.7.2. Part Data COMPONENTS. ..ottt b e a e b bbb a e bbb b b sne b b e snenes 550
13.1.3. Part Group Data COMPONENTS.....cceiiriiriiierieierieniesteteseste ettt et e sr e bbb s b s b e s b snesresbesnesne e 551
13.1.4. NOQl DAta COMPONENTS....coueuirieiirieeeiereeiertettrieiestetebeseebesee st sbe e sbeseebestebesbesesbesesbeneebesebesbesesbenesseneebessesessene 552
13.1.5. SOl DAta COMPONENTS....couiirtiietirieitrteitrietetestetestetestesesbetebestebesbesesbe st sbestebestesesbesesbentebentesesbenesbenessensesenses 555
13.1.6. Beam Data COMPONENTS. ..ottt b e bbb b bbb b e bbb b e b et e b e sbesnenens 558
13.1.7. Shell Data COMPONENTS......cciiiiririeterieierte sttt ettt ettt b ettt be st et st et e b st e b e st esesbe e st e e ebe e ebenbesesbenees 564
13.1.8. Thick Shell Data COMPONENTS.......cciiirietiieierieerie ettt ettt ettt et st be st et b et sb et ebe st e besbe e beeebesebesbenens 573
13.1.9. Rigid Wall Data COMPONENTS....coiriitirieiirieiirieistetetestet ettt sttt st et eb et sesbe st s be e be st ebe st ebesbenesbenesbeneebenserenses 582
13.1.10. Discrete Element (Spring/Damper) Data COMPONENTS.....c.coetrerirerieenieerieerieesiesteresteseseesesseessessenens 583
13.1.117. Seat Belt Data COMPONENTS......cccvetrieirieieiertetertettstetetestebestetestestsbestsbestebestenesbeseebentebessesessesesbeneesensesenses 584
13.1.12. Retractor Data COMPONENTS....cc.uciiiiiiieitiieetcie ettt ettt b s bbb san e sse b s besbeesbesanens 585
13.1.13. SliPring Data COMPONENTS......cctviririerieterteerietsiestetest et st eresbeseste st stesaesestesesbesestestebesesessesessenessensesensesensenens 586
13.1.14. CoNtact Data COMPONENTES. ....tiiiiiiriireiiestt ettt sttt sbe st e s bt e b e sate s bt e sbesanesbeebesanesbeenne 587
13.1.15. Nodal Reaction FOorce Data COMPONENTS........ccuvueirerieerieirieiriestereeesessesessesessenessensesessesessesessensesensesenes 588
13.1.16. AIrDag Data COMPONENTS....c.cieieirieririeirteieieteresteresteesseeetestesessesessesessessesessesessesessesessensesensesessensssensesens 589
13.7.17. JOINT DAta COMPONENTS....iiiiiiitiiietiete ettt sttt st sr e sb e s ae e s bt e b saae s bt e b e sanesreenesanesreennesae 592
13.1.18. Cross Section Data COMPONENTS.......cicuiiierrierie ettt ettt ese st e bt eresreesbeesesreesbeesnesnnesseens 595

10/1031 LAST UPDATED 02 MAY 2024



T/HIS

13.1.19. SUDSYStEM Data COMPONENTS....ciuiiitiirtiieterteierteieste ettt sttt sttt st et e b st e bt b ebesbe st b et ebesbebesbenesbenesbenees 596
13.1.20. Geometric Contact Data COMPONENTS......cccviririririntrertee ettt sttt sttt sttt sbe bt sbeenes 598
13.1.217. Nodal Rigid Body Data COMPONENTS........civieuirieirieirierteiesteiesiesestetetestesesteaesbesesbestesestesestenesbenesbensesesaenes 599
13.1.22. SPOtWeld Data COMPONENTS...cc.eiiruiieiirieierierieteietertete et stestste st sbe st e te e te st sse st ebe s ebesbesestesesbeeebensesensenenes 601
13.7.23. SPC Data COMPONENTS...cccuiiiiiriiteiiesitete ettt st eb st s bbb e st e b saae s bt e b s b e sbe e b s sabe s bt e sbesanesbeesbesanesaees 603
13.1.24. Boundary Condition Data COMPONENTS.......ccecirieirerierinieerietsiesteretesestesessesessesessessesessesessesessensssensesenes 604
13.7.25. FSI DAta COMPONENTS.....iiiiiiiiieieieeteetesit ettt ettt s r e a e st s e s ae e b e s saesse e b e ssnesbeebeennesnnennens 606
13.7.26. SPH Data COMPONENTS....ccutiiiirieitiiiestett ettt st sttt sttt sh e sb e sn e s bt e b sanesbe e bt sanesreesbesanesreesbesanesaeen 607
13.1.27. Tracer Data COMPONENTS....ccuiiiiieieeiteete sttt st saee s b e b s e e s b e st e smnesbe e b e sanesreenseennennes 608
13.1.28. PUlley Data COMPONENTS.....coiviriirtirtiriertestesiestesiestestestestestestessessessessessessessessessessessessessessessessessessessessessenes 609
13.7.29. ICFD Data COMPONENTES...ccutitiitieirieeesitert ettt st st et see st e bt satesre e bt sanesbee bt easesree st eanesreessesanesneesesnnesaeen 610
13.7.30. CESE Data COMPONENTS....ciciiiieierierieeieetesrtestestesstestestesseessessesueesseeasesmeesseessesseesseensesneesseensesnsesseessesseens 612
13.7.31. EM Data COMPONENTES...ueiitieiieienteeitstesttet st st et siee st et siee s bt et saee s bt e s e saeesbe e bt saeesbeebesanesbeensesneesseensesnns 614
13.1.32. Particle Blast Data COMPONENTS......ccciviririerirerisesesesesesiesesresresses e sresbesses e sbessesbessessessassessessassessessens 619
13.1.33. Pressure Tube Data COMPONENTS......ccuiiiiieietetetetetetetetetetesesesteseseeaessesaessessessesessssssssssssesseseens 620
13.1.34. Bearing Data COMPONENTES. ....ciciriertieierierteetestesttestestesteessestesreesbesaeesbeessesnsesseesesasesseensesnsessessessessennne 621
13.2. APPENDIX B - T/HIS CUIVe File FOIrMat...cccieiieeeieceeteestete ettt sttt ens 622
13.2.1. CUNVE STYLE INFOrMatioN...c.ciieiieieee ettt ettt ettt enes 623
13.2.2. CUNVE TAGS.c..eiiiiiiiiiniieiteitetet ettt ettt ettt st ettt s be bt b s bt e bt s bt e bt e bt e bt e bt s bt s bt s bt s bt s bt sbe e bt ebesbesbesbesbeebesbeebeas 624
13.2.3. CUNVE UNITSu ettt ettt sttt sttt sttt et b st b e bt e bt e bt s bt eb e s bt s bt e bt s bt s bt sbesbeebeebesbesbesbeenes 625
130204, EXAIMPIE ittt b ettt st b et b b bbbt bbbt bbb Rt bt b et bt b e e bbb st b et eb et ene 627
13.3. APPENDIX C - T/HIS Bulk Data File FOrmMat......cceceviriiniinininieieenenenienenseseesessessessessessesessesses 629
13.4. APPENDIX D - FIlEBIINE . .cutetiiiiriirierieieeseststesiestese e stesseste e ssesee e ssessesbessessessesessessessessensessesseses 631
13.4.71. CUNVE REBUIGTION...uiuiitiieieiei ettt ettt ettt b ettt et et e ket e b et e et e st e st ebensebensenenes 632
13.4.2. Use of the BUtterworth Filter OPtioN.....cco ittt ettt ettt sttt sb st sbene 633
13.4.3. Butterworth Filter IMpPlementation..........ccocireireireieene ettt sttt ettt sttt be e saen 637
13.4.4. STaNdard SAE Filter OPtiONS....coueiiiiririeirieerie ettt sttt sttt sttt sb et eb e st esesbesesbenesbesebessesessene 638
13.4.5. STaNdard FIR Filter OPtiON.....civeirieirieirierisieriet ettt ettt st b e st s stesesbenesbesesbesaeseseenesbenessensens 639
13.4.6. Use Of the BeSSel FIlter OPtiON.....ccciiiirieiciicirieerie ettt et ettt et a e sesesbenees 642
13.5. APPENDIX E - INJUIY CrITEIIA...icutiiiiiiieteitirieit sttt st s r s 643
1357 HIC VAIUEB....e ittt st st st bbb st s bbbt s b bt st b bt es 644
13.5.2. BIMS CliPtuiieieiiirieieietrteiei ettt ettt ettt ettt b et s b et st e bt s b b st s b b e s et s e b e st s e b s et seebebe e st ebebeaeseebebenea 645
13.5.3. VISCOUS CIITRIIA..ccuiiuiiiiiiiiiiicictcttett e b b a e b e nen e 646
13.5.4. ACCeleration SEVEIITY INGEX......ccocuviriririinirininenesese sttt sttt sbe s b s e sbesbesbesbesbesbesbesbesbessesbessessens 647
13.5.5. Theoretical Head Impact Velocity & Post Impact Head Deceleration.........ccoevererenenenieneneneneneniens 648
13.5.6. Biomechanical neck injury predictor (NI . et ssesses e sessessessessessensens 650
13.5.7. The Thoracic Trauma INAEX (TT1) ..o iicrieeeerie e eerie e setteesere e e sereeeseareeesesbeeesesbeesssssesessssesessssessssssssessresessnns 652

11/1031 LAST UPDATED 02 MAY 2024



T/HIS

13.6. APPENDIX F - CUIVE COMTeIatioN....coueuireeuiieienirienisteteieesieesieesteesieeste e ste e see e ssesesbesessesessenessenens 653
13.7. APPENDIX G - The ERROR CalCUlation.....c..ccvueirieerieirieirieirieenieesiee ettt saeve s 670
13.8. APPENDIX H - The "oa_pref" Preference Fil......cccvievriiiininenecenescnesiesseeeesese e 672
13.8.1. The Interactive Prefere@nCes EAITON .. ...ttt ettt sbe e enes 674
13.8.2. LOCKING PreferENCES.....cuivieieiiieieieeeie sttt ettt ettt st ettt et ebe st ese st ese s b e st ss et esessesesenessensesensesens 676
13.8.3. FOrmat Of the 0a_Pref FilB. ittt sttt ettt s b e b e b saesesbenesbenens 677
13.9. APPENDIX | - WINdOWS File ASSOCIAtIONS......cctriririiieieieieeeene ettt 719
13.9. 7. WINDOWS (PC'S).ciiiriiriiriiniiiiiiiiiinieniesiesitsitse sttt s st sbe s b s s sae b sbe b sbesbssnesnis 719
13.10. APPENDIX ] - Typed COMMANGS....cceririirieieininiiniesteseetetete ettt sttt sbe st st e et be b see e 722
13.10.7. GIODAI MEBNU .ttt b e st r e b e bt e st b e r e 722
13.10.2. LISt COMMANGS...ciiiriiiriiieierieierteer ettt ettt sttt b et e bt e st b e b e e bt sae st s b et s b e e enennenennenens 723
14. Installation OrganiSatioN...........ciiiieiiiicniinnnitiineticsaetesnsiesssssesssssssssssessssssessassssssnssssse 732
14.1. Version 271 INStallation StrUCTUIE.....c..evieieirireriereeteesest ettt sbe st b s enes 733
T4.1.7. INSTAllAtioON EXAMIPIES. ....iiitiieiirieirieeetert ettt ettt sttt b st b s bbbt b b e bt s be st s be e ebeeebesaenesbene 736
14.1.2. Dynamic Configuration Using the Top Level 0a_pref File... ..o 738
14.1.3. The Hierarchy of oa_pref File REAAING......cccoireireireirieteiretreeretetete ettt s 739
14.1.4. LOCKING PreferenCe OPLIONS. ....ccccivieirieirieieientettsteit ettt ettt ettt be st b st st s be st s be e eb e st ebesbesesbeneebensesenses 740
15. JaDe: The JavaScript debUZEEN ......... e iiiiirreiiirneienrneeennerecsnetessnsisssnssssssassssssnsssssassssssnns 741
15.1. Viewing the Script Files and FUNCHIONS......cc.ccivviiiiiniieieieenesesesseseseesessesressessessesessessessesss 742
15.2. Adding/RemOVINg BreakPOiNtS.......coiiiirieriniiieneneeiesessesiesesssesiessessessessessessesssessesesssensesses 743
15.3. RUNNING the SCIIPt..ciiiiiiiiieteieseetese ettt sttt ettt e sbe e b e sbe s e e testeessesbesssensessesssensas 745
15.4. Printing the Value of @ Variable........c et 747
15.5. THE Call STACK ..ttt sttt b ettt et et b et e e et ebeebe s bt e e e e e ene 749
1 5.0, EXCOPTIONS. ettt sttt ettt b e bt et s bt st e b e s bt et e s b e s s e b e e bt e ae e R e s bt et e b e e e enesrean 750
15.7. MEIMOIY USGEE.....uiiiiieiieiieiite ettt ettt sttt ettt et ettt b e b e s seesme e s s e e bt e b e e neesnaesanesaneen 751
16. Licences Used in SOftWAre.......c.cciiveiiiniiiiiiiiiietiietisntsessssessasssssenssessasssessssssessssssssasss 752
16.7. APPIE PUBIIC SOUICE.....eiiiteiee ettt et 753
ST D = o TP PP P TP 754
1B.3. EXP ATttt s e et b e b s a e et resnenren 755
LT =T Y o 1 TSSO PP PR SUPRPOON 756
LTSI o 0 ] 0 1= = SO T O OO ST PR OO POTRIPRTN 760
TB.6. HDFS.. .ottt ettt et b bt et b e bbb et e et e bt e bbb et et be e b e e enen 764
1.7 P e veeteentee ettt ettt et s e sttt sttt e b e s bt st st et e b e e be e s h e e sat e st e et e e beenbeesate st e et e e be e beenbaesaaesateeas 767
1680 LIDCUN ettt b s b e bttt et b e s bbb e et e st e b s be st e nbe e emeeneerens 769
169 LIDZIT .ttt ettt h e bbb et h e bbb et et et aeeresbenaan 770
1010, LD PN ettt b ettt et e h e bkttt h e b bt st et et et ne b b ee 771

12 /1031 LAST UPDATED 02 MAY 2024



T/HIS

16,11, LIDXISXWIIEE ..ttt 774
16.12. TIDZIP .ttt b et b et b bbbt b et b et bbb ee 777
T T3 MPEG-LA .ottt s s b e bbb 778
1. T4, OPENSSL ittt sttt et sttt sttt s e et s b e et e st e s ssesbesbe e st et e sbeenbesbeea b e tesbe e st e besatentesaeennn 779
TB.T5. PCREZ.. ettt st st st bbb s bt e b e s bt e b s b e e se e b she e e e nneerees 783
16.16. PDFHUMMIUS. ..ottt s b aes 786
TB.T7. POV-RAY ..ttt sttt sttt st et bt st b e st b e et e b e s b e et e s bt e me et e sbe et enbesneennesreemeenes 787
16.18. SCNEMASATE.....e et 788
16.19. SIMOOTNSONT...viiiieetereere ettt sttt h et e et b e nesenrenes 789
16.20. SPIAEIMONKEY ..c..viiitiietieeteete ettt sttt nnene 790
16.21. TOML Parser fOr Cu...oiiiiiiiiiciiiciii e 800
16.22. TrEOVIEW...iiiiiiiiiiiiiicii it bbb b bbb bbb bbb b bbbt 801
16,23, TUI ettt b bbbt bbb bt b e bbb e bt e b e e e b et e b et e b et e b et e b et beneebenea 802
16.24. WIN-ICONV.uiiiiiiiiiiiiiiiiiiii bbb s bbb bbb s 803
TB.25. X2B4...ooiiiiiiiiiiteteit ettt b e b e s b bt a e r e s be b sresreen 804
1626, ZIID et bbb bbb bbb et et et b e b e e eneen 805
17. FONES ON LINUXu.ciiiiiiiiiiieiiiiiiiniineiieeinneiseeisnesssniessniessesessessssessssessssessssssssssessssessesssssssssessss 806
17.1. The Range of FONtS AVailable.....cc.o et 807
17.2. Plain Versus Anti-aliased FONS.....cccociveireinicicereere et 809
18. The JavaScript GUI BUIl@r ..........ciiiiiiiiiiiiiiiiiiiinnetienetteseesessasssesassssssesessasssessssssssanens 811
18.1. HOW t0 BUIIA @ GUIL..oniiiieiieeiceeeee ettt 813
1811, AQT @ WIHEEL. ...ttt bbbt e bbbt b et b e bt st e bt s b et b e e b e e ebenaenens 814
18.1.2. MOVE @ WIZEL...c.oiiieiiiiiccice bbbt 815
18.1.3. RESIZE @ WIAZET. ..ttt ettt ettt b e bbbttt s b et e b et e b et e st sbe st ebe st ebesenenen 816
18.1.4. SEIECHING WIAZELS. ..ottt ettt sttt ettt st s b et b e bbbt b et b et e b et e b et e st sbe st sbentebenseneanes 817
18.1.5. AlIGNING WIAGELS....oiieieiiietetie ettt ettt bbbt b bbbt 818
18.1.6. Setting the Properties Of WIdZELS. ..ottt ettt be bbb sae e sbene 819
18.1.7. Copying and Pasting WIGZEES......c.cccvvrieirininieiiinteetireetir ettt n et 820
18.71.8. DelEtING WIAZELS....eiteirriietirteterteertet sttt sttt b et b st b e st b et b et bbbt stk s be e b et eb e st ebe st ebesbenesbentebensne 821
18.1.9. LOCK the POSItioN Of WILEETS.....c.iviiirieiriiieierieiertee ettt sttt sttt b et sttt be e b saenes 822
18.1.10. Adding Widgetitems to Comboboxes and LiSthOXES.........cccecvreriinreeinnecireeieneeeeseee e 823
18.1.17. AQAING WINGOWS.....oiitiieiiieisietrietete ettt sttt ettt sttt st b et ek s sk sbebe s b e st b e st sb et ebe st ebesbenesbenesbeneebensenes 824
18.1.12. POPUPWINTOWS. ...c.covineeviieiirieiisietetestetesteststeststestesestesessesessesessessesessesessesessentesansesessesessensssensesensesessesesseneesens 825
18.1.13. Saving and LOAAING @ GULL...c..ciriiirieiriiieieieierieesieteiet ettt ste e st e sbe st sbe s esesesassenessenessensesens 826
18.2. HOW t0 UsSe the GUI IN @ SCHIPL..uiiiiieiiiiiieriseerieseetesie st steseessesresseseestessessesssessessesssessessenns 827
18.2.7. Read the GUI INTO @ SCIIPL..cuiriiriiriererieriesienerteste sttt sttt st ettt st st sttt st s b sbesbesbesbesbesbesbesbesnes 828

13/1031 LAST UPDATED 02 MAY 2024



T/HIS

18.2.2. ACCESSING the WINAOW ODJECES. ....irviuiriiieieieieieitrtetstetetet ettt ettt ettt sttt ettt be s 829
18.2.3. ACCESSING the WiIdZEt ODJECLS...c..cuirieirieieieteierte ettt ettt sttt ettt ettt be e 830
18.2.4. Accessing the Widgetitem ODJECES.....civiiriirieirierietei ettt ettt b st be et st b e ebe e e 831
18.2.5. Defining Callback FUNCLIONS. ..ottt ettt ettt ettt sbenaenens 832
19. WOFKFIOW TOOIS.....uciuiiniiiiiiiitiinntintininiinicnecntissnesessessessesssssssessssssesssesssesssesssesssessessseenns 833
19.7. WOTKFIOW USEI DALa.....coueiieeiirieierieirieerieicsieieste sttt sttt ettt st ettt sb ettt sttt benes 834
19.2. AUTOMOTIVE ASSESSIMENTS...ccuiiiiiiiiiiiiiicc bbb 838
19.2.1. Automotive Assessments PRIMER. ..o 840
19.2.2. Automotive ASSeSSMENtS T-HIS........cooiiiiiiiii s 855
19.2.3. Automotive ASSeSSMENtS D3PLOT ... 861
19.2.4. Automotive Assessments REPORTER.........ccooiiiiiii s 867
1.3, SIMVT ettt ettt sttt et s b et e s be s bt et e s bt s st et e s beeae e b e s bt e e e b e saeeneesbeeaeebesaeeneenee 871
T9.3.7. QUICK-STAIT GUITES ..eiiuveicteieiteietei ettt ettt et e e e s e sbe e st e e sabeesbbeesbsesabeesabeessssebesebsessbeessssessssenssesnbeens 872
19.3.2. DATA SOUICES.....ciuiiitiiiiiiiictc bbb bbb bbb b b bbb bbb bbb bbb 878
19.3.3. SIMVT WINAOWS....coiiiiiiiiiiciiitcti ettt et bbbt b e b b s 885
19.3.4. SIMVT FEATUIES.....ooiiiiiitiiiic bbb bbb bbbt be s 909
19.3.5. SIMVT FAQLeteitiiteiteietetee ettt bbb e bbb e e e b e a e b e n e nenen s 925
19,4, ENEIEY ChECK ittt sttt a s e s b s b s b et et esasbasbesbesbensensensens 926
19.5. ENItIES OF INTEIEST....ciiiiiiiiiriicci e 930
19.6. Eroded EIEMENTS........cuiiiiiiiiiiici et 935
19.7. STrENGN CRECK .iiiiteeeee ettt et s b sae et st s b e besbaessesbesasensan 938
19.8. INTrUSION CONTOUN PlOt......iiuiiiiiiieieieiieteeteneeteee ettt ettt ettt sb e e see e se et ene s 944
19.9. PUISE INAEX TOOL ittt ettt st sttt b e s b s b s e e et seebesbenbens 947
TO.T0. SEISIMUC. ettt et b e e e as bbb s e e as b b e b nes 952
T9.10. 7. SEOFEY DIifeuiurceieieirieiieierieisteertetsteeeest et ssesestesessasesseseesessesessesessesessessesessesessesessensesessesessesessensesansesessesessans 953
T9.T0.2. SEOFEY FOICO. ..ottt ettt sttt ettt e st e b e st e s bt e b e s at e s be e b e s st e s bt e bt easesse e beeasesate st easesseeseeasesneensesnnes 982
19.77. LS-DYNA O ISO-MME......oiiiiiiiiteeieese sttt sttt st sbe s b e sre et sbeseesresneens 1008
19.12. Euro NCAP VTC QUAIILY Criteria...ccecueirereriirierteteeriesiesiestet et st sttt et sse st st seeeenesnessesaes 1015
19.13. EUrO NCAP VTC VIHOS..c.eeuieuieiiriiriisieieietet sttt sttt ettt sbe st sttt et et sbe s b s b sbe s e e et enesbesbeseen 1025

14 /1031 LAST UPDATED 02 MAY 2024



T/HIS

1. Title

T/HIS Software Manual
from Oasys Ltd

X/Y Data Processing for LS-DYNA

= File Plotting  Functions Display Images Options | |: | | o 1
BASET=1.50
L L L L L
14 1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
[ - e - = d o - - L, L Y -
12 1 1 1 1
1 1 1 1
1 1 1 1
[ R o o, | I d o - - L, L Y -
10 1 1 1 1
1 1 1 1
B 1 1 1 1
- - - - - = ] IS S ™ 1 L - L ___ -
== g 1
= 1
g 1
w gt ---=--- : ——————————————————————— -
1
1
- L e e Y -
4 1
1
1
- - - - = U ' P—
2 1 1 1 1
1 1 1 1 T
EB 1 1 1 1 1
0 1 t 1 t 1
n 0.1 0.02 0.03 0.04 005 0.06
Time
— [BASE): K.E. - Whole Madsl
— [RUN1Y: K E. - whole Model Cazys THIS
— [RUNZ : K E. - Whaole Maodel PE——
— FRUMZ : K E. - wwhale Model et
("RUM4Y ; K E. - Yhale Model

LE-DYMA - Groups | Keyword
Bulk Data | Keyboard | CSW
Global Part Group ]
Solicks Beams Shellz Tk Shells
Stonewvallz  Springs ENETE I Contact=

Geo Conta Sestbefts  Retractors  Sliprings

Reactions Joirts ¥ Sections Subsystem
Rigid Bodie Spotwelds  SPCz Boundarys
FSlz SPH=

and dllSEIECt MODEL(S)
4 [|rA1: % hole Model
22Ul (1424 hole Mode

& 113 yhole Model
b4 hole Model
(S hole Model

Version 21.0, Copyright Oasys Ltd, 2024.
Oasys Limited | 8 Fitzroy Street | London | W1T 4B

LS-DYNA, LS-OPT and LS-PrePost are registered trademarks of ANSYS, Inc.

15/1031

LAST UPDATED 02 MAY 2024



T/HIS

2. Preamble
2.1. Text Conventions Used in this Manual

Text conventions used in this manual

Typefaces

Three different typefaces are used in this manual:
Manual text This typeface is used for text in this manual.

This one is used to show what the computer
Computer type types. Itis also used for equations, keywords (eg
*PART ) etc.

Operator type This one is used to show what you must type.

This one is used for screen menu buttons (eg

Button text APPLY )

Notation

Triangular, round and square brackets have been used as follows:
e Triangular

To show generic items, and special keys. For example: <list of integers>
<filename> <data component><return> <control Z> <escape>

e Round

To show optional items during input. For example: <command> (<optional
command>) (<optional number>)

And also to show defaults when the computer prompts you, e.g.:
Give new value (10) :

Give model number (12) :
e Square
To show advisory information at computer prompts, e.g.:

Give filename: [.key] :

THIS >>> [H for Help] :
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3. Themes for the Graphical User Interface

Themes for the Graphical User Interface

In addition to our Classic GUI theme, beginning in Oasys Suite 17.0, users can select
either a Light or Dark theme. Both of these provide a more modern look and feel for the
software, as well as offering different colour and contrast options for comfort and

accessibility.
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3.1. Setting the Theme

Setting the theme

The default software theme in Oasys Suite 21.0 is Light. This can be changed from the
Oasys SHELL by choosing from the Themes pop-up. This automatically saves the
selected theme as your preference for all programs.

LS-DYNA ENVIRONMENT DARK Themes
LIGHT
Preferences
Prepare - Analyse - Visualise - Process - Report

Manuals

PRIMER LS-DYNA’ D3PLOT T/HIS REPORTER Utilities
Status

Options... Options... Options... Batch... Support

The theme can also be set for individual programs from the Display menu in PRIMER,
D3PLOT and T/HIS or the Preferences menu (File->Preferences...) in REPORTER. This
choice is not automatically retained after exiting the program, so you must select a
theme, then select Save pref to ensure a theme is used for all future sessions.

Display Images Viewing Options
 Entities
Lighting
Colour
Swap Fore/Back
Options
Sketch Options

Saved Properties

Tuning

GUI theme: Light > Light
Dark
Classic
Save pref
Explain
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4. Introduction

Introduction

T/HIS is an x/y plotting program, specifically written to perform two functions:

1. To produce time-history plots from transient analyses, such as those performed
using LS-DYNA.

2. To plot any form of x/y data that is produced either by a program or by directly
typing in values.

T/HIS is a graphically driven, interactive program. Input and manipulation of data is
through a graphical user interface on systems capable of running X-Windows
applications; selections are made through "pressing buttons" using a mouse. On
machines not capable of running X-Windows it is also possible to use T/HIS in a
"command line" mode of operation; instructions are entered through the keyboard to
perform the required operations.
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4.1. Program Limits

Program Limits

There are a number of limits in T/HIS of which the user should be aware. These are

listed below:

Number of graphs
Number of curves

Number of points

Time-history blocks

Number of colours

Title

Labels

2271031

T/HIS can have a maximum of 32 graphs
The number of curves is unlimited

The number of points that can be defined per curve is
unlimited.

In the interface to the LS-DYNA time-history (.th£)

file there is a limit of 100,000 items in each of the node,
solid, beam, shell and thick shell time-history blocks:
thus 500,000 items overall.

In the interface to the LS-DYNA extra time-history
(.xt£) file up to 100,000 nodal reactions (or groups of
reactions) may be processed.

By default, T/HIS curves wrap around the following six
colours in order:

WHITE RED GREEN BLUE CYAN MAGENTA

However, a further 24 predefined colours are available
if required and 6 user defined ones can be created.

The title can contain up to 80 characters.

Labels for axes and lines can contain up to 80
characters.
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4.2. Running T/HIS

Running T/HIS

Starting the code

For users on a device with a window manager T/HIS is run from the T/HIS button in the
SHELL:

m SHELL 17.0 (build &73) — d
LS-DYNA ENVIRONMENT E—-
. . Preferences
Prepare - Analyse - Visualise - Process - Report

Manuals »
PRIMER LS-DYNA T/HIS REPORTER Utilities  »

Status

Options... Options... Options... Batch... Support

If your system has been customised locally you may have to use some other command
or icon: consult your system manager in this case.

Graphics Driver
T/HIS 9.3 onwards uses a OpenGL graphics driver.

T/HIS uses 32 bit (single-precision) numbers to store and plot data.

"Batch" Mode

T/HIS can run in "batch" mode where the main application window is not displayed on
the screen. "Batch" mode is available on all platforms.

To start T/HIS in batch mode use the command line option "-batch".
e.g. thisl4_64.exe -tcf=script.inp -batch

When running in "batch" mode T/HIS will automatically exit at the end of the script
regardless of whether or not "-exit" is specified.

NOTE : All image, postscript and PDF outputs require a DISPLAY on UNIX / LINUX
systems. If you are running T/HIS in "batch" mode as part of a automatic post
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processing script then T/HIS must have a X Windows DISPLAY even though the main
window is not displayed. If the machine you are using is a server or part of a cluster
without an X-Server then T/HIS can be used with the Xvfb software.

Selecting a device when a window manager is not
running
If you are running on a non-window device, for example a Tektronix display or

emulator, you may not be able to use screen menus. Instead you will have to run in
"command-line" mode.

It is very unlikely that a user on a modern workstation will see these options, since the
machine will have a window manager and will be running in "screen menu" mode. If
they do appear it suggests that the machine and/or software are wrongly set up: see
below for suggested remedies.

If T/HIS will not start in screen-menu mode

You may be running on a device with a window manager, but still only get the
command-line prompt (and probably no menu driven _93 shell either).

This is almost certainly because of one or both of the following setup errors:

(1) The DISPLAY environment variable has not been set up, or has been set
incorrectly. This tells the X11 window manager where to place windows, and it
must be set to point to your screen. Its generic setup string is:

setenv DISPLAY <hostname>:<display number> (C shell syntax)

Where <hostname> is your machine's name or internet address, for example:

setenv DISPLAY :0 (Default display :0 on this machine)

setenv DISPLAY tigger:0 (Default display :0 on machine
"tigger")

setenv DISPLAY 69.177.15.2:0 (Default display :0, address
69.177.15.2)

You may have to use the raw network address if the machine name has not been
added to your /etc/hosts file, or possibly the "yellow pages" server hosts file.

(2) Your machine (strictly the X11 "server") has not been told to accept window
manager requests from remote machines. This is usually the case when you are
trying to display from a remote machine over a network, and you get the
message similar to:
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X1lib: connection to "<hostname>" refused by server

Xlib: Client is not authorised to connect to server

In this case go to a window with a Unix prompt on your machine, and type:

xhost +

Which tells your window manager to accept requests from any remote client. It
will produce a confirmatory message, which will be something like:

access control disabled, clients can connect from any host

If T/HIS still fails to work then please contact your system manager, or contact Oasys Ltd
for advice and help.

Command Line Mode

Command line mode is the main method of data input on non X-Windows devices.
Command line mode is also available within the X-Windows screen interface and is
accessed through the dialogue window. In command line mode the user will be
presented with a prompt which also indicates which level of the menu structure the
user is at. For example:

Defaults >

In response to the prompt a valid option must be given. These are usually a two or
three letter abbreviation of a command; for example pL is the command to plot a
graph. A list of the commands available is provided by typing M (for Menu). In addition
to commands specific to one menu there are a number of commands which have the
same effect throughout T/HIS.

Q - (Quit) Abort and return to current menu
! - Go up a level in the menu structure

/" -Return to the top level menu

; - Equivalent to a <carriage return> in a string of commands

M . Lists menu.
Several commands can be strung together on one line, separated by spaces, for

example:

/DE GR ON

Numeric data can also be included in the command line if required, for example:
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/OP ADX #1 7.2 #
Commands can be in upper or lower case.

As well as menu level commands you will be asked questions such as:

THF file to read (filename 1)°?

The default response, if one exists, is given in parentheses.
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4.3. Command Line Options

Command Line Options

Instead of starting T/HIS using the Command shell it is also possible to start T/HIS from
the command line with a number of optional input parameters. Starting T/HIS from the

command line offers a number of advantages.

e Faster start-up is possible by pre-selecting the device type.
e The input filename can be specified and opened automatically.
e Faster start-up is possible by pre-selecting the device type

Argument format:

<application name> (<arg 1>) (<arg n>) (<input filename>)

T/HIS 21.0 can be started with a number of optional command line options

Graphics
device type

-d=<device type>

€g -d=default

Valid device types are:

opengl OpenGL
tty No windows
default OpenGL

Command file
name

-cf=<filename>

€g -cf=run_1.tcf

Any valid T/HIS command file
filename

FAST-TCF input
file

-tcf=<filename>

€g -tcf=run_l.inp

Any valid T/HIS FAST-TCF command
file filename

-set=<filename>

Any valid T/HIS settings file

Settings file
€g -set=this001.set

JavaScript -js=<filename> Any valid T/HIS JavaScript file
€g -js=sort_curve.js

JavaScript ~js_arg=<argument> Any valid string.

Arguments

€g -js_arg=abc

The arguments can be accessed in the
script by using the global arguments
array.

Multiple arguments can be given to a

2771031
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script by using more than one -
js_arg command line argument.

LS-DYNA Model

All the files
associated with
the model are
opened and
the contents
scanned.

<filename>

€g run_1l.thf

Any filename from the analysis

This should be the last argument on
the command line.

LS-DYNA Model
list

Specify a file
containing a
list of models
for T/HIS to
automatically
open.

-model list=<filename>

€g -model List=job_list

The model list file should contain the
full pathname of one file from each
model that T/HIS should open. Each
file should be on a seperate line and it
should be the first item on each line
(other items seperated with commas
can be specified on the same line for
use with REPORTER).

Model
Database file

Specify the
name of the
default model
database file.

-mdb=<filename>

€g -mdb=database.xml

The model database file is an XML
format file that contains information
on where models are located along
with a brief description of each model
The model database can be used to
easily select multiple models..

T/HIS curve file

Specify a T/HIS
curve file
containing one
or more curves
for T/HIS to
automatically
open.

-cur=<filename>
Or —curve=<filename>

€g -cur=test.cur

T/HIS curve file
list

Specify a file
containing a
list of curve
files for T/HIS

-curve_list=<filename>
Or —curve=<filename>

€g -cur=test.cur

The curve list file should contain the
full pathname of each cure file that
you want T/HIS to open. Each file
should be on a separate line.
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to
automatically
open.

T/HIS bulk data
file

Specify a T/HIS
BDF file
containing one
or more curves
for T/HIS to
automatically
open.

-bdf=<filename>

eg -bdf=test.cur

Automatically
maximises the
T/HIS window
so that it
occupies the
full screen.

-maximise

Read THF file

-thf=<yes/no>

Read XTF file

-xtf=<yes/no>

Read LSDA
(binout) file

-lsda=<yes/no>

Read ASCII files

-ascii=<yes/no>

Specifying a
custom
"oa_pref" file.

This causes an
extra, optional
"oa_pref" file to

-pref=<filename>

<filename> must be a valid "oa_pref"
file.

If it has no path prefixed, the file is
assumed to be in the OA_INSTALL
directory. Any legal filename may be
used.

be read.

Use ELOUT -use_elout=<yes/no> By default T/HIS uses the ELOUTDET

instead of part of the LSDA file in preference to

ELOUTDET ELOUT if the LSDA file contains both.
This option can be used to force T/HIS
to use the ELOUT data when reading
Shell and ThickShell data as the
ELOUT data can be in the global
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coordinate system instead of the
element local coordinate system.

Write out data
in the ISO-MME
format (See
WRITE Options
)

-write_iso_mme

This option should be used in
conjunction with the -
iso_output _dir and -iso_config
options. A model to extract the data
from also needs to be specified. As an
example:

this.exe -write_ iso_mme -
iso_output_dir=<directory> -
iso_config=<filename>
<model filename>

Specify the
output
directory to
write data to
for the -
write_ iso_mme
option.

iso_output_dir=<directory>

Specify the
configuration
file to use for
the -

write iso_mme
option.

-iso_config=<filename>

Specify a
directory for
T/HIS to start
in.

-start_in=<directory>

Any valid directory

Set the width
of the T/HIS
graph window
(in pixels)

-Xres=<size>

eg -xres=800

Set the height
of the T/HIS
graph window
(in pixels)

-yres=<size>

eg -yres=600

Run T/HIS
without the
console
window.

-noconsole

Windows only.

Run T/HIS in
"batch" mode

-batch

For this option to work you must also
specify a command file " -
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where the
main
application
window is not
displayed on
the screen.

cf=filename " and the name of the
PTF file to open.

This option will automatically set " -
exit " sothat D3PLOT terminates
after playing the command file.

Redirect output
from the
console
window to a
file on
Windows.

To redirect
output on
Unix/Linux use
the shell
redirection
options
(typically > for
<stdout>, & for

-eo=<filename>
-eo
-eo=default

-eo=<filename> is designed for the
user to suppress the console and
redirect logfile output to the specified
filename. In order to permit multiple
sessions to coexist on the same
machine the process ID will be
appended to the <name> part of the
filename to give <name> pid.<ext>.

If plain "-eo" Or "-eo=default" are
found then filename generation is
automatic, and the first valid of:

$TEMP%\this log <pid>.txt
$TMP%\this_log <pid>.txt
$HOMESHARE%\this_log <pid>.txt

Start writing
the checkpoint
files upon
T/HIS startup

Read
checkpoint files
and Show
checkpoint
playback panel
upon T/HIS
startup.

Directory path
to write
checkpoint files

write checkpoint files=<

TRUE/FALSE >

show_checkpoint files=<

TRUE/FALSE >

checkpoint dir=<

directory >

<stderr>) $USERPROFILE$\this log <pid>.txt
will be used.

Read/Write

checkpoint

files TRUE/FALSE, turn on/off the writing of

the checkpoint files (default is FALSE)

TRUE/FALSE, turn off the initial
checkpoint files panel (default is
FALSE)

If the writing of the checkpoint files is
OFF, the reading will also be OFF.
<directory> must be a valid directory
name on your system.

If the value is <none> then the
checkpoint files are not recorded for
the T/HIS session.
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Stop and exit |-exit

after command
file

Some examples for T/HIS might be:

pathname/thisl2.exe -d=x run_2.thf (Use device X, open a .thf file)

athname/thisl2.exe -d=tt . .
I;f=batch/tcf —exit Y (No graphics, run command file)

Note that no spaces should be left in the syntax <arg>=<value>.

For example: "-d = x "isillegal.
Correct syntaxis: " -d=x "
3271031
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5. Using Screen Menus

Using Screen Menus

Versions of T/HIS prior to release 6.1 only had a "command-line" interface. This has
been preserved for backwards compatibility, but a "screen-menu" interface has been
added which allows you to drive the program almost entirely with the mouse.
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5.1. Basic Screen Menu Layout

Basic screen menu layout

T/HIS runs within a single window, owned by the window manager, which has several

sub-windows inside it. A typical T/HIS session will look like this:

—'“__

o T

File Graphs Plotting Functions Display Images Options

B Plotting Display ] [

Style

F'age Number et 1= 1 w1 e

Operate Matm
Macros > | Title/Axes
Graps

m:mmm
[None |

LGOS : BELT TEST LGOS : BELT TEST
800.000 ; t
| - == -
T 6000007 — ! ] I I
2 I “E-' T = - -
& 4000001 — ! g I
2 ! S 0.000] Sl
& - 2 | | |
£ 200,000 o
=] | B4000] — - - - -k - - -
! | | |
0.000 ] l l l l ] l ]
-8.000
0.00 002 004 006 008 0.10 0.00 002 004 006 008 0.10
Time Time

= Disp x - Node 1343 (%)
= Disp % - Mode 1344
Disp x - Node 1345

—Disp y - Node 1343
— Disp y - Node 1344
— Disp iy - Node 1345

E| Plotting Display Sl Plotting Display EE
LGOS : BELT TEST LGOS : BELT TEST
0.000 = f f t t ' f
! ! goo000f — —'—---1--d--4L--
= | | = | |
g | | g | |
o 400001 — 7T T 7 T T NS T T T & 400000 — —I— — I
[ 5] |5
] | | o | |
[»5 [=3
0 | | o | |
a | 72000007 — — )~ — — iy
B0000T ~ T 7T T T T T NS |
| | | | 0.000 1 at
000 002 004 006 008 0.10 200 002 004 006 008 0.10
Time Time
—Disp z - Node 1343 — Disp mag - Node 134
— Disp z - Node 1344 — Disp mag - MNode 134
Disp z - Node 1345 — Disp mag - Node 134
B Global Commands
PLOT POINT
ZOOM |AUTOSCALE| CENTRE
MANUAL | STOP | TIDY

<= Undock
Blank...

Curve Manager

conaense|
Tave_|

Curve Rang Select
Curve | | Curve |

[

Delete... ™
Labels...r
Sort by :

D

Ji 1 Rl Disp x - Node 1343 (%)
02 R -aDisp x - Node 1344
3 Jal|Disp x - Node 1345
0 E®os, e
I - [T AT
| 6 JRcaDisp y - Node 1345
7 AR |Disp z - Node 1343
08 - fa Disp Z - Node 1344
9 JRem|Disp z - Node 1345

10 JR=m Disp mag - Node 1343
| Erra
Dlr-‘.p mag - Node 1345

13
14
15
16
1
19

+

Curve ID

Label

—e—

=
-4

The various sub-windows always exist within the master window, and may be moved

and resized at will inside it. They will keep their relative size and

position as the master

window is changed in size and/or shape, and will reappear after the main window is de-

iconised.

The default layout of the main sub-windows is as follows:
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Craphics Atea

Mlain M e Options

Mlenu Area

Dialogue and List

Global Commands

These windows cannot be dismissed. A brief description of their functions is:

Main Menu
Options

Graphics area

Dialogue &
list

Menu Area

Global
Commands

Provides access to the majority of the commands and options
available in T/HIS through a series of sub menus (see Main Menu ).

Is where graphs are drawn. In T/HIS 21.0 this area can contain a
maximum of 32 graphs ( see Graphs and Pages ). Alternatively if
graphs have been organised into pages (see Page Layout ) then this
area will display a single page of graphs.

Allows "command-line" input and output, also provides a listing area
for messages.

Displays the commands and options associated the current selection
from the main menu options.

Gives access to commonly used commands (see Global Commands
and Pages).

While you are free to reposition these master windows it is recommended that you
keep to this default layout. This is because when further sub-windows appear their
position and size is designed assuming this layout, and aims to obscure as little useful
information as possible.
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5.2. Mouse and Keyboard Usage for Screen Menu
Interface

Mouse and keyboard usage for screen-menu
interface

All screen-menu operations are driven with the left mouse button, with the following
exceptions:

(a) Text in the dialogue area and text boxes requires keyboard entry.
(b) Text strings saved in the cursor "cut" buffer may be "pasted" into dialogue areas and
text boxes using the middle mouse button.

The primitive "widgets" in the menu interface are used as follows:

BUTTONS:

Screen buttons are depressed by DISMISS APPLY HELP

clicking on them, but action only takes
place when the mouse button is The following checkpoint file(s) have been found
released, so it is safe to drag the

(depressed) mouse around the screen.

Buttons may also be greyed out to indicate that the option is not currently available.

Buttons with " ... " after them will usually invoke sub-menus.
Line Label " | ine Label
"Popup” window invocation : Buttons with an " >" ST
symbol may be selected normally with the left mouse -
. . . -Axis Label
button, but if the right mouse button is depressed over —
B, " "o . . Title
them it will invoke a "popup" window. Holding the right
mouse button down move the cursor into this window to
make a selection, or move elsewhere and release the
button to deactivate the popup.
SLIDERS:
1 Faint Mumber 1000
. u r
Sliders are moved by clicking on the slider 783

button itself, and then dragging it to a new
position. They may also be moved automatically
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by clicking on, and holding down, one of the
arrows at either end.

Contact Tes 1

TEXT BOXES:

To enter text in a text box: first make it "live" by clicking on it, then type in text, then
type <return> to enter the string. Clicking on a "live" box for a second time is exactly
the same as typing <return>, so clicking twice on a box effectively enters its current
contents. You can use the left and right arrow keys for line editing within a box: text
entry takes place after the current cursor position.

RADIO BOXES [t [
1 x2 HFH

A"radio" set is provided where only one selection is possible from

a range of options. In this example the postscript laser output has b @

been set to a single image per page. I 44 BH

MENU SELECTIONS:

Menus of items are used when you need to make one or =
more selections from a (potentially) long list. Click on the row
you want to select: clicking on a row that is already selected
will have the effect of unselecting it. When the list is too long
to display in the window you can use the vertical scroll-bars to
move up and down it.

Enties =
Sort By Model «

T

A range of items may be selected by either

1) Click on the first item and hold down the mouse key,
drag the mouse to the last item in the list. All items
between the first and last including the first and last are
selected.

or

2) Click on the first item, hold down the SHIFT key and click W1 MNode
on the last item in the list. All items between the first
and last including the first and last are selected.
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5.3. Dialogue Input in the Screen Menu Interface

Dialogue input in the screen menu interface

The full command-line capability is preserved when T/HIS is running in screen-menu
mode, and you are free to mix command-line and mouse-driven input at will. There are
some situations in which command-line input is more efficient: for example when
entering lists of explicit entities.

Commands are entered in the dialogue box:

-#*ji

ing MODEL : 2
ning THF file
.0 THF datahasze opened
completed

F database opened
mpleted

= | [~

As this example shows the dialogue box is also used for listing messages, warnings and
errors to the screen. It can be scrolled back and forth (its buffer is 200 lines long) to
review earlier messages. The following colours are used:

Normal messages and Yellow
prompts

Text typed in by you White
Warning messages Magenta
Error messages Red

There is a minor limitation when mixing command-line and screen-menu mode: you
cannot perform the same function simultaneously in both modes. If you attempt to do
so you will get the message:

WARNING: recursive access attempted
And you will not be permitted to continue.

For T/HIS 20.0 onwards, we have now also added the ability to use the Up and Down
arrow keys in order to cycle through previously issued commands that you have
entered into the Dialogue window. Currently only the last 50 commands are stored in
memory. Commands issued after this 50 limit will remove the oldest issued commands
first from the list.
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5.4. Window Management in the Screen Interface

Window management in the screen interface

Moving, resizing and scrolling of windows is based on the conventions used in the Motif
Window Manager.

To move a Click down on its title bar, then drag the window to where you want
window: it to be. A "rubber-band" outline moves to show the window's
current position.

To resize a Either
window:

Click on a border bar to move just that side, or on a corner bar to
move both sides attached to that corner. Again, a rubber-band
outline shows you the new shape.

or

Use the MAXIMISE button in the top right hand corner of the
window to increase the size of the window to the largest possible

Size.
To scroll a If a window has got too small for its contents then horizontal
window: and/or vertical scrollbars will appear. Click on a scrollbar slider

and move it to the desired position, the window contents will
scroll as you do so. Alternatively click on the arrows at either
end of the scrollbar for timed motion in that direction.

To minimise a Click on the button Zlin the top right hand corner of the
window: window. When a window has been iconised it will appear in the
ICON area at the bottom of the screen.

Torestore a Iconised windows may be restored by clicking on the icon in the
window: ICON area.
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5.5. Common Borders for graphics windows

Common Borders for graphics windows

When a page contains more than one graphics window these are laid out in a cellular
grid as defined in the Window Layout section. This leads to "common borders" between
adjacent windows. From T/HIS 19.0 onwards it is possible to drag this common border
with the mouse in a way that resizes windows on both sides of the border as shown in

the following images.

Move the mouse (don't depress a button) over a border region between two windows.
This will highlight the drag areas in which a "click and drag" operation will move
borders. In order to control which borders are dragged, three zones - coloured pink,
blue and green - are shown and these have the following meanings:

Pink zone defines a common border
between exactly two adjacent

— [G1 =  Plotting Displa__DI— G2 »  Plotting Displa_-D

Common vertical
border between
0.0

1
. G18 G2 o % il i Sl Bl B
windows. . . ] T S
-0.8 0.0 0.8 I -8 -04 00 04 028
—(G3» Poting Displa ] — (G4 »| Piottng Displa ]
. . 1 1 1 1 1 1 1 1
o M= T TIT T T AT e T TIT 7T T
[ 1 [ [ 1 [ 1 [
-0.8 0.0 0.5 o0& -04 00 04 03
(Horizontal and vertical borders
behave the
same way. A horizontal border is
shown
here. The example on the right shows
a
vertical border being moved.)
—(Gi» Phting Display Auto Bla L] —(G2» P~ [J
Dragging in this pink region border Only this
moves only that common border ! ! I common L
. per t—=—1m =41 border ¢0_]’I__'I'__I
between the two windows. L 1 1 moves L
-8 -4 0.0 -0.8 0.0 0.8
So in this example, the vertical border
between G1 and G2 is moved, but that | | (&2 Peting Dsgia™L] =(csf  Pottng  pispa ™[]
between G3 and G4 is unchanged. | | |
1 1 1 1 1
sor - " "I = — 11 [vXv) ol el i At Rl '
[| ] [| | ] [| ] [|
-0.3 0.0 0.8 -08 -04 00 04 03
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—(Giw Potng Displa  1|—[GZ »| Piottng  Displa L]

Blue zones define a common border c cal
. . . ommon vertica
extending the full height or width of I border between

: 00T I ~ G1/G2 and G3/G4
the page as appropriate. e

-0.8

—(G3» Pioting Dispa LIl — (G2 » Piottng Displa L]

sor - " <1 = — 11 [vX1) il el i At Rl
L 1 L [ 1 L 1 L
-0.3 0.0 0.8 -08 -04 00 04 03
(Both blue zones have the same effect,
it
doesn't matter which end you use.)
Dragging in the blue zone moves all —(Gi» Pottng Dispay Auto Bla~ L] —[Gz» P~ L
windows on either side of the border The entire border
in the appropriate direction. In this ! ! between G1/G2 r_r_!
. 0o T = TF T “and G3/Gd moves of1T T F T 7
example, all four windows are moved. 1 1 1 1 1
08 04 == 15 00 08

= [G3 » Plotting  Display Autu_Bh|-|;|_ = (G4 » PH-D

1 1 1 1 1 1 1
T -—"rFr—"A--r- ol -1

1 1 1 1 1 1 1
08 04 00 04 08 00 08

—(Giw Poting Displa LIl— [GZ »| Piotting Displa ]
Green zones define two common
borders extending both horizontally Common vertical and
and vertically to the full width and horizontal borders

between all windows

height of the page 08 -04 00 04 08

—(G3w Pioting Displa LI§— (G2 » Fiotting Displa L

porE T T I T T o T I T 71T
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(Both green zones have the same
effect, it
doesn't matter which end you use.)

Dragging in the green zone moves all
windows on either side of the border
in the appropriate direction. In this

example, all four windows are moved.

O

— [G1 »  Plotting Display Auto_Blank =0 — GZw

J_ 1 __ L __1_
1 | 1 1 1
1 1 1 1 1

[ —
1

- -l - — L
1

Ll - — 1 - L

0aT

00T ~ -~ Both vertical and horizontal 0

borders between all windows
L _— _ are moved

08T g : =" I

|

—(G3» FPiottng Display Auto Blank L1 —(Gas LI

- =1

i
=
5
=
=

0.8

ook me —gi— —gn - =T -z 1 ol oo o

When windows are not the
same size:

In this example G5 is twice the
width of G3 and G4 above it so
there is no single common
border between G3/G5 or
G4/G5. In this situation, there
will be no pink zone, only blue
and green.

—(G3» Fiting Dispa L] —[G2» Poting Displa ]

o m T T 71T T T po C TIF TIT TIT 1T

-0.8 0.0 0.8 -08 -04 00

— (G5 H “itfing  Display  Auto_Blank [ Lock | (AB E! E

There is no pink "single —i—— But you can still
common border because ! move the whole
G5 here spans both G3 = ~17 T1% o
and G4 — 1

o000z

Positioning the mouse at
window edges:

When using the green zone to
drag both horizontal and
vertical axes, the borders that
are dragged are those which
intersect at the corner where
the mouse is located.

‘/ % 08 -04 00 04 03
—

—(Gi» Poting Display L] —[GZ »| Plotting Displa L]
Mouse is positioned H

here.

.
—(G3» Pioting Display ] — [G2 »| Piotting  Displa. L

X e Rt S o el s

-0.8 -04 00 04 08 -0& -04 00 04 035

— (G5 » Pottng Display Auto_Blank =

[ e

1
-0 -0& -06 -04 -02 00 02 04 06 08 1.0
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In this example, the mouse is
at the bottom left of G1/ top
left of G3 and it can be seen
that the borders that are
highlighted for dragging are
those which intersect at this

point.

. . 7
Switching common border Graph Layout o
dragging on/off Create Graph(s)

Mumber of graphs to create
O Create using preference =ettings
Create using current settings

Common borders are on by default, but ® _ ! 2

@ Copy settings from graph
they can be controlled from the Graph
Layout paneL Page Size Width 127 pixels

Haight L8714 Lo
The default behaviour may also be set by Common borders between windows 7
the preference: Snap dragged window to grid Insert ¥
this*common window_borders: true |
false

Window "snap to grid" and other options.

When dragging an entire window with the mouse to move its position on the screen (i.e.
not resizing it) there are several possible outcomes:

1. Snap to Grid: The window is moved from one "cell" in a multi-window page to a
different cell, shifting the contents of one or more cells out of the way.

2. Free positioning #1: The window is moved from inside the T/HIS master window
to a new user-defined position within that window, i.e. positioned where it is
"dropped".

3. Free positioning #2: The window is moved from inside the T/HIS master window
and out onto the desktop.

The behaviour of "Snap to Grid" is illustrated in the following figure:

In this example, G4 is being dragged and Releasing the mouse in this example
the cursor is causes G4 to
at the "+" position inside G1. The borders | move to the "cell" of G1, and windows G1
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of W1 are to G3
highlighted in blue to show it is the to move down in the grid to make space
destination window. for it.
Plottng LI — (G2 »| Piotting 1| — (G4 »| Potting L — [G1» Plotting — J
B L I B ) & 'Y S iy &
1 1 1 1 1 1 1
ofo E: -08 0.0 08 -08 00 0.8
— (G2 ing (Ga |F‘Intling TU| —@2» Poting —L —(G3» Piotting — LI
L1 e ey _|_ | [ 1 _ _i_ _ _1_ - _J__1
0 1 | 1 oq, L 1 0. | | | ﬂ'+| | 1
-08 0.0 0.8 -0.8 0.0 8 0.8 0.0 0.3 -0 00 0.3
"Snap to grid" behaviour illustrated in "Insert" mode
Switching "Snap to grid" on/off
Snap to grid is on by default, but itcan be
controlled from the Graph Layout panel.
Number of graphs to create
The default behaviour may also be set by ® Create using preference settings
the preference {:} Create using current zettings
Copy settings from graph 1
this*snap window_position: true | O cony ’ e
false Page Size Width 727 pixels
Height 671 pixels
If turned off, the wmdow positioning within o =
the master T/HIS window reverts to "Free [ e e nsert ¥
positioning #1" mode with the window — -

positioned where it is dropped with the mouse.

The behaviour of the other windows when a window is moved into a new position
depends on whether the mode is Insert or Swap:

Insert | Other windows circulate either up or down, as in the example above.

Swap |The window being dragged and its destination window swap places

Dragging a window from inside the T/HIS master window onto the desktop, "Free
positioning #2", is independent of the "snap to grid" setting: once on the desktop the
window does not have any cell membership.

The ordering of windows within cells can also be controlled explicitly within the the
Graph Layout panel.
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5.6. Dynamic Viewing (Using the Mouse to Change Views)

Dynamic Viewing (Using the mouse to change
views).

"Dynamic" viewing is the name given to the process

in which you perform viewing transformations by = :| :|

moving the mouse around the screen. -
& i

Dynamic viewing

4 =Ehifte
=Lontral=

Dynamic Translation.

Dynamic translation uses <mid mouse> + <left shift>

The cursor symbol is yellow, and looks like:

The relationship between mouse and image motion is
intuitive: the object tracks the mouse motion in the
screen XY plane. The initial position of the mouse is
irrelevant.

Dynamic Magnification (Scaling).

45/1031 LAST UPDATED 02 MAY 2024



T/HIS

Dynamic scaling uses <right mouse> + <left shift>

The cursor symbol is green, and looks like: —I

Mouse motion to the right and up makes the image
larger, left and down smaller. The initial position of the
mouse is irrelevant. A horizontal movement will scale just
the x-axis while a vertical movement will scale just the y-
axis.
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5.7. "Tool Bar" Options

"Tool Bar" Options

Across the top of the main graphics window are a number of buttons that can be used
to access other T/HIS menus (see Tool Bar ) for more details..

File Graphs Plotting Functions Display Images Options Style —_— 053366 W 577.3046

If the graphics box is maximised to take up the whole of the main window these buttons
can be used to access the rest of the T/HIS menus without having to resize the graphics
box between commands. Almost all of the options and functions in these menus may
also be accessed from other menu locations, e.g. the Main Menu area.
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Colours

The colour popup allows users to select a standard colour or set-up and use a user-
defined colour.

For some menus special context colours are available, for example "Entity", "Default" or

"Background". These options are explained in more detail in the sections of the manual
about that menu.

Standard Core Colours

The top two rows show the 30 standard core colours.

Colour Save Colours

NN N NN NEE
| | Do el | |

HEEN |
H ENEN | FNEEEN |
[ 5 e a1 [

Entity Screen Pick Current

When you hover over the colour the name is shown.

Colour Save Colours

_/HEN N man
B | D] | M

NN
HEN
HRNNEN | SEEEEN |
EEEE B

Entity Screen Pick Current

This name can be used to specify this colour in preferences and dialogue inputs.
In T/HIS this name can be used in JavaScript and FAST-TCF.

When using the name, "_" is used instead of " ", for example "Hot Pink" becomes
"HOT_PINK".
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The standard core colours available are very similar in D3PLOT and T/HIS. The
following colours are a similar shade but have different names:

D3PLOT T/HIS
Red/Magenta |Orange
Green/Cyan |Turquoise
Yellow/Green |Lime
Light Blue Sky
Dark Orange |Pink
Cyan/Blue Medium Blue
Red/Orange |Light Pink
Grey Medium Grey

User-Defined Colours

The lower rows show the user-defined colours. There can be up to 150 user-defined

colours.

Save Colours

Screen Pick

Click on a user-defined colour to apply it, or click on an empty slot to create a new
user-defined colour.

User-defined colours can be used in the dialogue input by specifying their name.

In T/HIS user-defined colours can be used in FAST-TCF.

4971031
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Colour Palette

0 Red 255
by < I

Creating

To create a new user colour click on an
empty slot. This maps a colour palette.

The colour can be edited a number of 295
ways: 0 Green 255
; ; |
e Using sliders to set the red, green [ 251 -~

and blue value,

e Inputting a hex colour code,

e Clicking on the colour wheel and
cone, or

e Using sliders to set the hue, light
and saturation levels.

0 Blue 265
IIIHI « PN >
0

RGB Hex: FFFFOD

When you create a colour it is applied. A 100

0 Hue angle 359 0 Saturatio 100 0
« I > < E— Y
180 100  Light

Editing
’ Colour
over over a user
colour to edit it. You J...J.J.
have the choice to J..J.JJ.
|

change the name of
the colour, Edit it,

or Delete it. |.ﬂﬂﬂ +| +] +

The user-defined colours are given the standard name, for example "user_1". They
can be renamed. The name must start with a letter and gets set to all lower case. If
the name is not unique, a number will be appended to it, for example "green_1".
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Edit maps the colour palette. If you edit a colour it is then applied.
Delete removes a colour. The colour is no longer available when you next open the

colour popup.

Savin g Colour Save Colours

The user-defined
HEE |

colours can be

saved. The same
HEN -
A ] ] ]

user-defined colour
Screen Pick Current

are then available
when you next run
D3PLOT or T/HIS.

The user-defined colours are stored in the user_colours.xml file. If the user has
permission to modify things in the INSTALL directory, the user is given the option to
either save the user colours to the INSTALL directory (which is sometimes visible to
multiple users) or their HOME directory.

Alternatively, the preference user colour file can be set to specify an .xml file.
When D3PLOT or T/HIS is next started the user_colours.xml file is read in.

If the same colour, for example "user_1", is defined in the user_colours.xml file in
both the INSTALL and HOME directory, the HOME directory user_colours.xml file
takes precedence.

If the preference user_colour_file has been set, any user_colours.xml file in the
HOME directory is ignored. If a colour is also defined in the user_colours.xml file in
the INSTALL directory, the user_colour_ file .xml file takes precedence.

For T/HIS, if a user colour was previously set-up using a preference, for
example this*user_colourl , and that colour slot is also defined in a
user_colours.xml file, the user_colours.xml file takes precedence.

T/HIS Link

When running the T/HIS link any user colours created in D3PLOT (or in T/HIS) will be
available in the other program. When T/HIS is first opened it sets-up the user colours
to match the current D3PLOT session, rather than using a saved user_colours.xml
file.
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6. Graphs and Pages

Graphs and Pages

T/HIS 21.0 can display a maximum of 32 graphs. Each graph can have a different
appearance and they can display different curves.

Graphs can be laid out using a number of different formats and they can be organised

into Pages.

52 /1031

Graph Layout . X

Create Graphis)

Number of graphs to create

0 Create using preference settings

0 Create using current settings

@ Copy =settings from graph

Page Size

Common borders between windows
Snap dragged window to grid

Width 1621 pixels
Height 937 pixels

Ingert ¥

[ Basic

[ | Advanced

Automatic Page Layout

® Tile wide
) Tile Tall
O 1x=1
QO 2x2
O 3x3
O xx¥

o] v

Window Order (drag to reorder)

A

T/HIS Graph 1

T/HIS Graph 3
T/HIS Graph 4

TrHIS Graph 2
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6.1. Creating Graphs
Creating Graphs

Create Graphs Create a new graph.

The shortcut key 'G' can also be used to create new graphs.

Number of graphs

This option can be used to create multiple graphs.
to create

Create Graphiz)
Mumber of graphs to create

{:) Create using preference =ettings

O Create using current settings

@ Copy =settings from graph

When new graphs are created, the initial settings for each graph can be copied from
three different sources:

Create using preference The Display and Axis Settings are copied from the

settings preference file.

Create using current The Display and Axis Settings are copied from the
settings current settings in the Display and Axis menus.
Copy settings from The Display and Axis Settings are copied from the
graph n specified graph.
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6.2. Page Size

Page Size

These options can be used to specify the total size of the area (in pixels) used by the
graph windows.

Page Size Width 1621 pixels
Height 537 pixels
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6.3. Page Layouts

Layout

Graphs can be laid out in a number of different formats and can be organised into
Pages.

From D3PLOT and T/HIS 19.0, the Graph Layout menu is split into separate Basic and
Advanced modes.

Baszic Advanced
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6.3.1. Basic Mode

Basic Mode

O Tile wide
. O TieTal
In Basic mode, the menu can be used to select a &) o Select Layout
page layout that is automatically applied to all of O 2x2
the pages. O zx2
Pag QO xxy

Automatic Page Layout

If an Automatic page layout is used and the
layout is set to Tile Wide or Tile Tall then all
Graphs are automatically added to page 1.

In all other layouts, Graphs are automatically
added to pages and as many pages as needed
are created to hold all the Graphs.

Tile Wide

All of the graphs are positioned on a single
page.

Tile Tall

All of the graphs are positioned on a single
page.

1x1

Each graph is positioned on its own page.
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2x2

Graphs are arranged in a 2 by 2 grid. If there are
more than 4 graphs, then graphs 1 to 4 are
positioned on page 1, graphs 5 to 8 on page 2,
etc.

3x3

Graphs are arranged in a 3 by 3 grid. If there are
more than 9 graphs then graphs 1 to 9 are
positioned on page 1, graphs 10 to 18 on page
2, etc.

XxY

Graphs are arranged in a X by Y grid.

Window Order Window Order (drag to reorder

T/HIS Graph 1
By default, Graphs are added to pages in the THIS Graph 2
order they are created. THIS Graph 3

T/HIS Graph 4
The order of Graphs can be changed by clicking TIHIS Graph 5
on a row and dragging it up or down the listto a T2 BTl
new position. TIHIS Graph 7

T/HIS Graph 8
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Window Order (drag to reorder)

Any Graphs that have been dragged out onto the 4
desktop are removed from the list (Graphs 3 and
4 in the example on the right).
If Graphs are on the desktop, the menu will

display additional rows that can be used to add
the graphs back into the list so that they are << Add ftem > M

displayed on a page again. TN e——
p y p g g Add THHIS Graph * Graph3
Graph 4

Right-clicking on an << Add item >> row will
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6.3.2. Advanced Mode

Advanced Mode

Advanced mode can be used to give more control over which graphs appear on which
page. Unlike in Basic mode, a graph can appear on more than one page.

Advanced mode works in a similar way to Basic mode except that it controls the settings
for the current page only.

In Advanced mode, the layout and content of each page can be set for that page, and
the order of the items displayed on each page can also be controlled by clicking on an
item and dragging it up or down to a new position.

Right-clicking on << Add item >> will display a popup menu that can be used to select
any Graph that is not currently on the page.

| Basic [ | Advanced [
Current Page Layout | Tile Wide h|
xi[ 1] vl 1]

AllPages...

Current Page Window Order (drag to reorder)

‘ T/HIS Graph 1 L

THIS Graph 2

THIS Graph 3

THIS Graph 4

Add tem To Page

Add THIS Graph * Graph5s
Graph 6
Graph 7
Graph &
Graph 9

Graph 10
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Right-clicking on a row containing a Graph will Current Page Window Order (drag fo reorder
display a popup menu that can be used to remove
the Graph from the current page.
Alternatively, the same popup can also be used to
change an item to a different Graph that is not
Remove From Page —
already on the current page. crange o THS Graph B Grapns
I Graph &
I ... I
N .
I oo
Graph 10
All Pages menu
- Page Layout T=0Ox
Close Page Number
In Advanced mode, the All Pages... T
bUttOI’] Can be Used tO dISp|ay a Layout Wide »  3x3 » 2x2 » 2x2 + Wide s Tall » Wide » Wide b Wide > Vide b Wide e Wide >
Al Al Al AN Al Al Al Al
separate menu that shows the G1 %] [0 #][ 56 ¥ [ 1 ¥ 61 »][ 61 »|[ 61 »] [Add v [ Add ] [Add> [Add >

layout and contents of all pages: e e il | B e

G5 » | B3 w|| GE W GIw GI k| G G M
GE »| | G4 w| Addw| G4 »| G5 B | G4 » | G4 @

Graph

This Page Layout menu can be ks e e
used to select which graphs B ERICE
appear on each page. Each graph e — e
can appear on more than one

page.

The options to reorder or change the contents of each page are similar to those in the
Window Order section of the Layout menu:

e Drag the buttons in each column up and down to reorder graphs on a page
e Use the popup menus to edit page contents
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6.4. Pages

Pages

T/HIS can have a maximum of 32 pages, each page can contain multiple graphs. For
more information on selecting the currently displayed page Global Commands and
Pages . The Image Output options and the FAST-TCF Create option can produce output
for either a single page or multiple pages if graphs are located on more than one page.
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6.5. Active Graphs

Active Graphs

If T/HIS contains more than one graph then each graph can be toggled between being
active or inactive.

All the graphs can be activated using the All button or deactivated using the None

button.
1N | EECEEEEEETR

None

=

There is a popup menu attached to each button that can’ gy

be used to select that graph Only , Raise the graph so Raise
that it is in front of any others or to Delete the graph.

When a graph is deleted any graphs with higher numbers are renumbered
downwards to remove any gaps in the graph numbering.

| B

Plotting Display

Graphs can also be activated / deactivated using
the button located in the top left hand corner or
each graph.
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7. Global Commands and Pages

Global Commands and Pages

Global Commands ?

ZOOM AUTOSCALE CENTRE
MANUAL STOP | TIDY

Page Number - il J-ul =l -

The following commands are to be found as buttons on the GLOBAL MENU panel.
(The command line codes are given in parentheses.)

All of the commands in the GLOBAL MENU can also be accessed via the PLOTTING
button at the top of the graphics window.

Page Number

If T/HIS contains more than one graph ( see Creating Graphs ) then the graphs can be
positioned on separate Pages within T/HIS. This menu can be used to select a specific
page or it can be used to step through the pages one by one.

Shortcut Key

(o Goto Page 1 Home

I Go back 1 Page Page Up
Goto Page (n) N/A

-] Go back 1 Page Page Down
[N Goto Page 32 End

PLOT (e

This option will plot all the curves that are currently UNBLANKED (see Curve Manager ).

POINT (er)
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When selected this option waits for
the user to pick a point in the main
graphics screen.
Once a point has been picked the
<x> and <y> values of the point . __

. . I | | ==
picked are reported along with the 783
ID of the nearest curve and the
nearest point on that curve.

Fick Screen Foint(s)
Curve: 1 - Internal energy - Airbag 1

Mearest FPoint: 0.0781984 11800125,
1 Foint Mumber 1000

After a point has been selected on the screen the slider may be used to move to
other points along the same curve.

CLEAR (c1)

Clears the graphics screen.

ZOOM (zu)

The cursor appears on the screen and may be used to select the required plot area by
choosing opposite corners of a box. The graphs are then replotted. Using ZOOM
implicitly turns autoscaling off.

AUTOSCALE (av

Autoscales the plot size for all current unblanked curves in the graphics window and
re-displays the plot.

CENTRE (cr)

Pick a point on the screen using the cursor to be the new plot centre. It affects the x/y
offsets but not the scales.

MANUAL

Displays the online (HTML) version of the manual

STOP

Some operations, like reading a file containing many curves in to T/HIS, can take a long
time. This button can be used to stop some long opertaions without having to exit
from T/HIS.

TIDY
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This option can be used to reset the menu layout to the default settings.

Additional Commands

A number of additional global commands exist in command line mode. These
functions exist in screen menu mode within other menu levels.

(PF)  Creates a postscript plot file. Either A4 landscape or A4 portrait formats may
be chosen. A title and figure number are also requested. Other plot setting
may be made in the command line mode UTILITIES menu.

(BL) Blank a currently displayed curve.
(UB)  Unblank a curve that has been blanked.

(RM)  Remove (delete) a curve. Once a curve has been removed it is lost from the
system.

(ER)  Erase (delete) all existing curves from T/HIS. (Equivalent to the command rm
* | )

(GS)  Global status: displays the current number of curves, their labels and whether
they are blanked.

(CO)  Condense: renumbers all curves to fill any gaps in curve numbers.
(LM)  Gives the current program limits.

(FT)  File tracking: lists the 20 files which have been accessed most recently by
T/HIS, giving details of the type of file and whether it was read from or written
to.

(EX)  Exits (leaves) the program.
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8. Main Menu

Main Menu

Curves Models

The MAIN MENU provides access to a number of separate menus that perform most of
the operations available within T/HIS from reading in data to producing postscript laser
files.
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8.1. Selecting Curves
8.1.1. Input Curves

Input Curves

By Curve ID

A number of the menus require a range of curves to be selected. When a range of
curves has to be selected a menu containing a list of the available curves will be
displayed (see figure, below).

A range or curves may be selected by either

1. Click on the first item and hold down the mouse key, drag the mouse to the last
item in the list. All items between the first and last including the first and last are
selected.

2. Click on the first item, hold down the SHIFT key and click on the last item in the
list. All items between the first and last including the first and last are selected.

m OITI TIN5 (highest+1) S
!
e Al | wone |visible) ~ [ |
Filter... | show Groups Key in: -ﬂ

VISIBLE (P)age

This option will select all of the curves that visible (Page) * Visible on Page
are unblanked in any graph on the current

page.

Visible All Pages
Explain This
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VISIBLE (A)ll Pages

This option will select all curves that are unblanked in at least one graph.

PICK

Alternatively curves may be picked from the screen. With this option the left mouse
button is used to select curves while the right button deselects curves. As each curve
is selected/deselected its name and number will be reported to the user and it will be
highlighted on the screen.

A range of curves can be selected interactively by dragging out an area on the screen
while holding down the left mouse button.

FILTER...

This option can be used to filter the list of curves displayed by model. When this
option is selected a list containing all of the current models in T/HIS is displayed and
the models can be selected or deselected. Any curves that belong to a deselected
model will then be filtered out of the curve list.

SHOW GROUPS

This option will display a list of the currently defined curve groups instead of curves

By Curve Group

OITTIa % (highest+1) S

¢
In addition to selecting Group 1:#0 | e Pick i

individual curves it is also Filter... | Show Curves Key in:
possible to select curves by
Curve Group if they have been
defined.

CLURVE GROUP LIST

e Ifacurveisdefinedin
more than one group
then it will be selected if
at least one of the groups is selected.
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e If more than one group containing the same curve is selected then the curve will
only be counted once as an input curve.

By Command Line

In command line mode a single curve may be selected by typing in a range. A valid
syntax is:

A single curve number e.g. #27
A "from":"to" range e.g. #10:#30 (no gaps," : " mandatory)
A compound list in "(..)" e.g. (#1 #2 #10:#30 #3 #97 )

In all contexts the order in which a group is defined does NOT influence the
order in which it is processed. It is ALWAYS processed in ascending sequential
order.

Thus the addition operation

/OP ADD (#30 #20 #10) (#1 #2 #3) #40

will produce the results

#40 = #10 + #1
#41 = #20 + #2
#42 = #30 + #3
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8.1.2. Output Curves

Output Curves

All operations that generate new curves must have a target curve defined. This must be
one of the following:

#nnn 3 specific curve number nnn
# meaning "the lowest free curve"

% meaning "the highest free curve"

In all cases output will start at the relevant curve number, however defined, and will rise
sequentially with no gaps. This can cause an existing curve to be overwritten, or the
output curve number to exceed the limit of 999. Both conditions are checked for: a
warning is given if either will occur should the operation go ahead, and an opportunity
given to modify or abort the pending operation.

There is a further output option that is only valid for operations where the input is a
curve group:

meaning "overwrite the input curve(s)"

In this case the input curves are overwritten without warning. For example, this option
might be used to integrate a set of curves, overwriting the original results with the
integrated values.

Any curve number between 1 and 999 may be used as an input or output curve. It is not
necessary to use curves sequentially; gaps are permitted in curve number usage.
Therefore curves #1 and #10 can be used, for example, without having to use the
intervening curves #2 to #9. Likewise, deleting a curve will no longer cause those above
it to be renumbered downwards to fill the gap.
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8.1.3. Curve Operations

Curve Operations

The functions available fall into four distinct groups,
1) Separate functions involving two groups of curves, where the result is of the
form:
<Rn>=<G1n>[OP] <G2n>

2) Separate functions involving only one group of curves, where the result is of
the form:

<Rn> = [OP] <G1n>

3) Single output from only one group of curves, where the result is of the form:
<R>=[OP] <G1(1...n)>

4) Separate functions involving three groups of curves, where the result is of the
form:

<Rn> = <G1n> [OP] <G2n>[OP] <G3n>

Currently the only function that has 3 curves groups as input is the VEC
operation

1) Separate Functions On Two Groups

These functions display a menu in which
two groups of curves may be selected,
(see right).

You must define one or more curves in
group #1, and group #2 must be:

either A group of as many curves as
there are in group #1.

or A single curve. Every curve in
group #1 is applied to this curve.

or A constant value, entered in the
Key in : text box.
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) . ) Qutput: ERULLEEEAN
You can pick curves in either group from .
their menus, or type a range into the Key Al | N””E | visicie(P) - A

in: box. Filter... | Show Grnups Key in: -ﬂ

NOTE : the order in which they are
processed is ascending sequential, not
the order in which you define them.

Al | Mone |visiblepyr|  Pick ]
Show Groups | Key in:-ﬂ

2) Separate Functions On A
Single Group

Output:  EAREE SN

F;
IR Al | None |visibletr)~ SR |

These functions display a menu
in which one group of curves may
be selected, (see right).

Filter... | Show Groups Key in:

Operations apply separately and
uniquely to each selected curve.

As before, the order of
processing is ascending
sequential, not the order in which (g
you define them.
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3) Single Output From A Single Group

These functions require a single group of curves as input like the functions above. The
output is a single curve.
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8.2. READ Options

READ Options

T/HIS can READ data from a number of sources including LS-DYNA binary output files,
LS-DYNA ASCII files and tabulated x/y data files. In addition this menu allows data for
new curves to be entered directly using the keyboard.
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8.2.1. LS-DYNA

LS-DYNA

This topic includes:

e |S-DYNA
e Selecting Models
e Select Model
e Search Directories Recursively
e Select Models From Database
e Selecting Models
e Modifying the Database
e Creating a new Database
e Database Format
e Automatic extraction of model results
e Model Unit System

e Entity Types
e Data Components
e Entities

e Surfaces/Integration Points
e Shell and ThickShell Data Components

Users are strongly advised to run each LS-DYNA analysis in a separate directory. Some
of the default names for the files generated by LS-DYNA that T/HIS can read are not
unique and T/HIS can not tell which files belong to which model. If you do read
multiple models from the same directory T/HIS will generate a warning message if you
read the same file for more than 1 model.

Fead Data
L=-D A, Groups Keyard TIHIS Curve
Bulk Data Keyboard CEY SCreen
S0 LZ-PREPOST)  DlAdem MNASTRAMN

Selecting Models
There are three ways to select the LS-DYNA models that you want to read into T/HIS

(i) Select a single model (see Select Model )

(i) Search directories for results and open open multiple models (see Search
Directories Recursively)
Open a model database and select the models you want to read ( see Select

(i) Models From Database )
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Fead Data
LS-DY A Groups Keyward | THIS Curve
Bulk Data Keyboard CSY SCreen
S0 LS-PREFOST)  DiAdermn MASTRAR

Open : | single Model 1,|.|
Filename :  =ingle Model

Extract o Multiple Models (Search Directaries)

. Select models from database
Cheepairit e -

Select Model

Select ANY results file from a model. T/HIS will then search for all the results files in that
directory produced by the same analysis as the selected file (as illustrated below) and
display a list of all the files found. The user can then select which files to open. The
default is to open all the available results files.

If you are using the Oasys Ltd. SHELL to submit jobs then the default filenames will be
"jobname.thf", "jobname.xtf", "binout", "abstat" etc. If you use the standard LS-DYNA
output file names then the filenames will be "d3thdt", "xtfile", "binout", "abstat".

The T/HIS preference option "this*file_names" can be used to set the default filenames
that T/HIS searches for to either the ARUP set or the LST names.

When the user selects Apply, the selected files are then opened and the contents
scanned. After the files have been scanned the list of available data types will
automatically be displayed ( see Data Components )
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Fead Data
LS-DY A Groups Keyward | TMHIS Curve
Bulk Data Keyboard CEh SCreen
S0 L3-PREFOST)  DlAdern MASTRARN

Cpen : |Sing|e hadel T|

Filenarne :  |=RSEE=IIn T Nl ]

Extract curves to match model @ 1

Cwerarite existing curves

W' Copy curve styles Llze default styles
et styles Colour  Width atyle  Symbal

Copy Copy Copy Copy

Model Unit System : Undefined T

THF/d3thdt File

W Eitest\sledwnew |g09.thf
KTF ftfile File

W Eiestisledinew 1g09. xtf
L=DAMbinout Database

I? E:Mestisledvbinout

ASCI Files
v deforc glstat
matsum nodout
rcfore shtout
sleout spefare

LTF - Additional Model data
W Eitestisledinew |g09.ztf

Search Directories Recursively
Multiple models can be opened by using the option to search directories recursively.

After a directory has been specified T/HIS will display a list of all the models it can find in
the directory structure and each file can be selected. The order in which the models are
read in can be specified by selecting the models in the order required. The selection
buttons will display the model number that each model will be read into. The model
numbering begins from the next free model number and is then sequential.

7711031 LAST UPDATED 02 MAY 2024



T/HIS

== Lnclock Read Data
| LE-D A, Groups Hesweord | THIS Curve
Bulk Data Keyboard caY Screen
150 LS-PREPOST| Dladem MASTRAMN
CURVOUT :
Cipen Multiple Models (Search Directo 1;-|

(=T (n TR O et hiodelspost_case 36645

Extract curves to match model : - 1
Owerwtite existing curves
v Copy curve styles Uze default styles
Set styles Colour — Wicth Style  Syimbal
|Copy  [Copy |Copy [Copy |

Model Unt System: | Undefined 7|
[w* THFid3thdt File [w* HTFixtfile File

vV LSDAMinout Databas [ ASCH Files

A % Al Models

1
It Crank_Design_A\crank_design_athf
2 Crank_Design_Bhorank_design_b thf
3 Mzrank_Design_Chworank_design_c thf

Select Models From Database

From T/HIS 10.0 onwards users can select models from a model database. The
database file is an XML format file that contains information on where models are
located along with a brief description of each model, (see below for more details on
the file format).
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Head

Data

LS-DY MA Groups Keywaord | TMHIS Curve
Bulk Data Keyboard CEY SCreEn
=0 LS-PREFOST)  DlAdem MASTRAN
Open : |Se|ect maodels from database T|

Databace |

Extract curves to match model :

Cwerarite existing curves

v’ Copy curve styles

lse default styles

1

et styles Colour — Width style =ymbal
Copy Copy Copy Copy
Madel Unit System : Lindefined T

v THF/d3thdt File
v LSDAMinout Database

[w# WTFfxtfile File
[w* ASCH Files

To select a model database either enter it's name in the text box or use the file

selector.

The default model database can be specified as a command line argument (see
Command Line Options for more details). The default database filename and location
can also be specified in the preference file (see Format of the oa_pref File for more

details)

this*database dir:
this*database file:

79171031
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Madel Database [~
el Al Ione
After a database file has been selected it's |  Bmodel databass
. . . Templste Demo
contents will be read and T/HIS will display | - EEIHLSHW
a Tree Like menu showing the contents of Base
the database. !
Run 3
As each item is displayed T/HIS will check to Run 4
see if the files that it refers to exist. e s
WFRun1
Run 2
MWRun 3
HRun4
_ [literstion_3
Base
If a file does exist then a green tick will be displayed
If a file does not exist then a red cross will be displayed 4

The number of levels in the database that are automatically expanded when it is first

displayed can be specified in the preference file (see Format of the oa_pref File for
more details)

this*database expand:

After selecting the required models

use Apply to close the database [V THF/dathet File W XTFixfile File

window and return to the main |7 LSDAminout Database |7 ASCI Files
menu where the selected models

will be displayed along with the
model numbers they will be read in
as.

M1 Erelease meetingwrushibaseinase ptf
M2 Erelease meetingorushivunwun ptf
M3 Erelease meetingorushivun2wun2 ptf
W Elrelease meetingorushivundwuns ptf
M3 Elrelease meetingorushivundiwung ptf
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Selecting Models Elmodel_dstabase
[E]Template Demo
Models can be selected and Eltteration 1
deselected by clicking on each ||t s
row. Multiple models can be Run 1
selected by clicking on the 1st | CCIE
model and holding down Run 3
SHIFT while selecting the last || IIEREEENE
model in the range. [Sliteration_2

As each model is selected, the
model number that it will be
read in as is automatically
displayed alongside the model

description.

A complete branch can be Elmodel_database
selected/deselected by ] Template Dema
selecting the branch label _ Bateration 1

(Iteration 1).

[Zliteration_2

Modifying the Database

Database entries can be added, removed and modified by right clicking on a branch
label or a model description

Right clicking on a branch label will display 4 options

Modify ... Modify the branch label.

Add Model Add a new model into the selected s
branch. A menu will be displayed to select A T
a new model and to define the model i S
description that is displayed for the new Pl
model.

Insert ... Insert a new branch within the selected
branch.
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Delete Delete this branch and everything within
it.

Right clicking on a model description will display 3 options

Modify ... Modify the model location and S
description. T vt
Bage
Insert ... Insert a new branch. The selected model g
will be moved into the new branch. s
Delete Delete the model

Saving the Database

After modifying the database use the Save
option to save the changes for future sessions.

Apply

Filename:

Sel Al Mome

Creating a new Database

If you do not have a database or if you want to create a new one then T/HIS can create
the new database for you. To create a new database click the CREATE button and
simply enter the name of the new database file in the text box that appears, T/HIS will
then check that the file does not already exist and if it doesn't it will create a new
empty database.

Alternatively if you type in the name of a file in the main Open Plot File window that
does not exist then T/HIS will ask if you want to create a new empty database using
that filename.

Once you have done this you can use the Modify options above to add items into the
database and then save the file before exiting.

Database Format
The Model Database uses an ASCIlI XML file format.

All items with the database are either branches or models. Each database entry has an
XML name and a LABEL element. Models also contain a model element that contains
the full pathname of one of the files belonging to the model.
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The XML name should be unique and should obey the following rules

* Names can contain letters, numbers, and other characters
* Names must not start with a number or punctuation character
* Names must not start with the letters xml (or XML, or Xml, etc)

. Narnescannotcontan1space

The LABEL is the string used to display an item within the tree view. Unlike the XML

name the LABEL can contain any ASCII character.

<model database version="10.000000">
<Template Demo label="Template Demo">
<iteration 1 label="Iteration 1">
<base label="Base"

model="e:\release\meeting\crush\base\base.ptf"/>

<run_1 label="Run 1"

model="e:\release\meeting\crush\runl\runl.ptf"/>

<run_ 2 label="Run 2"

model="e:\release\meeting\crush\run2\run2.ptf"/>

<run_ 3 label ="Run 3"

model="e:\release\meeting\crush\run3\run3.ptf"/>

<run 4 label="Run 4"

model="e:\release\meeting\crush\run4\rund.ptf"/>

</iteration 1>
<iteration 2 label="Iteration 2">
<base label="Base"

model="e:\test\crush2\base\base
<run_1 label="Run 1"

model="e:\test\crush2\runl\runl
<run_ 2 label="Run 2"

model="e:\test\crush2\run2\run2
<run_ 3 label="Run 3"

model="e:\test\crush2\run3\run3
<run_4 label="Run 4"

model="e:\test\crush2\run4\run4
</iteration 2>
</Template Demo>
</model database>

Automatic extraction of model results

83 /1031

.ptf"/>

.ptf"/>

.ptf"/>

.ptE"/>

.ptf"/>

LAST UPDATED 02 MAY 2024



T/HIS

[w/ Extract cures to match model :

When a second or subsequent _| Cwerwrite existing curves
mOdel is Opened in T/HIS thIS Optlon IF Cup'_.l.' Curne 5t'_',"|ES J Ize default 5t}"|ES

can be used to automatically _ | Set styles Colour  Width otyle  Symbaol
generate the same curves as those
Copy | Copy [ Copy | Copy

already read from another model.

This option can also be used if a model is re-read into T/HIS to extract the same curves
as those that had already been read from the model.

By default this option will attempt to generate curves that match those already read
from model 1. If results have already been read from more than one model then the
model to match the curves form can be set to any of the existing models.

W Overarite existing curves
This option can be used to overwrite
the existing curves from a model. If a model has been read into T/HIS and curves have
been read from the model while the analysis was still running then this option can be
used to automatically update the curves.

W' Copy curve styles _| Use default styles
When the curves from the 2nd or

subsequent model are automatically | Set styles Colowy Wil il Syl
generated then by default they will Copy | Copy | Copy | Copy
be given the same colours, and line

styles as the curves in the original model.

Instead of copying the curve styles a new style for all the automatically generated
curves can be specified. This make it very easy to set the same style for all of the curves
that are read from a model. Alternatively the default T/HIS curve styles can be used.

Model Unit System Model Unit Systerm Undefined v

This option can be used to set the default Unit System that will be applied to the
model. For more information on Units see UNITS
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Entity Types Read Data

Items are shown in bright green if LS-DYNA Groups Keyword | T/HIS Curve
they occur in all the models that Bulk Data | Keyboard Csv Screen
have been read into T/HIS and are 150 L3-PREPOST  DiAdem | MASTRAN

currently selected. If they occur in
at least one model but not all
models then they are shown in a
duller green (in the case shown in

Global ; Fart Groups Modes
=olids Tk Shells

Stonewalls Contacts

the adjacent picture Beams, Shells, Seo Contacts EEE=EI{al=) 6 Retractors

Stonewalls, Springs, Seatbelts, Reactions Jaoints # Sections  Subsystems
Retractors, Sliprings and SPCs can  Rigid Bodies = Spotwelds Boundarys
be found in some but not all of the FSls SPHs TRACERS

models).

Data Components

When reading data from any of the LS-DYNA binary files or the LS-DYNA ASCII files
multiple components and entities may be selected at the same time.

Each data extraction menu consists of a list of available data components and a list of
entities.

Data Components

Individual data components can be selected using the mouse. If a component has
been selected and a second item is subsequently selected the first item will be
deselected.

Multiple components may be selected by

1. Holding down the cTrL key when selecting items to add individual items to the
list of selected components.

2. Holding down the sa1FT key when selecting items to add a range of items to
the list of selected components.

3. Clicking on the first item to be selected and then dragging down the list of
items without letting go of the mouse button.
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Select Models

cey in - [

Data Compaonents Apply

—|  Entities  |=]_1|

!

|| SortBy Model ¢

N
5 =)

TE - Total energy
HM - X momentum
M- Y momentum

£ - £ momentum

hA - Added mass

Entities
Individual entities can be selected/deselected using the mouse.
Multiple entities may be selected by

1. Holding down the cTrRL key when selecting items to add them to the list of
selected entities.

2. Holding down the srIFT key when selecting items to add a range of items to
the list of selected entities.

3. Clicking on the first item to be selected and then dragging down the list of
items without letting go of the mouse button.
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Entities =i
SoByID ¢ |

Sort By Model

Sort By 1D

L ™[I

Entities can be sorted in four ways:

will list all entities in the lowest number model in order of
Sort by model |ascending ID number, then all entities in the next-lowest model,
and then move through the rest of the models in ascending order.

will list all entities in ascending order showing the model ID for each
entity

will list only the entities with IDs that are common to all models
without showing the model ID's

Sort by ID

Common IDs

Sort by Name |arranges the entities in alphabetical order based on their names.

Surfaces/Integration Points

Some BEAM, SHELL, and THICKSHELL data components can be read from multiple
integration points.

If a data component is available for multiple integration points then an
additional Select Surface options is displayed.

Select Surface
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This option will display a separate menu listing all of the integration points that are
available to read data from.

For Shell and Thick Shell elements the menu will include all of the through thickness
integration points plus 3 additional options; TOP, MIDDLE and BOTTOM.

For Beam elements the menu will just display the integration points.

In plane int points

In addition to the through thickness integration points recent versions of LS-DYNA can
also output data for multiple in-plane integration points for fully integrated Shell and
Thick Shell elements. If T/HIS can identify that the model contains data for multiple in-
plane integration points then these options can be used to select the individual in-
plane integration points or to average the 4 in-plane points.

For more information on selecting integration points for beams, shells and thick shells
see Beam Data Components, Shell Data Components and Thick Shell Data
Components.

Global Fart Groups Modes
. Solid B Shell Tk Shell
Shell and ThickShell Data. """ ki i ==
stonewalls Sptings Alrbags Contacts
Components o
Geo Contacts  Seatbelts Retractors sliprings
If Shell and ThickShell data is Reactions Jaints ¥ Zections  Subsystems
being read from the LDSA (binout)  Rigid Bodies  Spatwelds SPCs Boundarys
file then the file can contain data Fols SPHs S Pulleys
components in both the ELOUT
and ELOUTDET branches. : Hew Model Reraad Model

By default T/HIS uses the data
from ELOUTDET as ELOUT only
contains a subset of the data in
ELOUDET.

In some versions of LS-DYNA it is
possible to change the Shell and
ThickShell data components
written to the ELOUT so that they
are defined using the global
coordinate system (see EOCSon |y Use ELOUT instead of ELOUTDET

RESILIA OO LS RUSICERNCI I 11 | S04 (binout) file contains ELOUT and ELOUTDET
the default element local
coordinate system. If this option is

data. The ELOUT file uses the Global coordinate system for

Shell and ThickShell results while ELOUTDET is using a

Local coordinate
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used then only the ELOUT file is modified, the ELOUDET file is still written using the
local coordinate system.

Use ELOUT instead of ELOUTDET

If T/HIS detects that the LSDA file contains both ELOUT and ELOUDET and that they
are using different coordinate systems then this option can be used to force T/HIS to
use the ELOUT file data components using the global coordinate system.

This option can also be set via the preference file (see Appendix H for more details)
and via the command line (see Command Line Options )
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8.2.2. GROUPS

GROUPS

This option can be used to read a file containing PART group definitions. If a model is
read in which contains PART information then the PART groups can be used to read in
and sum energies for a group of PARTS in one go.

The 1st time T/HIS finds a group file ( groupXXX.asc ) in a directory it will automatically
read the file and create the PART groups.

After reading the 1st group file T/HIS will by default ignore any other group files it finds
in directories when it opens a model.

This option can be changed as follows.

Ignore This option (the default) will make T/HIS ignore any more group files
it finds
Delete If T/HIS finds a group file when a new model is read in then all

existing group definitions will be deleted before the new file is read

Overwrite  If T/HIS finds a group file when a new model is read in then all the
new group definitions will be added to the existing ones. If the new
file contains a group with the same ID as an existing group then the
old definition will be overwritten.

Increment  If T/HIS finds a group file when a new model is read in then all the
new group definitions will be added to the existing ones but the
group ID's will be incremented to ensure that they do not clash with
existing ones.

The default option can be changed using the preference option

this*read group files:

(see Format of the oa_pref File for more details)

If the option to read groups files is set and the directory contains more than one group
file then T/HIS will use the newest file.

90/ 1031 LAST UPDATED 02 MAY 2024



T/HIS

Read Data

sledygroup. asc
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8.2.3. T/HIS Curve

T/HIS Curve

This option can be used to read in curves stored in T/HIS curve file format (see Appendix
B for more details)

By default this option can be used to select a single file. After selecting the file it will
automatically be opened and read and all of the curves in the file will be read in.

Fead Data
LS-DY A Graups Keyward | T/HIS Curve
Bulk Data Keyboard CoY SCreen

|50 L3-FREFPOST)  DlAdem MNASTRARN

v cuneric . I |

*

__| Search Directories Recursively LCUF
]
Cutput Curve : % (highest+1) J
Fead W Read Style Data
Filter

In addition to reading a single file this option can also be used to search directories
recursively for multiple files.

After the search has finished a list showing all of the files that have been found will be
displayed so that multiple files can be selected and read in one operation.

By default T/HIS will search for files with the file extension .cur, this can be changed if
required.

In addition to changing the default file extension the list of files can also be filtered. The
filter string can contain the following wildcards

* matches multiple characters
? matches a single character

Note: The filtering ignores case.
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8.2.4. KEYWORD

KEYWORD

Read data into T/HIS from an LS-DYNA KEYWORD input file. All X/Y data defined using
*DEFINE_CURVE Will be read in from the specified input file. Any X and Y axis scaling or
offsets defined within the *DEFINE_curve definition will be applied to the X,Y as it is
read in. If the TITLE option has been used the the title will be used as the curve label
otherwise the curve ID number will be used.

From version 9.3 onwards this option will also process any files specified using the
*INCLUDE option.

/re kw

"Eilename™ read all curves from KEYWORD input file "filename"

Fead Data
LS-0% 1A Groups Keyward THIS Cunve
Bullk: Data Keyboard Cah SCreen
|50 L3-PREFOST)  DlAdemn MASTRARN
Key File : EMestisled\default. k ]

Curve : % [highest+1)
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8.2.5. BULK

BULK

Read data into T/HIS from a Bulk Data file. The format of a Bulk Data file is described in
Appendix C.

/re bd ) )
"Eilename" read all curves from Bulk Data file "filename"

Read Data

LS-O A | Groups Keyword | T/HIS Curve
Bulk Data Keyhoard CaY SCreen

IS0 |LS-F‘REF‘OST Dl&derm MASTRAMN

waric: I
Curve % (highest+1) o

Fead
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8.2.6. KEYBOARD

KEYBOARD

Key in curve information directly. A dialogue window is displayed upon requesting this
option where the user will be prompted for title, x and y axis labels, a curve identifier
and then a series of points. Once all the points required have been entered carriage
return should be pressed. The user will then be prompted for the curve or file in which
to store this data : # means use the next free curve.
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8.2.7. CSV

Csv

The CSV menu (see right) can be used to
read comma separated variable file(s) into
T/HIS. This menu allows to read single CSV
file or all the CSV files in a selected directory
both recursively and non-recursively.

Each file may contain up to 1000 columns of
data (separated by commas).

The maximum line length supported by this
option is 10240 characters.

CSV files written from the D3PLOT Write
Menu are automatically detected by T/HIS
and sets the appropriate read options. The
options can be changed, but the data may
not read in as expected. Both the Write-
>Entity and Write->Scan formats are
supported. The first column of data
containing the entity IDs is ignored for both

=« Undock Read Data
LS-DY A Sroups keyword | THIS Curea
Bulk Data Keyboard CEW Screen

150 LS-PREFOST Dl&dem | MNASTRAN

CURWVOUT

Open : C3Y File v

File contains

CSY File :

Cume : ghes J

File Farmat: HY Y R EY ¢

Field Separatar:
HeAl S

v Fead X Values Caolumn ; 1
Generate X Values Start 0.0000E +10
Intereal © 1.0000E+10
CURYE LABELS
[w* Read Curve Labels Rowe —
| Generate Labels Column #
ARS LABELS
[ Fead Axis Labels Fowe : _

Read

Carmrna T

formats. For files written from the Write->Scan menu the third column is ignored as

this also contains entity IDs.

The CSV menu can also read || Open :

in multiple CSV filesin a : i
. ) File contains

given directory and also all

the sub-directories CSY File :

recursively by changing Erifie.

the Open option from CSV

CEY File

CSY File
C=Y Directory
C=Y Directory (Recursive)

1

R

File to either CSV Directory or CSV Directory (Recursive).
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For both CSV

Directory and CSV
Directory

(Recursive) options, CSV
menu first scans through

the directory and specifies

the number of files it has
found. By default all the
files found will be

Dpen C3Y Directory (Recursive) v

Directory : 747 file(s) selected
CaY Directory

Curve
File Faormat: AR HYRY ¢
Field Separator: Comma v

selected. Users can filter out the files they want to read by clicking on

the Select button.

On clicking
the Select button, CSV
menu will display the list

of all the CSV files found in I.'f ﬂ E All CSV Files

the specified directory.
Users can select which

CSV files they would like to

read in.

File Format

Field Separator

9771031

Cipen C3Y Directory (Recursive) T

Directory : 57 file(s) selected

~sample_file_3.csv
~gample file 4 cev
sample file 5 cev
_sample file B.csv
csample file ¥ csv

csample file 1. csv

L L S]]

.sample file 2 csv

This option can be used to change the CSV file format
between the X,Y,X,Y,X,Y format where alternate columns are
the X and Y values for each curve and the X)Y,Y,Y format
where there is a single column containing the x-axis values
for all the curves.

By default T/HIS assumes that the columns of data are
separated by commas, this option can be used to change the
field separator to either a Tab or Spaces. If the 'Space' option
is used then multiple spaces are counted as a single field
separator. If curve or axis labels are defined in the file and
they contain spaces then they need to be enclosed in pairs of
" quotes. The default field separator can specified in the
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preference file (see Format of the oa_pref File for more
details) this*csv_separator:

This option can be used to specify a column within the file
that contains the X-axis data values that should be used for

R X Val
ead alues all of the other columns of data.

This option can be used to automatically generate the X-axis
Generate X Values values if none of the columns within the file contain the data.

This option can be used to specify a row within the file that
contains labels for each of the columns of data that can be

Read Labels used as the curve labels within T/HIS.

This option can be used to automatically generate labels for
each set of data. A single string can be specified which will
then have the column number appended to it to generate
unique labels.

Generate Labels

Read Axis Labels This option can be used to specify a row within the file that
contains the axis labels.
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8.2.8. SCREEN

SCREEN

The scREEN menu (see right) can be used to interactively create a curve T/HIS by
selecting points using the mouse.

Start Curve

End Curve

Quit Curve

Undo Last

9971031

Fead Data
LS-DYMA Groups Keyward | THIS Curve |
Bulk Data Keyboard CEY SCreen
S0 L3-FREPOST| DlAdem MASTRAN |

Title :

w Axis
Y Axis
Label :

Curve

Start Curve

Undo Last

End Cupee Cluit Curve

This option will start point selection process. Once you have
started creating a curve all the other T/HIS menus will be
disabled until you end the point selection using either the
End Curve or Quit Curve options.

Dynamic viewing will still be available.
This option will end the current curve creation and save the
curve.

This option will end the current curve creation without saving
the curve.

This option can be used delete the last point created (the
middle mouse button will also delete the last point).
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8.2.9.1S0O

ISO

This option can be used to read in curves from files written using the ISO/TS 13499:2003
file format. Two versions of the format are supported; v1.6 and v2.0.

The default option in T/HIS is to read in an Index file containing information on multiple
channels. After the file has been opened and read a list of all the available channels will
be displayed so the required channels can be selected.

When listing the channels the default is to display the filenames for each of the channel
files. Alternatively the channel names (read from the Index) file can be displayed.

== Undock Read Data
LS-DY A Groups Keyword T/HIS Curve
Bulk Data Keyboard CSV Screen
IS0 LS-PREPOST DiAdem MASTRAN
CURVOUT | Equation

Index File -

Cutput Curve : g

File Format - ISO (Multiple Channels) T

Display Filenames

Location All

Curve Label Channel Codes -
Read

ﬂ EAII Channels

Instead of reading an Index file and then selecting which channels to read individual
channel file can be read in directly.
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<< Undock Read Data

LS-OY A Groups Keyword T/HIS Curve

Bulk Data Keyboard CSV Screen
IS0 LS-PREPOST|  DlAdem MASTRANM

CURVOUT | Equation

Channel File _
Dutput Curve : ‘o (highest+1)

File Format : IS0 (Single Channel)

-

Display Filenames

Location All

Curve Label Channel Codes T
Read

For Curve labels the default is set to Channel Codes. Alternatively it can be changed to
Channel Names.

<= Undock Read Data
LS-DYMA Groups Keyword THIS Curve
Bulk Data Keyboard C5V Screen

SO LS-PREPOST| DiAdem | NASTRAN
CURVOUT | Equation

Channel Fil - —

Output Curve :

File Format : SO (Single Channel) T

Display Filenames

Location All

Curve Label Channel Codes T
Read Channel Names

Channel Codes

A dynamic location pop up has been added. The options displayed in this popup will be
according to the options available in the channel list.
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<< Undock Read Data
LS-DYMA Groups Keyword THIS Curve
Bulk Data Keyboard CsSv Screen
IS0 LS-PREPOST|  DlAdem NASTRAN

CURVOUT Equation

lwF o JL3T.uUD

Index File :

Output Curve :

File Format : ISO (Multiple Channels)

Display Filenames

Location All

C Al Floor over Rear Axle
Cthers/Undefined Head

i Belt Loop (reel return) Meck

w Chest Pelvis
Dash Panel Tibia
Engine Toe(s)
Fixed Barrier Wheel
Femur
Foot
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8.2.10. LS-PREPOST

LS-PREPOST

This option can be used to read in curves from files written out from LS-PREPOST.

Two different file formats are supported

LS-PREPOST Curve Files

LS-PREPOST XY Pairs

103 /1031

Fead Data
LS-DY A Groups Feyward | T/HIZ Curve
Bulk Data Keyboard CSY SCreen
|50 L3-FREFOST  DlAdem MASTRARN
Filename : ]

Clutput Curve

File Farmat :

Fead

% (highest+1)

LS-PREFOST Curve File
LZ-PREPOST Curve File
LS-PREFPOST XY Fairs

T
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8.2.11. DIAdem

DIAdem

This option can be used to read in data from DIAdem format data files. After selecting a
DIAdem header file a list of all the available channels will be displayed so the required

channels can be selected.

Version 11.0 of T/HIS supports the following DIAdem data file formats

REAL32
REAL48
REAL64
INT16
INT32
WORDS
WORD32
ASCII

The MSREAL32, TWOC12 and TWOC16 are not supported.

Read Data
LS-D A, Groups Keyword THIS Curve
Bulk Data Keyboard CSY Screen
IS0 LS-PREFOST| DlAdern MNASTRARN
Header File : RO gerDladermt3. 19R32. DAT [ |

Qutput Curve :

% (highest+1)

Display Channel Comments T
# Axis 1 :TIME CHANMEL J
_| D.O0O0DE+D0  Start 1.0000EHID  Interval
Fead
Filter

W] | All Channels
1 :TIME CHANMEL
| 2::SLED CENTRE:XACC
_ | 3:WEHICLE:FRONT LH DOOR TOP: Y ACC
_| 4:FROMT LH EURDSID:HEAD: F-ACC

By default T/HIS will display the channel comments (header block 201) for each channel.
This can be changed to the channel names (header block 200) using the popup menu if

required.

When channels are read in this option is also used to create the labels for each curve.
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Display Channel Comments ¢

Channel Mames

Channel Comments

As well as displaying either the channel comments or the channels names the list of
channels can also be filtered if required .

The filter string can contain the following wildcards

* matches multiple characters
? matches a single character

Note: The filtering ignores case.

WV Filter : *front Ih

I A | Al Channels
| 3:EHICLE:FRONT LH DOOR TOP: ¥-AGC
| 4: FRONT LH EUROSID:HEAD: 7. ACC

_ » FRONT LH ELROSID:HEAD: A ACC
_ : FRONT LH EUROSID:HEAD: Y ACC

(5]

o M =

Normally one of the DIAdem data channels contains the x-axis (time) values. By default
T/HIS assumes this is channel 1 but this can be changed using the button labelled ...

X Axis 1 TIME CHAMMEL

v

Start 1.0000E-+00 Interdal

If none of the channels contain the x-axis values then a start value and an increment
can be specified to generate curves with evenly spaced x-axis values.

Supported DIAdem header file blocks

The following DIAdem header file data blocks are supported. All other data blocks are
ignored.

GLOBAL HEADER
111 Value for NoValues in the data file
112 Interchange high- and low-bytes

CHANNEL HEADER
200 Channel name
201 Channel comment
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210 Channel type

211 File from which channel data is read
213 Method of storing the data
214 Data type
220 No. of values in the channel
221 Pointer to the 1st value in the channel
222 Offset for ASCII block files

Offset for binary block files with header
223 Local ASCll-pointer in the case of ASCII block files
230 Separator character for ASClI-block files
231 Decimal character in ASClI-files
232 Exponential character in ASClI-files
240 Exponential character in ASClI-files
241 Step width / Factor
252 Keyword for NoValues in the channel
254 Value for NoValues in the channel
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8.2.12. NASTRAN

NASTRAN

This option can be used to Read Data

read in data from from

NASTRAN PCH files. L3-D A, Groups Keyword | T/HIS Curve

Bulk Data Keyboard Csh SCreen
|50 LS-PREFOST]  DlAderm MASTRAN

W Filename : E‘-.F'H.ﬂ.E:E_r'-.-'1.ﬂ.[3"-;-'-_-' dof_mt.pch

_ | Search Directaries Recursively : * pch

Cutput Curve % (highest+1)

Options. ..

Filter :

Currently the following types and data components are supported along with the
SORT1, SORT2 and XYPUNCH file formats

Nodal |Displacements
Nodal [Velocities
Nodal [Accelerations
Nodal [SPC Forces
CBUSH |Element Forces
CDAMP |[Element Forces
CELEM |Element Forces
CBAR |[Element Forces
CQUAD |Element Forces
CTRI Element Forces

By default T/HIS will read in every curve that it finds in the file so if you read in afile
containing nodal displacements from a SORT2 format file you will end up with 12 curves
being produced in T/HIS for each node.

X,Y,Z translation (Real) / (Magnitude)

XY, Z translation (Imaginary) / (Phase angle)
X,Y,Z rotational (Real) / (Magnitude)

XY, Z rotational (Imaginary) / (Phase angle)
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The Options... button will display
the following menu that will allow
some components to be deselected
before reading the file.

Read Data
LS-DY A Groups Keyward | T/HIZ Curve
Bulk Data Keyboard Cah SCreen
IS0 L3-FPREPOST|  DlAdem MASTRAN

Data Types to Read:

Complex Data v Real / Magnitude
W Imaginary / Phase Angle

IF Modal Data

F Displacements

|? YWelocities

W Accelerations
v SPC Forces

[ ¥ Trans
Y Trans
L Trans

<«

[w/ Element Forces

CEUSH
COAMP
CELEM
CBAR
couAD
CTRIA,

ALY

Done |

W =T
W =T
v Z Rat

For complex data components written out as a pair of real and
Complex Data imaginary numbers or as a magnitude and phase angle either of the
components can be deselected.

Nodal Data For nodal data any of the 4 data types can be deselected along with

any of the 6 translational/rotational directions.

Element
Forces

For element forces each individual element type can be deselected.

T/HIS will automatically create curve labels for each curve generated from the PCH file.
The entity types, ID's and components will also be stored with the curves to allow the
curves to be sorted using the curve table (see Table)
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B

Component... ¢

109/ 1031

—i Curve Table
Dismiss | Wiew. .. T| Update | Filter by :  Maodel... T Label... T Type... v
Select “ Clear All Filter Options
\J!ID ‘ Label/Group Mame ‘ Directary ‘ hodel/File Type Entity 1D | Companent | Style
/
1 “elx-Mode1: subcase 1 EMest\PCHATIME  2dof_mt.pch Mode 1 Wal x —_—
2 Nely-Mode 1: subcase 1 EMest\PCHAIME  2dof_mit.pch Mode 1 el y _—
3 “elz-MNodel: subcase 1 EMest\PCHAIME  2dof_mt.pch Mode 1 el z
4 RWel x-Mode 1: subcase 1 Etest\PCHVTIME  2dof_mit.pch Mode 1 Rvel x  ———
5 RW¥ely-Mode1: subcasze 1 EMest\PCHAIME  2dof_mit.pch Mode 1 el y
& FRWYelz-Mode1: subcase 1 EMest\PCHATIME  2dof_mt.pch Mode 1 Fvwelz ———
7 Welx- Mode 2 : subcase 1 Eltest\PCHVTIME  2dof_mit.pch Mode 2 Wel %
8 “ely-Mode2: subcase 1 Etest\PCHATIME  2dof_mit.pch Mode 2 Wel y
9 %el z- MNode2: subcase 1 EMest\PCHATIME  2dof_mt.pch Made 2 Wel z
10 RWel x - Mode 2 subcase 1 Etest\PCHVTIME  2dof_mit.pch Mode 2 Rl k-
11 R¥ely- Mode 2 : subcase 1 Eitest\PCHATIME  2dof_mit.pch Mode 2 Rvel y
12 RWel z- Mode 2 subcase 1 EMest\PCHAIME  2dof_mit.pch Mode 2 Fvwelz s
13 “el x- Mode 3 : subcase 1 Etest\PCHATIME  2dof_mit.pch Mode 3 Wel % —_—
14 “ely-Mode 3: subcase 1 Eitest\PCHATIME  2dof_mit.pch Mode 3 el y —_—
15 el z- MNode 3 : subcase 1 EMest\PCHAIME  2dof_mt.pch Mode 3 el z
16 R%el x- MNode 3 subcase 1 EMest\PCHATIME  2dof_mt.pch Mode 3 Fvely ———
17 RWel y - Mode 3 : subcase 1 EMest\PCHAIME  2dof_mit.pch Mode 3 el y
18 Rvel z-Mode 3 subcase 1 EMest\PCHAIME  2dof_mt.pch Mode 3 Fvwelz ———
_ 19 Force- CDAMP S subcase 1 EMest\PCHVTIME  2dof_mt.pch CDAMP 5 Force -
p 20 Force- CDAMP B : subcase 1 EMestWPCHATIME  2dof_mt.pch CDAMP B Force  ---eeeees
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8.2.13. CURVOUT

CURVOUT

This option can be used to read in data from ey Read Data
from a CURVOUT ASCII file (curves defined by
*DEFINE_CURVE_FUNCTION).

LZ-D A Groups My ard THIS Curve

Bulk Data Heyboard W Screen
) . . IS0 LS-PREFOST| Dlidem MASTRAN
All the curves defined in the file are read. | LRV

However, CURVOUT data (from both ASCII _
and binout files) can now be read in via the Curve File voutvshPten_digit_idwcureout g
LS-DYNA option in the read panel. The curves Output Curve:  ERGQINICSSED ]

in the file will then be treated as entities,
allowing them to be selected individually in
the entities list.
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8.2.14. Equation

Equation

This option can be used to create a curve
by definining an equation of the form
'y=£ (x)'. Here 'x' can be replaced by any
of x, X, t, T, time or TIME.

The usual operators + - * / A % can all be
used. The following standard
mathematical functions can be used: SIN,
COS, TAN, SEC, CSC, COT, ASIN, ACOS,
ATAN, ATAN2, SINH, COSH, TANH, ASINH,
ACOSH, TANH, ASINH, ACOSH, ATANH,
EXP, CEIL, FLOOR, LOG, LOG10, SQRT,
MOD, MAX, MIN, SIGN, ABS, INT, AINT,
NINT, FLOAT.

Additonally, some of the functions
specified in the LS-DYNA manual under
*DEFINE_CURVE_FUNCTION are also
available. These are: IF, STEP, POLY,
CHEBY, FORSIN, FORCOS, SHF.

=< lUncock

LSDYNA
Bulk Data

Read Data

THIS Curve

Screen
NASTRAN

Groups
Keyboard
L5-PREPOST
Equation

Keyword
CEV
DlAdem

f=10]
CURVOUT |

TN 1 + #2"axp(-0.5")"sin(4"P|™x)
_ | Userdefined X values

X Axis start 0. 000000

X Axis end 1.000000

¥ axis interval ©  0.001000

| Take X values from curve .1

|7 Calculate X values from curve variables

Cutput Gurve |

% (highest+1)

= #1 + #2%exp(-0.5"%) sin(4"P1*x)

v Use equation as curve |abel

Curve Label :

X Label :
Y Label :

This allows PRIMER to send *DEFINE_CURVE_FUNCTION definitions to T/HIS, as long as
they only depend on TIME and no other values that change during the LS-DYNA run. In
the *DEFINE_CURVE_FUNCTION edit panel, if the expression is suitable for evaluation,
then the T/HIS button will be active and the equation can be sent across. The curve will
be plotted from TIME = 0 until the termination time specified on the
*DATABASE_CONTROL_TERMINATION card. The value of any parameters appearing in
the expression will be maintained. The curve can be edited via right-clicking and
selecting Edit equation.... It can then be sent back to PRIMER by right-clicking and
selecting Update curve in PRIMER.

Curves can be referenced in equations using variables of the form 'c1', 'C1' or '#1' to
refer to curve #1. For example, equations such as'y = 2*#1 + 3*#3' are valid. This
allows multiple curve operations to be replaced by a single equation.

There are multiple options for defining the x-values used to plot the equation curve.
There is an option to specify directly the start value, end value and interval between
points. Alternatively, the X values can be copied from a specified curve. The final option
is only relevant if the equation contains curve variables. The x-values from all of the
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curves that appear in the equation will be combined to give one potentially larger set
of x-values, which will then be used to plot the equation curve.

Equation curves can also be created using the JavaScript API, see 'Read.Equation’ in the
JavaScript API reference manual.
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8.2.15. HDF

HDF

T/HIS can read HDF files. The version of HDF file supported in T/HIS is HDF5. HDF4 files
require conversion to HDF5 before they can be read (see Converting HDF4 to HDF5).
Currently, T/HIS supports Float data types within Atomic datasets and Float data types
within Compound datasets. Reading HDF files is supported in FAST-TCF. We plan to
improve our support for HDF in future releases of T/HIS, so please send us any
feedback you have.

<< Undock Read Data X
LS-DYNA Groups Keyword T/HIS Curve
Bulk Data Keyboard CSV Screen

LS-PREPOST DIAdem NASTRAN
CURVOUT Equation HDF

An HDF5 file can be read by entering the path in the textbox or using the file selector:

— HDF Panel 2 —=Ox
Read

Filename: v E

Plot Y against X dataset

Once a valid HDF file is selected, the HDF panel will open with two navigation lists
mapped in "Plot Y against X dataset" mode - one related to Y-Axis and the other for X-
Axis - showing the contents in the root group (/). Using these navigation lists, the entire
HDFS5 file can be accessed. If the selected datasets have any associated attributes, they
will be listed in the attributes lists below.

An example of a curve reading in from a HDFS5 file has been shown below. The file that
has been read in is a binout file converted to HDF5 format:
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HDF Panel
Read

Filename: }C:\EDURC E\hdf5_dir\examples\python\binout_lasso.h5 v

@ Plot Y against X dataset
(O Plot Y against index 0._.n

. o
E{Search Groups>| |t taset E{Seamh Groups=| |

[ ]
elout - | elout
eloutdet _eluutdet
glstat < |glstat
nodout nodout

Y Dataset Attributes X Dataset Attributes

f > !

A i
Y L

Clicking on a dataset will map an adjecent list of the dataset contents. An empty dataset
box or disabled rows just means that data is not readable into T/HIS or we do not
support it yet.

In this example, for Y-Axis we have selected elout — elout — shell followed by sig_xx
(which is a 2D dataset), and selected Column 2 in the dataset list. For X-Axis we have

selected elout — elout — shell followed by time (which is a 1D dataset) and selected
Column 1:
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| Read |

Filename: CASOURCEMATS_dinexamples\python\binout_gd.hS v

@) Piot ¥ against X dataset

O Plot %" against index 0...n

- o

E{Search Groups= <Enter Dataset Column> E{Search Groups= <Enter Dataset (
&
Column 1 Column 1
nip Column 2
npl Column 3
opt Column £
plastic_strain Column 5
revision
=ig_xx
sig_xy UpPer_eps_xx
=ig_yy upper_eps_xy
sig_yz Upper_eps_yy
Yi— | J ————
% Dataset Attributes X Dataset Attributes
I [ I
" '
T k

When you click Apply, a curve will be mapped:

5.000

4.000 r

3.000 r

2.000 r

1.000 r

(X1E-3)

0.000 L

-1.000 r

-2.000 r

-3.000 r

-4.000 r

-5.000 T T T T T T T T
0.000 0.050 0.100 0.150 0.200 0.250 0.300 0.350 0.400

— sig_xx - C2 vs time - C1
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Plot Y against Index 0...n

The second mode available is "Plot Y against Index 0...n", where only the Y-Axis points
need to be selected. Y-values will then be plotted against their index i.e. X-values of O, 1,
2, 3, etc.

— HOF Panel
Read

Filename: CASOURCEVhATS_dinexamples\pythontbinout_gd.hS ¥

() Plot ¥ against X dataset
@ Plot ¥ against index 0...n

E-: Search Groups>

elout
eloutdet
glstat
nodout

" Dataset Attributes X Datazet Attributes

3D Datasets

The contents of the dataset list change depending on the data. For a 1D or 2D dataset, a

list of columns is shown (see previous examples) but for a 3D dataset, first the Level has
to be selected:
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— HDF Panel
| Read
Filename: CASOURCEVATS_dinexamples\python'\d3plot_gd.hs k)

Apphy @) Piot ¥ against X dataset
(O Piot ¥ against index 0...n

- o

E{Search Groups= <Enter Dataset Column> E{Search Groups= <Enter Dataset |
A [ rose.d
. Level 1 . Level 1
elem_shell_deletion_info Level 2 elem_shell_deletion_info Level 2
elem_shel_results Level 3 elem_shel_results Level 3
elem_shell_results_layers Level 4 — elem_shell_results_layers
elem_solid_deletion_info Level 5 elem_solid_deletion_info
elem_solid_results Level & il elem_solid_results
node_acceleration Lewvel 7 node_acceleration
node_coordinates Level & node_coordinates
node_displacement Level 9 node_dizplacemeant
node_velocity Lewel 10 node_velocity
| - Y= | j Pr——
%" Dataset Attributes X Dataset Attributes
I [ I

After selecting the Level, the dataset box will show the list of Columns for selection:
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- HOF Panel
| Read

Filename: CASOURCEhdTS_difexamples\python\d3plot_gd.h5 1

@ Piot Y against X dataset

(O Puot ¥ against index 0...n

- [

E «Search Groups> <Enter Dataset Column:> E «Search Groups> <Enter Dataset
elem_shel_results
B Column 1 L. Column 1
elem_shell_deletion_info
elem_shell_results
elem_shell_results_layers

" Dataset Attributes X Dataset Attributes

After clicking Apply, the curve label will show the Level and the Column selected:

1.000

0.800 r

0.600 r

0.400 r

0.200 r

0.000 r

-0.200 r

-0.400 r

-0.600 r

-0.800 r

-1.000 T T T T T
-200.000 -100.000 0.000 100.000 200.000 300.000

—— elem_shell_results - L2 - C1 vs node_acceleration - L3 - C4
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Compound Datasets

For a compound dataset, the curve label shows the list label:

| Read

HOF Panel

Filename:

CASOURCEWhdfS_direxamples\NASTRANZdoThS

l=root=

<Enter Dataset Column>

EIGENVECTOR

E{Search Groups=

MNASTRANRESULTING

EIGENVECTOR ®

GRID_WEIGHT v
rd —
R
R +
RZ

%" Datazet Attributes
! -
L SCHEMA 20190
k|
119/1031

@) Piot ¥ against X dataset
(O Piot ¥ against index 0...n

l<root=

E =3edrch Groups>

<Enter Dataset |

|E|GEWE{:TDR

(GRID_WEIGHT

X Dataset Attributes

L [SCHEMA

20150
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7.800

7.600 -

7.400

7.200

7.000

6.800

6.600

6.400

6.200 T T
0.027 0.028

T
0.029

T
0.030

T T
0.031 0.032 0.033

O EIGENVECTOR - Z vs GRID_WEIGHT - MX

Navigation aids

Navigation aids have been introduced in order to traverse through the file easily and
with minimum number of clicks.

Search

Let us consider the "Plot Y against X dataset" example above. We had to follow the
sequence elout — elout — shell — sig_xx. Instead, if you already know that you want
to retrieve sig_xx you can search for it in the <Search Groups> textbox directly, and
select from the matching paths listed:
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HDF Panel ?2 —[x
Read

Filename: CASOURCEhdf5_dinexamplesipython\binout_lasso h& v E

@ Plot Y against X dataset
(O Plot Y against index 0...n

Esid E{Search Groups=>

felout/elout/shell/sig o

- felout/elout/shell/sig_xxy/
elout _ e | clout
elout felout/elout/shell/sig_yy/ eloutdet
glsta lelout/elout/shell/sig_yz/ = |glstat
nodo felout/elout/shell/sig_zx/ nodout
felout/elout/shell/sig_zz/
/glstat/sliding_interface_energy/

fglstat/spring_and_damper_energy/
Igistat/system_damping_energy/ X Dataset Attributes
/ - !

Column selection

The <Enter Dataset Column> textbox allows you to select columns quickly. The
following are all valid searches:

e “1"or"“Column1”
e “1-4"or “Column 1-4"
e “1,2,3,5"0r"1235"or"Column1,2,3,5"or“Column1235"”
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- HDF Panel 20O
Read

Filename: CASOURCEhdf5_dinexamplesipython\binout_lasso h& v E

Apply @ Plot Y against X dataset
(O Plot Y against index 0...n

ESig 14 E<Search Groups> | |ter Dataset Columnz
felout/elout/shell/ Sig_xx _

opt Column 1 + elout
plastic_strain Column 2 eloutdet
revision Column 3 o |glstat
Sig_Xx Column 4 nodout
sig_xy Column 5
sig_yy
T lsig_yz
Y Dataset Attributes # Dataset Attributes
/ > ! [

-l
-

Copy path

The left and right arrows simply copy the Y-Axis path to X-Axis path and vice versa. This
can make it quicker to plot Y versus X data. Supposing you wish to plot x-stress versus
time. Once you have selected the sig_xx dataset for the Y-axis, you can copy the path to
the X-Axis and quickly switch the X-Axis selection to time if it is in the same location in
the file:
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— HDF Panel ? —[x
Read

Filename: CASOURCEhdf5_dinexamplesipython\binout_lasso h& v E

Apply @ Plot Y against X dataset

(O Plot Y against index 0...n

B -

E{Search Groups= | |ter Dataset Column=

Jelout/elout/shell/ Jelout/elout/shell/
opt Column 1 i state Column 1
plastic_strain Column 2 states
. revision Column 3 + system
Sig_Xx Column 4 time
sig_xy Column 5 . title
sig_yy UppEr_eps_xx
sig_yz UppEr_eps_xy
Y Dataset Attributes # Dataset Attributes
/ > { >
| |

Converting HDF4 to HDF5

To convert an HDF4 file to the HDF5 format, you need to install the h4h5tools
application, which can be found on the HDF Group website (we tested h4h5tools-1.10.6-
2.2.5-win10_64-vs15.zip). Once installed, you can use the HDF4 to HDF5 Converter Tool
script included with T/HIS to aid file conversion. The script converts selected HDF4 files
into HDF5 files, writing the new files in the same directory as the originals. The script
can be found in the T/HIS JavaScript menu:
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T/HIS

)

Tools |

Edit Style Properties

Operate Maths Automotive
FAST-TCF | Title/Axes

Command Fil | Units

All
Mone

Macros

Settings

E

[irePORTER [JY PRIMER
Models
Images
Seismic
Display
Graphs
JavaScript Datum

JavaScript
Run Debug Check Encrypt Merge
GUI Builder
File: | Vo=
Encoding: LATIMN1 v Memory: | 25
[+]examples
I MADM

HDOF4 to HOFS Converter Tool

We plan to improve our support for HDF in future releases of T/HIS, so please send us
any feedback you have.
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8.3. WRITE Options

WRITE Options

Writes a group of curves out to a file for later use or to the screen.

Curves Selected : 2 Select Curves..
Cutput Type: Yrite to file T
Cutput Format: T/HIZ cur -

Ciutput WRUP SLEDWdefault.cur
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8.3.1. WRITE TO FILE

WRITE TO FILE

Cutput Type: Wyrite to file T

Writes a group of curves out to a file for later use if required. The user is prompted for
the list of curves to write out after a filename has been specified.

FILE FORMAT

Writes a group of curves out to a file for later use if required. The user is prompted for
the list of curves to write out after a filename has been specified.

THIS .cur T
THIS .cur
LE-DHA Kevword
MASTRAN TABLED1
CEW X X XY
CEVXY Y YY)
Summary
Summary (CSW)
IS0-MME

T/HIS .cur format This option will write out curves using the default T/HIS
curve format. One curve file will be written containing all
the selected curves along with their Titles, Axis Labels, Line
Labels and styles. From version 9.4 onwards the curve file
can also contain information on the UNIT system and the X
and Y axis units for each curve (see Appendix B for more
details on the curve file format)

LS-DYNA Keyword One file will be written containing all the selected curves
using the LS-DYNA *DEFINE_CURVE format so that the file is
suitable for inclusion in a LS-DYNA keyword file.

NASTRAN D1 This option will write out curves using the NASTRAN TABLE
D1 format. Curves are listed sequentially in the file.

CSV X, Y, X, Y. X,Y This option will write out curves using as a CSV (comma
separated variable) file that can be read into other
programs like Microsoft EXCEL. The columns written are x-
values for the 1st selected curve, y-values for the 1st
selected curve, x-values for the 2nd selected curve, y-values
for the 2nd selected curve ...
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CSV X,Y,Y.Y,Y,Y This option also writes out a CSV file. All the curves are

Summary
Summary

(CSV)

ISO-MME

12771031

output using a single consistent set of X values that can
either be taken from one of the curves or they can be
generated automatically.

Time Yalues: Use Curve T
Time Yalues: Generate -

=i A= O000E+00 Wi 1 0000E-+00

Gives a summary of the curve. This includes the type of data being
plotted and the maximum and minimum values in the curve.

CSV (comma separated variable) version of the summary file.

The ISO-MME format (ISO/TS 13499) is a data exchange format for
crash analyses comprising a number of folders and files. This option
works slightly differently to the others, in that you need to select a
model for T/HIS to extract the data from and provide a configuration
file to specify what data should be written out, rather than selecting
curves.

This is needed because the naming conventions of the output files, set
out in the ISO standard, follow specific rules which require extra data
that isn't present in the curves alone and they also contain lines at the
top of the files which describe the data in more detail. The contents of
the configuration file are described in ISO-MME Configuration File .

In addition, an output directory is specified rather than a output file
since multiple files are written out.

Output Type: Write to file T
Output Format: IS0-KMNE T
Model # 1 T

Config file: B0 utput_testiconfig_file.json

Cutput : Hn:l del=\S0_MMECutput_test
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' CEW Y 2O Y
From version 9.4 onwards the CSV Qutput Format: ( s

files generated by T/HIS can also W/ Write UNIT information to CSY file

contain information on the UNIT
system and the X and Y axis units for
each curve. If you don't want to output this information then you can turn it off.

The default setting for this option can be set via the preference option
this*write csv units:

This option can also be turned on and off in FAST-TCF scripts (see FAST-TCF)

ISO-MME Configuration File

The ISO-MME configuration file is a JSON format file which is used to tell T/HIS
which curves to generate: the data to extract, from which entities to extract it,
their locations in the model and whether any filtering or operations are
required. This configuration file is required so T/HIS can write various ISO-MME
files with the correct names and any additional data required at the top of the
files.

To set the scene, the structure of the directory where various files get written
out and the files it contains is:

ISO-MME Version 1.6 ISO-MME Version 2.0
Output Dir Output Dir
| |
| -— <Virtual | —— <testname>.mme <= Test
Testing reference information file

ID>.mme <= Test Data |
| | -— Channel
| -—— Channel | |
| | | -- <testname> Channel.mmi <=

| -— <VirtualChannel index file
Testing reference | | ——

ID>.chn <= Channel <testname> <channel code>.mmd <= Channel
index file data files
| -— <Virtual | | —-
Testing reference <testname> <channel code>.mmd
ID>.001 <= Channel | T__ -
data files <testname> <channel code>.mmd
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| -— <Virtual
Testing reference

| -— Object

ID>.002 . |-
| -— <Virtual<testname> <object code>.mmi <= Object

Testing reference files B B

ID>.003

<testname> <object code>.mmi

<testname> <object code>.mmi

Test information file (.mme file)

The test information file describes the test and the objects (vehicles, dummies,

barriers) in it. As an example:

ISO-MME Version 1.6

Data format edition number
:1.6

Customer name

:ARUP

Customer test ref. number
:NOVALUE

Customer project ref.
number: 9999

Title

:NOVALUE

Timestamp

:2022-09-29 13:30:00

Type of the test

:NOVALUE

Subtype of the test
:NOVALUE

Virtual Testing reference
ID:NOVALUE

Regulation

:NOVALUE

Date of the test
:2022-10-02

Name of test object 1
:NOVALUE

Ref. number of test object
1 :NOVALUE

Velocity test object 1 lon.

:NOVALUE

Velocity test object 1 lat.

:NOVALUE
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ISO-MME Version 2.0

Data format edition number
:2.0

Timestamp

:2020-11-10

Laboratory name

tArup

Laboratory contact name
:NOVALUE

Laboratory contact phone
:NOVALUE

Laboratory contact fax
:NOVALUE

Laboratory contact email
:NOVALUE

Laboratory test ref number
:NOVALUE

Type of the test
:NOVALUE

Subtype of the test
:NOVALUE

Regulation

:NOVALUE

Date of the test
:NOVALUE

Number of test objects
12

#Begin of testobject
Type

:D
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Mass test object 1 Filename

:1230 :my test DO.mmi
Driver position object 1 #Ena of Eestobject
:3 #Begin of testobject
Impact side test object 1 Type

:LE .1

Name of test object 2 Filename

:NOVALUE , my test 1.mmi
Ref. number of test object #End of Eestobject
2 :NOVALUE

Velocity test object 2 lon.

:NOVALUE

Velocity test object 2 lat.

:NOVALUE

Mass test object 2

:1230

Driver position object 2

12

Impact side test object 2

:LE

Type of data source
:Simulation

Object files (.mmi file)

These files are only present in ISO-MME Version 2.0. The object files describe each
object in the test, for example:

Name :H350
Velocity :NOVALUE
Mass :NOVALUE
Impact side : 00
#Begin of biomechanical

Gender :male
Age :21

#End of biomechanical

Channel index file (.chn or .mmi file)

The channel index file lists the channel data files:

ISO-MME Version 1.6 (.chn file) ISO-MME Version 2.0 (.mmi file)
Instrumentation standard : Number of channels :3
Not applicable Data origin .S

130/ 1031 LAST UPDATED 02 MAY 2024



T/HIS

Number of channels
27

Name of channel 001
:13HEADOOOOWSACXO
Name of channel 002
:13HEADOOOOWSACYO
Name of channel 003
:13HEADOOOOWSACZO
Name of channel 004
:13HEADOOOOWSDCXO

Data source
simulation

#Begin of channel
Extended channel code
:DOHEADMIOO000000B
#End of channel
#Begin of channel
Extended channel code
:DOCHSTMIOO000000C
#End of channel
#Begin of channel
Extended channel code
:DOPELVMIOO000000C
#End of channel

Channel data files (.001 or .mmd file)

The channel data file that gives the details about the curve:

ISO-MME Version 1.6 (.001 file)

Test object number
01
Name of the channel

Laboratory channel code
:NOVALUE

Customer channel code
:NOVALUE

Channel code
:13HEADOOOOWSACXO
Unit

cm / (s * s)
Reference system
:NOVALUE

Transducer type
:NOVALUE

Pre-filter type
:NOVALUE

Cut off frequency
:NOVALUE

Channel amplitude class
:NOVALUE

Sampling interval
:0.0001

Bit resolution
:NOVALUE

Time of first sample
:NOVALUE
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ISO-MME Version 2.0 (.mmd file)
Data structure
:Channel
Instrumentation standard
:NOVALUE
Name of the channel
:Accel x - Node 52503304
(PelvisAccel INJURY) (Reg
0.100E-03) (C 180)
Data source
:simulation
Data status :0k
Cut off frequency
:NOVALUE
Channel amplitude class
:NOVALUE
Sampling interval
:0.0001
Bit resolution
:NOVALUE
Time of first sample :0
Number of samples
:1500
Reference channel
rimplicit
#Start of data
-6.09125e-05
-1785.28
-3315.55
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Number of samples

:1999

-0.42144
-0.00030
-0.00028

#End of data

Configuration structure
Below is an illustration of the configuration file structure.

Test data: At the top of the file is a list of test data properties,
followed by a list of descriptors for the test.

Objects array: Next is a list of objects (e.g. vehicles, dummies,
barriers) and their properties and descriptors.

Channels and Operations arrays are used to specify the Curve properties to
output required curves:

132 /1031

Channels array: Each channel in the array is defined as an
object with properties such as entityType, id, etc. to create a
single curve with its ISO-MME channel code defined in
properties like mainLocation, fineLocation etc.

Operations array: Each operation object defines an operation
to be performed on any previously defined or multiple curves.
Operations can be chained together. The final output should be
an ISO-MME channel code.

Configuration File Structure

—-— Test Data Property 1
-— Test Data Property 2
-—- Test Data Property 3
-— Descriptors
| —— Descriptor 1
| —-- Descriptor 2

—-— Object Type 1

| -- Object 11
| | —— Property 1
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| —-— Property 2

| —— Descriptors
| —— Descriptor 1
| —— Descriptor 2

|
|
|
|
|
| -— Object 12

| | -— Property 1
| | —— Property 2

—-— Object Type 2

| -- Object 21

| | —-— Property 1
| | —-— Property 2
|

| -- Object 22

| | -- Property 1
| | —-— Property 2

—-— Channels
| —- Channel 1

| -- Channel Property 1
| —— Channel Property 2

—-— Channel 2
| —— Channel Property 1
| -- Channel Property 2

—— Channel 3
| —— Channel Property 1
| —— Channel Property
| —— Descriptors
| —— Descriptor 1
| —— Descriptor 2

N

—-— Operations
| —— Operation 1
| -- Operation Property 1
| —-- Operation Property 2

|
|
|
| -- Operation 2

| | —-- Operation Property 1
| | —— Operation Property 2
| | —— Descriptors

| | —— Descriptor 1
| | —— Descriptor 2
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Configuration file example

Below is an example configuration file, showing all the available options that can
be set. Not all of them are required - the list below shows which ones are
optional and what they can be set to.

"testName": "Far side",

"timestamp": "12/18/2023, 4:24:25 PM",
"formatVersion": "1.6",

"laboratoryName": "Oasys LS-DYNA Environment",
"customerName": "Euro NCAP",
"customerTestRefNumber": "001",
"customerProjectRefNumber": "1234",
"virtualTestingReferencelId": "FS Pole 75 x-ref_z-ref 56M Sim 1",
"typeOfTest": "SideImpact”,

"subtypeOfTest": "Far Side + VTC",
"regulation": "EuroNCAP",

"testDate": "12/18/2023",

"unitSystemModel": "U2",

"unitSystemDisplay": "U1",

"xAxisInterval": 0.0001,

"descriptors": [

{
"description": "Type of data source”,
"value": "Simulation"
}J
{
"description": "Dummy Simulation Model Specification”,
"value": "WSID 50 M v3.4.1"
¥
]J
"dummies": [
{
"testObject": "1",
"position": "1",
"vehicleTestObject": "1",
"name": "PDB WSID 50M 4.0",
"gender": "male"
}
]J
"vehicles": [
{
"testObject": "1",
"position": "@",
"driverPosition": "1",
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"name": "Lighting McQueen",
"refNumber": "NO VALUE",
"mass": "NO VALUE",
"impactSide": "RI",
"descriptors": [

{
"description": "Vehicle Model",
"value": "95"
}
]
}
1,
"channels": [
{

"testObject": "1",
"position": "1",

"mainLocation": "ABRI",
"finelLocationl": "RI",
"finelLocation2": "@1",
"finelLocation3": "WS",
"physicalDimension": "AN",
"direction": "#",
"entityType": "spring",
"component": "rotation",

"XAxisInterval"”: 0.0001,
"id": 10324,
"write": false

¥

{
"testObject": "1",
"position": "1",
"mainLocation": "ABRI",
"finelLocationl": "RI",
"finelLocation2": "@2",
"finelLocation3": "WS",
"physicalDimension": "AN",
"direction": "#",
"entityType": "spring",
"component": "rotation",
"id": 10325,
"write": false

¥

{

"testObject": "0",
"position": "O@",

"mainLocation": "EKIN",
"finelLocationl": "SU",
"finelLocation2": "@0",
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"finelLocation3": "@0",
"direction": "@",
"physicalDimension": "EN",
"entityType": "whole",
"filter": "C",
"component": "kinetic",
"write": true

}J
{
"testObject": "0@",
"position": "@",
"mainLocation": "EHOU",
"finelLocationl": "SU",
"finelLocation2": "@0",
"finelLocation3": "@0",
"direction": "@",
"physicalDimension": "EN",
"entityType": "whole",
"filter": "A",
"component": "hourglass",
"write": true,
"descriptors": [
{
"description"”: "Energy Type",
"value": "Hourglass Energy"
¥
]
¥
]J
"operations": [
{
"operation": "sub",
"input": [
"11ABRIRIO2WSAN#0",
1.570796
1,
"output": "11ABRIRIO2WSANZO",
"write": false
Ts
{
"operation": "c180",
"input": [
"11ABRIRIO2WSANZO"
1,

"output": "11ABRIRI@2WSANZC",
"write": true,
"descriptors": [

{
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"description”: "Abdomen Compression valid Value",

"value": "46"
"description": "Abdomen Compression Invalid Value",
"value": "65"

Configuration file properties

The following tables list all the required and optional properties and what they

can be set to. If they aren't set, the default value is used.

Some values should follow the guidance in the ISO Related Electronic
Documents A and B (RED A and RED B) and they are indicated below. They can
be found on the ISO website https://www.iso-mme.org/forum/.

Test Data properties

The first Table specifies the Test Data properties which provide details about the
test. It is necessary to include testName and formatVersion.

Property

testName

formatVersion
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Descriptio Valid values

n

Name of Any value
test. This is

used for

the test

directory

name and

inthe

filenames.

Format 1.60r2.0
Version

specifies

the I1SO-

MME

output

Default Type [Necessity

- String Required

2.0 String Required
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thisVersion

thisBuildNumber

timestamp

laboratoryName

laboratoryContactNam The Any value.

e

laboratoryContactPho
ne
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version
required.

T/HIS Build Any Numerical value. For Eg:--

Version “21.0”

T/HIS Build Any numerical value. For Eg:- -

Number [“6100”

A Any value, but the expected
timestamp [format is "yyyy-mm-dd".

dates. It is
written in
the header
of the test
informatio
n *.mme
file.

The Any value.

laboratory
name. ltis
written in
the header
of the test
informatio
n *.mme
file.

laboratory
contact
name. ltis
written in
the header
of the test
informatio
n *.mme
file.

The Any value.

laboratory
contact
phone
number. It
is written
in the
header of
the test
informatio
n *.mme
file.

String Required

String Required

"NOVALUE String |Optional

n

"NOVALUE String |Optional

"NOVALUE String Optional

n

"NOVALUE String Optional

n
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laboratoryContactFax The Any value.

laboratoryContactEmaiThe Any value.

laboratoryTestRef

typeOfTest

subtypeOfTest
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laboratory
contact fax
number. It
is written
in the
header of
the test
informatio
n *.mme
file.

laboratory
contact
email. It is
written in
the header
of the test
informatio
n *.mme
file.

The Any value.

laboratory
test
reference.
It is written
inthe
header of
the test
informatio
n *.mme
file.

The test See the ISO Related
type. Itis [Electronic Document A for
written in valid values, e.g. "Frontal

the header Impact".
of the test
informatio

n *.mme

file.

The test  See the ISO Related
subtype. It [Electronic Document A for
is written valid values, e.g. "0 Degree

in the Active".
header of
the test

"NOVALUE String |Optional

"NOVALUE String |Optional

"NOVALUE String Optional

n

"NOVALUE String |Optional

"NOVALUE String |Optional

n
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informatio

n *.mme

file.
virtualTestingReferenc [The virtual Any value. "NOVALUE string |Optional
eld testing ref "

id is used

to write

the

filename

for channel

index file

and

channel

data file.

typeOfDataSource Type of Any value. "NOVALUE String |Optional
data "
source. It is
written in
the header
of the test
informatio
n *.mme
file.
regulation Thetest See the ISO Related "NOVALUE String |Optional
regulation. Electronic Document A for "
It is writtenvalid values, e.g.
inthe "EuroNCAP".
header of
the test
informatio
n *.mme
file.
testDate The date of Any value, but the expected "NOVALUE String Optional
the test. It formatis "yyyy-mm-dd". "
is written
inthe
header of
the test
informatio
n *.mme
file.
unitSystemModel Used to set/'U1","U2","U3","U4","U5"," blank String |Optional
up units  U6".
for model.
If these are
not
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provided
the units
would be
as they
were prior
to write
ISO-MME
or
undefined
if units
were not
set.

unitSystemDisplay Used to set/'U1","U2","U3","U4","U5"," blank String |Optional
up units  U6".
for display.
Will be set
to Sl if
model
units
specified
and display
units not
specified.
xAxisInterval Used to 0to 1e-7 blank Numbe | Optional
specify X Axis r
Interval for all

curves to
regularised.

Descriptor properties

Along with the predefined properties listed in the tables detailing about Test,
Objects and Channels, you can define any additional descriptor you like by
providing a description and value using the syntax in the table below.

The descriptor JSON object allows you to define any number of descriptors that
can appear in the ISO MME Files.

1.
o Test data file(.mme) if defined in Test data block
o Object files(.mmi) if defined in Object Blocks

o Data Files (.001 or. mmd) if defined in channel or operation
block.
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To provide any valid description/value please see the see the details below.

Property |Description Valid values Default Type Necessity
description The Name of the This is supposed to NOVALUE |String  Optional
Property for which  |mentioned as String as
you are creating the [required by protocols.

description. For eg. "Time step
setting", "Number of
CPUs"
value The Property which is This can be either NOVALUE |Number Optional
defined in the string or integer for or
‘description’ is example -0.2 or " String
specified avaluein  |Value"
this section.

Object arrays

The table lists the ‘Standard’ object types that are supported by T/HIS. Currently
T/HIS supports the following objects:-

Objects Description Properties Definition String Default
TestObject
vehicles The vehicles array name, velocity, “vehicles” Numerical
contains vehicle mass, impactSide starting from
objects. 1
dummies The dummies array  name, gender, age, “dummies” ‘D’
contains dummy position
objects.
barriers The barriers array name, “barriers” ‘B’
contains barrier barrierWidth,
objects. barrierHeight,
yawAngle
mobileBarriers The mobileBarriers name, “mobileBarriers” ‘M’
array contains mobile |barrierWidth,
barrier objects. barrierHeight,
yawAngle

Object properties

This table lists the properties that are supported by T/HIS for different objects.
The properties provide details about the object.
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Property
testObject

position

name

velocity

mass

impactSide

gender
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Description Valid values
testObject See the 'Test
classification. It is the Object' section
first character in the fin the ISO
ISO-MME channel Related

code. This property is Electronic

used to name Object Document B for

files (.mmi) valid values, e.g.
", 2", “D”
etc.

The dummy’s See the

position in the
vehicle. It is the in the ISO
second characterin |Related

the ISO-MME channellElectronic

code. This property isDocument B for
used to name Object valid values, e.g.
files(.mmi) “1”,“2".

The test object name.|/Any value

It is written in the

header of the object

*.mmi file for Version

2.0 and mentioned in

*.mme in Version

1.6.

The object’s velocity. |Any value
It is written in the
header of the object
*. mmi file.

The object’s mass. It
is written in the
header of the object

Any value

*. mmi file.

It is written in the See the 'Fine

header of the object |Location 1'

*.mmi file. section in the
ISO Related
Electronic

Document B for
valid values, e.g.,
llLEll' "LO"_

The dummy gender. It/Any value

is written in the

object *.mmi file.

‘Position’ section

Default Type Necessity
“D” for String Required
Dummies

“B” for Barriers

“M” for

mobileBarriers

Numerical

Value for

Vehicle

“0” String Required
blank String Optional
"NOVALUE" Number |Optional
"NOVALUE" Number |Optional
"00" String Optional
"NOVALUE" String Optional
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age

barrierWidth

barrierHeight

yawAngle

The dummy age. It is |Any value "NOVALUE" Number |Optional

written in the object

*.mmi file.

The barrier width. It |Any value 0.0
is written in the

object *.mmi file.

The barrier height. It |Any value 0.0
is written in the

object *.mmi file.

The barrier yaw Any value 0.0
angle. It is written in

the object *.mmi

file.

Channel Data properties

Number |Optional

Number |Optional

Number |Optional

Channel Properties are used to define details about the Channel.

Property

testObject

position

mainLocation
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Descriptio Valid values

n

testObject See the 'Test Object' section in
classificati the ISO Related Electronic

Default Type Necessity

“D” for String | Required
Dummies

on. It is thelDocument B for valid values, |“B” for
first e.g. "1","2", “D” etc. Barriers
character “M” for
in the ISO- mobileBarri
MME ers
channel Numerical
code. Value for
Vehicle
The See the 'Position' section in the ["0" String  |Required

dummy’s |ISO Related Electronic
position in [Document B for valid values,
the e.g. "1","2".

vehicle. It

is the

second

character

in the ISO-

MME

channel

code.

Main See the ISO Related Electronic
location onDocument B for valid values,
the object. e.g. "HEAD", "CHST".

- String  |Required
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entityType

component

source

fineLocationl

145/ 1031

This is
required
for the
channel
code.

The LS-
DYNA
entity
types to
extract
data for.

The LS- This can be the numerical ID or
DYNA a *DATABASE_HISTORY_ID
entity ID toname or an array of IDs or
extract names.

data for.

A FAST-TCF data extraction
keyword (See Section 7.4.5),
e.g. "node", "beam"

If an array is defined, the
output generated is the sum of
the individual curves.

In either case, the IDs/names
should be specified as a string
or number, e.g. "100",100,

"my_node_id", [100, 200, 101],
["my_node_id_1","my_node_id

_2"].

The <id> property is not
required for global data (e.g.
global kinetic energy).
The FAST-TCF data extraction
componen component words (See Section

ttoread. [7.4.5), e.g. "displacement x",
The LS- A FAST-TCF file keyword
DYNA file |(See Section 7.4.2.1), e.g.

to read "Isda", "thf"

data

from.

Fine See the 'Fine Location 1'

location onlsection in the ISO Related

the object. [Electronic Document B for valid

This is values, e.g. "IN", "OU".

- String  |Required

- Number, Optional

String,
Array of
String or
Number
s
- String  |Required
Blank (will String  |Optional
extract data
from the
default file
for the
specified
entity
type).
"00" String  Optional
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used for
the
channel
code.

fineLocation2  Fine See the 'Fine Location 2' "00" String  |Optional
location onisection in the ISO Related
the object. [Electronic Document B for valid
This is values, e.g. "IN", "OU".
used for
the
channel
code.

fineLocation3  [Fine See the 'Fine Location 3' "00" String  Optional
location onsection in the ISO Related
the object. Electronic Document B for valid
This is values, e.g. "IN", "OU".
used for
the
channel
code.

physicalDimensi Physical  See the 'Physical Dimension'  "00" String  Optional
on dimension [section in the ISO Related
data is Electronic Document B for valid
determine \values, e.g. "AN", "DS".
d
automatic
ally from
the
required
"compone
nt"
property
but can be
overwritte
n with this
optional
property.
This is
used for
the
channel
code.
direction The data See the 'Direction' sectionin  "0" String  Optional
direction isithe ISO Related Electronic
determine Document B for valid values,
d e.g. "R", "X".
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xAxis Interval

filter

14771031

automatic
ally from
the
required
"compone
nt"
property
but can be
overwritte
n with this
optional
property.
This is
used for
the
channel
code.

Used to
specify x Axis
Interval for
the curve to
be
regularised.
This will
overridethe x
Axis Interval
property
specified in
test info
block

0 to 1e-7

A filter to The Filter Class Code are blank
use on the positioned 16th in the ISO-

blank Number

String
(UnFiltered)

extracted MME Channel Code. The
data. following Filter Class Code are
supported by T/HIS: -

Filter Class

Code
g
“p”
uy

IIAII
IIBII
llcll
lID”
o EII
IIFII

Description

Unfiltered
FIR100

Combined A and
B

CFC1000
CFC600
CFC180
CFC60
CFC1000
CFC600

Optional

Optional
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write An option
to select
whether
the curve
should be
written to
ISO-MME
format.

“G” CFC180
“H” CFCe0
Acceptable values are 'true' andtrue Boolean (Optional

'false'. The default case is taken
as true.

If set to false, at the end of the
ISO-MME writing process in
FAST-TCF, the curve is

deleted.

Operation Data properties

Some ISO-MME channels can be written directly from the LS-DYNA results data.
However, many require further operations, for example to apply filtering or
convert a rotation sensor to a displacement. Each operation takes one or more
inputs, uses FAST-TCF to perform the underlying operation, and produces an
output. You can “chain” several operations together to produce the desired final
output. Intermediate outputs can be given any name; the final output names
must match the desired ISO-MME channel code. The following table lists the
properties required to define each operation.

Property Description

operation [The type of
operation to be
performed on
the input
curves.

input To process
operations by
FAST-TCF File,
T/HIS requires
arguments
based on the
type of
operation.

148 /1031

Valid values Default Type Necessity

The accepted values for the - String Required
operation are FAST-TCF

Operation values as mentioned

in Section 7.8 operation

commands (e.g. "muly",

Iladdll).

Accepted inputs are ISO-MME |- Array of Required
channel codes for already strings or

created curves in the channel Numbers

block or output curves created
in Operation Block, or
Numerical Values.

The elements in the Input
array are required to be in
same order as mentioned in
FAST-TCF Manual 7.8.
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Eg:- [
"11ABRIRIO2WSAN#O" ,
1.570796]

output The output For intermediate operation - String Required
property is used joutputs, this can be any
to specify the  string.
FAST-TCF curve [For the final output, this
tag. should be a valid ISO-MME
channel code.
Eg:- "intermediate curve" or
”"11ABRIRIO2WSANZC”

write An option to Acceptable values are 'true'  true Boolean |Optional
select whether land 'false'. The default case is
the curve shoulditaken as true.
be outputted.
If set to false, at the end of the
ISO-MME writing process in
FAST-TCF, the curve is
deleted.
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8.3.2. WRITE TO SCREEN

WRITE TO SCREEN

Writes data to a text window on the
screen. Output Type: Wyrite to screen T

OUTPUT FORMAT
List
Summanry

Scan

LIST This option will write out all the points in the selected curves.

Summary Gives a summary of the curve. This includes the type of data being
plotted and the maximum and minimum values in the curve.

SCAN Scans a group of curves and reports the maxima and minima
values for each individual curve along with the overall maxima
and minima
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8.4. Curve Manager

Curve Manager

In screen menu mode curves are managed using the CURVE MANAGER window, shown
in the figure (below).

By default the CURVE MANAGER menu only displays 1000 curves. An unlimited amount
of curves can be used and these are displayed in the menu in blocks of 1000. If an
attempt is made to use a curve higher than 1000 then the Range options are used to
select which group of 1000 curves you wish to display.

Against each curve that currently contains information is a curve number button. The
colour of this button indicates the current blanking status of a curve

The curve is unblanked in all active graphs ( Active Graphs)

- The curve is blanked in all active graphs

The curve is unblanked in some active graphs

The blanking status of each curve can be changed by clicking on this button. The Curve
Table can also be used to change the blanking status of a curve.

A range of curves may either be blanked or unblanked by selecting the first button in
the range and then holding down the SHIFT key while selecting the last button in the
range. All buttons that lie between the first and last buttons selected will have their
status changed to match that of the first button that was selected.

The line label for each curve may be changed by over-typing the label currently
displayed in the line label box.

The button located between the curve number button and the curve label shows the
current colour, line style and symbol that will be used to plot the curve. These
properties can be modified by clicking on this button to display the line style menu, see
LINE STYLES

The CURVE CONTROL window can also be accessed via the File....Curves option at the
top of the graphics window or from the Curves button in the main menu.
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Curve Manager

Delete. | Table |
CurveRange: - + Select

Sortby:  CurvelD ¢ CurvelD Curve ID

D Label

[ 1 fa Disp x - Node 1343
ml 2 AREEDisox - Node 1344
| 3 JclDisp - Node 1345
| 4 LpDisp y - Node 1343
5 R Disp y - Node 1344
6 fRcmDisp y - Node 1345

| 7 R Disp z - Node 1343
| 8 ~|ml|Disp - Node 1344
| o [l Disp z- Node 1345

10 -3
11

12 -
13 L=
14 -6

- 15

If the curve labels are too long to be seen in the standard Curve Manager menu then
the menu can be turned into a floating menu by selecting the <<<Undock option in the
menu header. After undocking the menu it can be re-docked by selecting >>>Dock.

— CURVE CONTROL =
CurveRange: - + Select

Sortby: | CurvelD ¢ CurvelD Curve ID

D Label
sp x - Node 1343
sp X - Node 1344
sp X - Node 1345
sp y - Node 1343

isp y - Node 1344

5p y - Node 1345
- Node 1343
- Node 1344
- Node 1345

15
16 ——
17

18 B
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8.4.1. Reordering Curves

Reordering Curves

Attached to each of the curve number buttons is a popup menu that can be used to
reorder curves by copying and moving them. This menu is accessed by clicking the right
mouse button over the curve number buttons.

INSERT CURVE BEFORE
INSERT CURVE AFTER
COPY CURVE
COPY CURVE + STYLE
MOWVE CURVE
MOVE CURVE + STYLE

DELETE CURVE

INSERT CURVE BEFORE Inserts the last curve copied to a scratch
definition before the selected curve.

INSERT CURVE AFTER Inserts the last curve copied to a scratch
definition after the selected curve.

COPY CURVE Copies the curve to a scratch definition.

COPY CURVE + STYLE Copies the curve along with its line style settings

to a scratch definition.

MOVE CURVE Copies the curve to a scratch definition and then
deletes the original curve

MOVE CURVE + STYLE Copies the curve along with its line style settings
to a scratch definition and then deletes the
original curve

DELETE CURVE Deletes the selected curve

Block Moving/Copying Curves
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] Label

Since version 16, T/HIS has had

the option to move or copy a
selection of curves and insert
them before/after a given curve.

This can be done via selecting the
first curve as per usual and then

either:

e SHIFT + "Move/Copy
Curve" - To select a block
of curves

e CTRL + "Move/Copy

Curve" - To add an

EJ Time Step - YWhaole Model

B 2 ARSR<E - Whole Model

EE |.E. - Whale Madel

—X— Spring/Damper Energy - Whale bodel
B cc - whoke Mogel

—e— aystem damping Energy - Whole Ml:u_
- -~ Joint internal energy - YWhole Model
E el = liding interface energy - YWhole Mode
E External work - Whole Maodel

P ™

additional curve to your
previous selection

At any time, the operation can be cancelled by right clicking a curve which is in its
"pending" status (greyed out), and selecting either Cancel Move/Copy to cancel the
curve selected or via Cancel Move/Copy - All which cancels all "pending" curves.

The order in which the curves are inserted is the same order in which they are
currently in the list. For example, the image below has curves 3,6 and 8 as pending.
When these are inserted they will be condensed so that they are next to one another.
So, if this selection was inserted after curve 9, then these three curves will occupy
slots 10,11 and 12 respectively.
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0] Label

1 _ o - Time Step - YWhole Model
| . i
E =l E. - Whole Model

I.E. - WWhale Madel

g/Damper Energy - Whole Maodel
. - Whole Madel
E —2— System damping Energy - Whaole ME
= & laint internal energy - YWhole Model
E ——+- Sliding interface energy - YWhale MndE

E External work - Yhole hModel
-F-

1
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8.4.2. Blank...

Blank...

Blank All

Unblank All
Pick Visible
Reverse All

Blank by Model...

Unblank by Model...

Blank by Group...

Unblank by Group...

156/ 1031

Blank... ™ Blank All

Unblank All

Pick Visible
Reverse All

Blank by Model...
Unblank by Model. ..
Blank by Group. ..

Unblank by Group. ..

Blank all curves

Unblank all curves

Pick curves from the screen to be blanked.
Reverse the blanking status of all curves
Blank curves belonging to a Model
Unblank curves belonging to a Model
Blank curves by Curve Group

Unblank curves by Curve Group
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8.4.3. Delete...

Delete...

Delete All

Curves...

Delete by
Model...

Delete by
Group...

All Blanked in
active graphs

All Blanked in
every graph

All Visible in
active graphs

All Visible in
every graph

All "Null" Curves

157 /1031

Delete.. » Delete Al
Curves...
Delete by Model...
Delete by Group...
All Blanked in active graphs
All Blanked in every graph
All Visible in active graphs
All Visible in every graph
All "Null Curves

Deletes all current curves. You are prompted for confirmation
first!

Select groups of curves for deletion

Delete curves belonging to a Model

Delete curves by Curve Group

Delete all the curves that are currently blanked within all currently
active graphs

Delete all the curves that are blanked over every graph,
irrespective of active graph status (equivalent to if every graph is
active)

Delete all the curves that are currently unblanked within all
currently active graphs

Delete all the curves that are unblanked over every graph,
irrespective of active graph status (equivalent to if every graph is
active)

Delete any curve which is "NULL"
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8.4.4. Table

Table

The Table option can be used to give more control over which curves are blanked and
unblanked in all of the currently defined graphs, as well as display curve properties and
injury values in a tabulated format. By default the Curve Table displays a scrolling list of
all of the currently defined curves and curve groups along with a set of tick boxes that
display the status of the curve in the current graphs. Curves are displayed in BLUE text
while curve groups are displayed in GREEN.

| Curs Tabk [ - I ET
Dismiss |\."iew r| Update | Filter by : Model T Label T Type v Componant. v Save as : _ C
Select : Clear All Filter Cptions Format : Apply
_| Auto resize width Graph buttons Curve properties
\lJD Label/Group Name ‘ Type ‘ Entity ID ‘ Compenent ‘ Style 12 s e
’ P e v |
1 Pressura - Airkag 1 Airbag 1 Prassure —af— (o V2R N |
2 volume - Airteg 1 Airbag 1 Volume —=— 1 V2 N |
3 Internalenargy - Airtag 1 Alrbag 1 Internal energy Al v
4 Mass rate in - Airkag 1 Airbag 1 Mass rate in —=— 2 |~
5 Mass rats out - Airbag 1 Aitbag 1 Mass rate out N
1 Modal 1 GRCUP 1 * Mixed P e ]

For each curve the following information is displayed by default.

ID Curve ID or Group ID for curve groups

Label Curve Label or Group Name

Directory |If the curve has been read in from a model then this will be the directory
that all all the model files are in, if the curve had been read in from a file
(.cur. .csv) then this will be the file location.

No information is displayed for curve groups.

Model/File [If the curve has been read in from a model then by default this will be the
ID of the model. If the curve had been read in from a file then this will be
the filename.

No information is displayed for curve groups.

Type The entity type that the curve was generated from. If the curve was read in
from a file then this will display "FILE".

Entity ID ID of the item that the data was read from. If the curve was read from a
file then this will be the index within the file for each curve.

If the row represents more than one curve (e.g. curve groups) and the
curves have different components then it will display "*'

Component|Data component name.
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If the row represents more than one curve (e.g. curve groups) and the
curves have different components then it will display '*'

Style This will show the line colour, style and width used to display the curve.

The column widths of any of the above columns can be adjusted by clicking on the bars
between the header columns and the order of the columns can be changed by dragging
the column headers.

The contents of the table can also be sorted by any column by clicking on the relevant
header button. Clicking on the same header a 2nd time reverses the sort order for the
column.

Adding / Removing Curves from graphs and Locking /
Freezing

To add an individual curve (or curve group) to a graph the tick boxes on
the right hand side of the curve table can be used.

The first column of tick boxes (under the *) can be used to add/remove a
curve from all the currently defined graphs, while the top row of tick
boxes can be used to add/remove all the currently defined curves from a

graph.

o If all of the curves are unblanked in a graph then the tick box will
display a black tick in a white box.

e If some of the curves are unblanked in a graph then the tick box
will display a dark grey tick in a grey box.

e If none of the curves in a group are unblanked in a graph then the
tick box will be empty.

SRR SLSIRRS]S]S] R 5] =
LRIl SIL L SISILL LIE ™
KISl ST L SILS]RILIS @

AR SRR SRR ER

Multiple tick boxes can be set/unset by clicking on the first one and then
holding SHIFT while clicking on the last one.
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These tickboxes can also be used to lock or freeze
curves. If the 'Locking/Freezing' button, or the
'Locking/Freezing' option in the 'Graph buttons'
popup is selected, then the tickboxes are re-
purposed. Locking a curve means fixing it as
blanked in a graph so it cannot be made visible until
it is unlocked. Freezing a curve is the equivalent for
visible curves. The curve will be visible in that graph
until it is unfrozen. These curves will no longer be
affected by shortcut keys such as 'u', 'r" and 'b'.

Instead of changing the ticks, locking and freezing
will change the background colour of the tickbox.
When a curve is locked, the background will be red.
When it it is frozen, the background will be green.

—
Graph buttons

_1 Blanking
5 3 [ Locking/Freezing

m
m_
W
| "3
W
v
N
N
v~
L
vz
H

*

—

EE S HERJL BEE
SNRANRENARNAANRENAENIENE B B BN

The buttons relating to multiple graphs or multiple curves behave in the same way as
for blanking, as does multiple-selection using CTRL or SHIFT.

Individual curves can also be selected by clicking on them in the main part of the curve
table. Multiple curves can be selected using either CTRL to select a single curve or SHIFT
to select a range of curves. As curves are selected they are highlighted in blue and the

tick boxes for any unselected curves are greyed out.

When multiple curves have been selected then clicking on a tick box sets the status for

all the selected curves.

\lAD ‘ Label/Group Mame Directory ‘ Model/File Type ‘ Entity 1D ‘ Component ‘ Style
1 KE.-Part1 AmpTEST 1 Part 1 K.E. —r— v
2 KE.-Fartz AmpTEST 1 Part 2 K.E. —— v
3 fAMpTEST 1 1 I.E. |
4 AMpTEST 1 2 I.E. |
5 |Momentum x- AmMpTEST 1 1 Momentum x [v
G |Momantum x- AmpTEST 1 2 Momentum x |
7 Momantum y - Part 1 AmTEST 1 Part 1 Momentum y - - L4
3 Momentum y- Part2 AMpTEST 1 Part 2 Momentum y LR 4
@ Momantum z- Fart 1 AmpTEST 1 Part 1 Momentum z 4
10 Momantum z- Part2 AMPTEST 1 Part 2 Momentum z --E3-- v
1 Modal_1 M TEST 1 GRCUP * Tlix ec! v

(5]
)

<
iy
s

v

LR

LR
L AL RS

S
Y

A8 88 S RRNT
LIS
LIS

As well as blanking and unblanking curves in graphs a number of other options can be
applied to selected curves by right clicking on them, such as applying operations and

changing the line style.
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M Label/Group Mame Directory ‘ Model/File Type | Entity 1D ‘ Component ‘ Style
1 KE.-Fart1 AmMpTEST 1 Part 1 K.E. —a—
2 KE.-Patz AmpTEST 1 Part 2 K.E. ——
3 AMFTEST 1 1 Create Group... =
4 |[LE.-P: AMpTEST 1 2 Add to Group...
5 M TEST 1 1 Delete...
B |Moms AMpTEST 1 2 Functions. ..
7 Momantum v - Part 1 AMTEST 1 Part 1 Colour... e - -
2 Momentumy - Fart2 AMTEST 1 Part 2 Line Wicth. .. el
S Momentum z- Part 1 AMTEST 1 Part 1 Line Style...
10 Momentum z- Fartz AmMTEST 1 Part 2
1 Modal_1 M TEST 1 GRCOUP :

View Options

5
LIS s 8w

SRRV RN

L
b

UL LR R R
<
b

CSE RS NREN R B B w RS ey

L
<

The viewing options popup, found in the top left of the curve table window, can be used

to control which columns of data are displayed and what items are displayed in the

curve table.
Sekct Columns:
Cuna proparties Injury valuss
[« Show in tabie [« Show in tabks
W 1D v Min W HICual
W’ LabaliGroup Mame [ Maxy W HICD val
Moda F i | Min sy || TMS val
v Typa W Min X W TTlval
W' Entity I o Max i W THIY val
' Componant Min +v8 % ||w# PHD val
v Stk W X @ Min Y W' CORR val
Diractory W R Mak Y
s Min +va Y
W farage
v FMS
W #POINTS

Sawva to praf

1 Curnas Onby
_| Groups Cnby

[ Alltams
_1 Group By ModelFike
_| Group Comman Hams

Includa

[T Curwesand Group

Show Modals By

[~ Madsl numbsar
_| Directony
_| THF Fie
|

Usar Dafinad

By default all 8 columns of general information about each curve will be displayed, each
column can be turned on and off but T/HIS will ensure that at least one column is
always displayed. Curve properties and injury values can also be displayed, but this will
be discussed further below.

The columns that are initially displayed can be specified in the preference file (see

Format of the oa_pref File for more details). If the columns are changed then Save to

Pref can be used to update the preference file.

Display

This option can be used to control how items are displayed in the curve table.

161/ 1031

Display

[ Alltems
_| Group By ModelFile

_| Group Common tems
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All Items

By default the curve table will contain one row for each curve and one row for each

curve group.

1 KE.-Whole Model E'BASE
2 LE. -Whole Model E'\BASE
3 KE.-Whole Model ERUN1
4 |E. - Whole Model ERUN1
11 Disp mag - Node 100 E'BASE
12 Disp mag - Node 100 ERUN1
1  Model 1 MNEA,

2 Model_2 M,

Group By Model/File

oo E\BASE
£ E:RUN1
1 Model_1 NFA,
2 Model_2 NJA,

No= NN = =

NJA,
NJA,

1
2

MNJA
MNAA

Model
Model
Moclel
Model
Node
MNode
GROUP
GROUP

®

GROUP
GROUP

— ek ek

1

KE.
|LE.
KE.
|E.

10000 Disp ma
10000 Disp ma

%

®

: ]

®

Mixed
Mixed

Mixed
Mixed
Mixed
Mixed

This option will display a single row for all the curves that were read from the same

model or file.

When this option is selected the columns for curve ID, Label, Type, Entity ID and

component display a '*' as they represent multiple values.

This option can be used to quickly assign all of the curves from a single model or file to

the same graph.

Group By Common Items

o *
o *
PO *
1  Model_1 MNIA,
2 Model_2 A&,

®

N/A  GROUP
N/&  GROUP

Model
Model
Mode

1
1

10000 Disp ma

®

®

KE.
IE.

®

®

Mixed
Mixed
Mixed
Mixed
Mixed

This option will display a single row for all the curves that were created using the same

entity type, ID and component.
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In the example opposite the 1st row represents all of the curves that contain a model
Kinetic Energy while the 3rd row represents all the curves that contain a displacement
magnitude for Node 10000.

This option can be used to quickly assign all of the curves for the same entity and
component to the same graph when comparing results from multiple models.

Include Inciude
[T Curves and Group
By default the curve table contains both curves and curve L1 Curves Only

groups. This option can be used to display either just the curves = _1 Groups Cnily
only or just the curve groups.

Show Models By Show Madels By
[T Nodel number

If the column displaying the model ID is displayed in the curve table = Cirectory
then by default it will display the model number. I THF File

_| Uszer Defined
This option can be used to display either.

1 KE.-Whole Model  E'testiCRUSHBASE 1 Model 1 KE.
The model ID 2 1E.-Whole Model  E'testiCRUSHIBASE 1 Model 1 LE.

1 KE.-WWhale Model  EftestCRUSH'BASE  'BASE Modal 1 KE.
The model directo ry 2 LE.-Whale Maodel EtestCRUSHBASE  'BASE  Model 1 IE.

1 HKE. -wWhole Model  EtestCRUSHBASE haze hacdel 1 KE.

The name Of the THF 2 |LE. -Whale Madel E test'CRUSHBASE haze hadel 1 |.E.

file

. K E. -Whale Model  E'MestCRUSHBASE 11 Madel 1 k.E.
A user defined model 2 LE.-whaole Model E:test\CRUSHBASE 11 hodel 1 IE.
description
Filter Options

Fitter by = Model... Label... ¢ Type.. ¢ Component... ¢

The filter options can be used to
filter the list of curves displayed in the curve table.

Multiple filters can be active at the same time
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Filter By Model

Model... T

Fitter by Model
oemss seect: | NI

v Model 1 vV Model 2 | Model 3
_| Model 4 _| Model 5

This option can be used to filter the list of curves by model number. If curves have been
read in from a file then an "Other" option will be shown.

In the example opposite only curves that are either from model 1 or model 2 will be
displayed.

Filter By Label

Label.. v

Dismiss Select : [V Ignore Case
v ) A
v v o

This option can be used to filter the list of curves by label. Up to 5 different strings can
be entered and the list of curves displayed will be filtered using those strings. If multiple
strings are entered then the strings can either be combined using either "AND" or "OR".

A separate option can be used to ignore the case so that "model" will match both
"Model" and "model"
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In the example opposite only curves that contain either the word "Model" OR the word
"Node" in their labels will be displayed.

Filter By Type

Type... T
osmiss | seect: I I
J Node

[v Model

This option can be used to filter the list of curves by entity type. The list of entity types

displayed will automatically update to show the entity types for all the curves that are
currently stored in T/HIS.

In the example opposite only curves that contain "Model" data are displayed.

Filter By Component

Component... ¢

Fitter by Component

—

[V Model - KE. | Model - |E. [ Node - Disp mag

This option can be used to filter the list of curves by component type. The list of
components displayed will automatically update to show the components for all the
curves that are currently stored in T/HIS.

In the example opposite only curves that are either Model Kinetic Energy or Nodal
Displacement Magnitudes are displayed.

Include
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Incluce
[ Curves and Group
By default the curve table contains both curves and curve 1 Curves Only
groups. This option can be used to display either just the curves| .1 Groups Gnly
only or just the curve groups.

Curve Properties

The properties of each curve and any calculated injury values can also be displayed in
the Curve Table. These are displayed by selecting the Curve Properties tab above the
graph tickboxes. The Curve Table, including the values in all the displayed columns
(except the Style column), can be written out to either a .csv or .xIsx file.

= - Cune Tabk [ 7 |
Dismiss | View... v| Update Filter by . Moclel... + Label.. T Type.. v Component. v Save as _ @
Selct - Forma
¥ Auto resize wicth Gurve properties
\UD Label/Group Name Gomponent ‘ Style MinY Max ¥ ‘ Min X ‘ Max X | X@MinY | X @ Max Y| Average RMS | #PCINTS ‘ HIG val THIV val
1 Pressurs - Airbag 1 Pressure —— 0.1000521  0.1712826 7.2e07 0.02980016 7.2e-07 0.01340084 0.1654779 01680907 200
2 Volume- Airbag 1 Volume —=— 4223730 4223730 7.2e-07 0.02980016 7.2e-07 7.2e-07 4223732 4216685 300
3 Intarnalenangy - Airbag 1 Internal energy 888470 7 1701430 7 2e07 002930016 7. 2e-07 0.013300568 1843130 1648399 300
4 Massrats in - Airbag 1 Mags rate in — o] oooosgasssr 7 2e-07 0.02060016 0.0050004 0.00200016 £.36136e-05 0.0002357984 200
5 Mass rats out - Airbag 1 Mass rate out o 1.43436578-09 7. 2e-07 0.02990016 7.2e-07 0.02810016 1.4893818-06 3.9028426-06 300
- 1 Model_1 N Mixed o 4223730 7 2e07 002980016 00050004 7. 2e-07 - -
The Curve Properties and Injury Values columns that are displayed can be customized
in the View... popup, both individually by clicking their name in the popup and as a
group using the Show in table tickboxes. The choice of displayed columns can be
saved to preferences.
—]| Curve Tabke
Dismiss | Wiew. .. r| Upclate | Filter by @ Model... v Label... + Type... v Component. v+ Save as
Select - Selbct Columns:
_ | Auto re: Cunea propartios Injury values
slA » Show in table ~ Show in table [ Allltams [T Modal numbar |
D _ : ;
Ao 1 i LatelGroup Name [ MaxY W HICD val -1 Group Common Hams - THF Fil i
i 2 ' ModelFie | Min wa v [|w# TMS val nce | -I User Definad I
I 1
! 3 1|y Typa W' Min % W' TTluwal B Gines 2 e ’
4 v Entity D W Max® W THIV val I Cunies Only |
5 v Componant Min +vm % ||w# PHD val | GroupsOnly I
1w Sive W K@ MinY W' CORR val ‘
Directo ry ||w# %@ Maxy
X (@ Min +va ¥ |
' Aumrage
v FMS
v #POINTS
Sawe to praf

Annotating Curves
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Curves can be annotated with most of the properties and injury values by right-
clicking the values in the table and selecting Annotate. Options for customising these
annotations can be found in the Annotation options popup. The options include the
format of the displayed value, i.e. whether it should appear as a single value (usually
either an X or Y value depending on the property), or as a point (X,Y). The choice to
highlight the value on the curve with a cross is also given, as well as the ability to add
either an automatic or user-defined label to the annotation.

saveas : [N — |
Format
Graph buttons [ Curve properliesl

Min Y | Max Y | Min X | Max ¥ ‘X@Min“r‘){@MaxY

Average ‘

28,957 1.52735e-05 [T 8 000131352 B.276149

1000000 1000000 1.52735e-05 ERTleiile g options... » v Display - ¢
252510 0. 0898e+07 1.52735%e-05 Create Group... - Dlspla]r 3inge value
0 099278  1.52735¢-05 A to Group.. Sl
0 0.5841 1.52735e-05 Delete... e A 3
=T )
D 9 9808e+07 1.52735e-05 EL;ELDHS : O PRI
Line Wicth... » | Add Label
Line Style... r Automatic
Symbol... r User defined

Dismiss

Format
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8.4.5. Summary

Summary

Displays a window from which a group of curves may be chosen. The maximum and
minimum values of the selected curves are then displayed.
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8.4.6. List

List

Displays a LIST CURVES window, from which a number of curves may be selected. The
data point values for the selected curves are then listed in a listing box.
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8.4.7. Scan

Scan

Displays a window from which a group of curves may be chosen. The maximum and
minimum values of the selected curves are then displayed.
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8.4.8. CURVE RANGE SELECTION

CURVE RANGE SELECTION

The range buttons in the Curve Control menu can be used to when you are working
with more than 1000 curves to move between groups of 1000 curves. Pressing the
green + button will display the next group of 1000 curves in the menu, whilst pressing
the red - button will display the previous group of 1000 curves.

Curve Manager .

Labels.. ™| Curve Range: - + Select

Sortby - CurvelD ¢ CurvelD Curve 1D

Alternatively pressing the Select button will bring up the following new window.

Select the appropriate group of 1000 curves and press Apply to display those 1000
curves in the Curve Manager.

—|__Curve Selector | —_||
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8.4.9. CURVE TAGS

CURVE TAGS

Curves can be given tags to act as internal identifiers within T/HIS which can be used to
reference curves in order to perform operations on them.

In order to display the curve tags, toggle on the Show Labels arrow and select Show
Tags. The tag names can be defined in the input boxes.

When a curve file is written, T/HIS will save the tags of all the tagged curves in the file.

Curve Manager .

Labels... " Display Labels = - + Select
Sort by - Display Tags  Zurve ID Curve ID

] Label

When performing operations in the dialogue box, curves can be referenced by their
tags. The tag must be placed in double quotes.

3" #2050

Dify] to curve #2050)
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8.5. Model Manager
8.5.1. Select

Select

This allows the user to turn models on/off. Deselecting a model will result in removal of
its entities as options when reading data. Models can be displayed according to their
titles or alternatively by the directories they were read in from.

Select He-Fead Delete Corvert Binout

Show . Model Titles

i WA X Al Models
W 1 ARUP GEMERIC SLED MODEL
W 2 CRUSHTUBE

P a FT-ARLIF DURMMIES + OASYS WEHICLE PR

Clicking on the button displaying a model title will produce a menu similar to that
illustrated below. The number of each type of item in the model and the sources T/HIS
found for that item type's data will be shown. The user can select which file type is
preferred for the data for each type of item (see Settings ).

Prefix

This menu can also be used to define a user defined model prefix. This prefix can be
added automatically to the start of curve labels to help identify which model they
belong to.
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Model Manager

Title LGOS : LARGE TEST 9: BELTED SLED
Directory E\testisled

Prefix

THF/d3thdt  |new_Ig09.thf

XTFixifle  |new_Ig09.xif |
LSDA/Minout  [inout

ASCI Present

oo |

17471031 LAST UPDATED 02 MAY 2024



T/HIS

8.5.2. Re-Read

Re-Read

The re-read option can be used to rescan and update the model. This will find any new
data written to disk since the file was last read.

Select Fe-Fead Delete | Convert Binout

Show . Model Titles T

II m
V
:

W 1 ARUP GEMERIC SLED MODEL
| 2  CRUSHTUBE
|

a FT-ARUPF DUMMIES + OASYS VEHICLE PR
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8.5.3. Delete

Delete

This option allows the user to select and delete models from T/HIS. Any curves that
have been read in from a model that is deleted are NOT deleted with the model. Any
number of models to be deleted from T/HIS.

Select |He—Head Delete Convert Binout

Show . Model Titles T

! WA X| Al Models | Apply |

W 1 ARUP GEMERIC SLED MODEL
W 2 CRUSHTUBE

J a FT-ARLIF DURMMIES + OASYS WEHICLE PR
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8.5.4. Convert Binout

Convert Binout

This option can be used to convert LSDA binout files into the older ASCII files. The menu
allows a number of models to be selected.

The Select Files button allows the user to specify which ASCII files are to be created.

All of the ASCII files are written into the directory containing the LSDA file.

Convert LSDA (binout) Files to ASCI

Select RE-Read| Delete Convert Binout

Show . Model Titles T Select Files

II m
V

M 1 ARUP GEMERIC SLED MODEL
2 CRUSHTUBE

_
_

3 FT-ARUF DUMMIES + OASYS VEHICLE PR
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8.6. EDIT Options

EDIT Options

This menu allows you to examine and make modifications to the curve data points. You
are always working on a "scratch" copy of the curve. The permanent curve is only
updated when you Save it explicitly.

Moving around the curve data is done through the use of scroll bars on the data panel.

Restat | qut | Lavels.. |
Replace  Insert Before| Insert After Delete
#points: 1001 command - ||| || GGG

Point X value Y value

_ undo |

I 0 040239E-05
3 1.977450E-04 .
4 3.401202E+00
s
6 4.987331E-04 3754
7 1994342
:
9 7.997211E-04
(O 5 950635E-04 22
11
12
13
14

15 1.398717E-03
16 1.497060E-03

19 1.798048E-03
20 1.809370E-03
21 1.997713E-03

22 2.00¢ )

Save

Saves the edited curve as either a new curve or overwrites the original.
Restart

Resets the curve being edited to the values at the start of the edit session.

Quit
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Quits the Curve Editor without making any changes to the curve.

Labels...

Allows the title, axis and line label to be changed (see Curve Labels for more details).
Replace

Allows curve values to be changed by overtyping the x and y values.

Insert Before

Inserts a new point in the curve before the selected point.

Insert After

Inserts a new point in the curve after the selected point.

Delete

Deletes the selected point.

The Command text-box allows control by command line (see Command line mode for
more details).
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8.6.1. Interactive Curve Editing

Interactive Curve Editing

After a curve has been selected it is displayed using a thicker line to highlight it in any
graphs that it is visible in.

LGOS | LARGE TEST 9: BELTED SLED TEST

13.200 7
13.100 7
2 13.000 ]
£ 12900 1
oH
= 12.800 T
12.700 7
E3
12.600 T I ] I } I ] I ]
0.0750.075 00750075 0.076 0.076 0.076 0076
Time
= VYel mag - Node 1343
As well as being highlighted the curve Modify (Drag X.Y)
points can be edited interactively and :
the Quick Pick menu in the main Tool Modify (Drag X.Y) ... "
Bar (see Tool Bar for more details) is Insert (Between) ... »
replaced with the EDIT menu. Delete (Point) .. [
Locate
Restart
Save {Overwrite)
Save (Highest used + 1)
Quit
Modify Modify (Drag X.Y) .. ™ Drag X.Y
Drag X
Drag Y
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Drag Modify the point nearest to the screen pick
X,Y bydragging it's position in both the Xand Y
axis directions.

Drag Drag a pointin the X axis direction only.

X

Drag Drag a pointintheY axis direction only.

Y

Insert

Between

At Cursor

Split
Segment

181/1031

Insert (Between) .. ™ Between
At Cursor
Split segment
At Start
At End

Finds the nearest segment to the point
selected on the screen and then projects
the point onto the segment.

Finds the nearest segment to the point
selected on the screen and then inserts
the a point at the screen location between
the 2 ends of the segment.

Finds the nearest segment to the point
selected on the screen and then splits the
segment in 2 or more parts.
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At Start Inserts a new point at the screen location before the first point in the

curve.
At End Inserts a new point at the screen location after the last point in the
curve.
Delete Delete (Point) ... ™ Point
To End
From Start
Point Finds the nearest point to the screen pick and deletes it.
To End Finds the nearest point to the screen pick and deletes all points in the
curve from that point onwards.
From Finds the nearest point to the screen pick and deletes all points in the
Start curve up to that point.
Locate

Finds the nearest point to the screen pick and updates the list of points in the main
edit panel so that the points either side of the picked point are displayed.

Restart

Resets the curve being edited to the values at the start of the edit session.

Save (Overwrite)

Overwrite the original curve with the edited one.

Save (Highest used + 1)

Save the edited curve as a new curve without overwriting the original curve.

Quit

Quits the Curve Editor without making any changes to the curve.
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8.6.2. Command Line Mode

Command line mode

In command line mode editing of curves is done in a similar fashion using the following
commands.

Moving around

the curve: F Forward Move forward 16 lines
B Back Move back 16 lines
T Top Move to the top of the curve
E End Move to the end of the curve
N Number Move to given line number
Modifying the .
curve: Cn Change Change line n
In Insert Insert points before line n
An Append Append points after line n
D nl .
n2n Delete Delete lines n1 to n2
L Label Change the line label

Reset the curve back to the original

R Reset
curve
Saving and
Plotting the W Write Write the curve
curve:
S Save As write
PE Plot Edited Plot the edited curve
PA Plot All Plot the edited and original curve
PL Plot Plot the current T/HIS curves
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Q Quit Quit the editor

In command line mode the EDIT menu is reached by typing /ED
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8.6.3. Curve Labels

Curve Labels

Each curve has four labels associated with it:

Title The title string at the top of CURVE LABELS
the plot
The label for the X axis of the
X label
plot
The label for the Y axis of the
Y label
plot
Label The label applied to the line
itself

Label

The first three are only used on a plot if this curve is the first (or only) curve to be
plotted, and the relevant labels are in "automatic" mode (see TITLE and AXIS ).

You can change any of these by simply overtyping whatever is currently there. When
you are happy with the result use the APPLY button to dismiss this box, saving the new
values. The labels here are scratch values, current only in this editor, the permanent
curve labels are only overwritten with them if you SAVE this edited curve.

RESET will restore the scratch labels to the original values of the permanent curve being
edited.

The title, axis and line labels can also be modified using the dialogue box.
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8.7. LINE STYLES

LINE STYLES

The Line Style menu is shown in the figure
(right). This menu can be used to change the
colour, width, style and symbol for any of
the curves that are currently being used.

When a curve file is written, T/HIS will save
the line style for each curve in the file.

The lower half of this panel contains a list of
all the curves that are currently being used.
By default the curve that was clicked on in
the Curve Manager will be highlighted and
the Colour and Symbol buttons in the top
section of the menu will show the setting for
that curve.

The Save All button can be used to save the
current set of line styles to a file while

the Reload All button can be used to reload
a set from a previously saved file. The Reset
All. button will reset all the curve styles to
the original T/HIS settings.

If you wish to modify the colour/style of
more than one curve at a time additional
curves may be selected by pressing the

186/ 1031

Mo Change ™| Colour
Mo Change ™| Symbaol
Mo Change F| Width

Reset All

Mo Change | Style

Default ™ Palette

Line Label -

Deselect Al | Show Curves T

Select All |
e e
I —— |
« [
#
I |
#
|
B -2 |
#0 |
#11
#2
#13
T |
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8.7.1. APPLY

APPLY

This button will APPLY the current line colour, symbol, width and style selection to all
the curves that have been selected.
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8.7.2. COLOUR

COLOUR

Pressing the right mouse button while over the colour button will invoke a colour popup
menu.

T/HIS has a built in palette of 30 predefined colours and 6 user defined colours. Colours
are defined using 6 digit Hexadecimal values using the format RRGGBB.

RR Red Component (0-255)
GG Green Component (0-255)
BB Blue Component (0-255)

| |
_|NE N
Il | /mm
) el |
HEEEEN |

Colour ID Name Alternative Name Value
1 coL_1 WHITE FFFFFF
2 CoL_2 RED FFO000
3 coL.3 GREEN OOFF0O0
4 coL 4 BLUE 000O0FF
5 COoL. 5 CYAN OOFFFF
6 COoL_6 MAGENTA FFOOFF
7 COoL_7 YELLOW FFFFOO
8 COL_8 ORANGE FFOCO00
9 COL.9 TURQUOISE 21FF94

10 COoL_10 INDIGO 7BOO0OFF
11 COL_11 LIME BDFF39
12 COL_12 SKY 39BDFF
13 COL_13 PINK FF7B7B
14 COL_14 BLACK 000000
15 COL_15 PALE_YELLOW FFFFOC
16 COL_16 GOLD FFCEOO
17 COL_17 OLIVE 7B7B00
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18 COL_18 DARK_MAGENTA 9C3163
19 COL_19 MEDIUM_GREEN 9CCEOQO
20 COL_20 MEDIUM_BLUE 7B7BFF
21 COL_21 HOT_PINK FFOCCE
22 COL_22 LIGHT_PINK FFCE9C
23 COL_23 SEA_GREEN 317B63
24 COL_24 MAROON 7B0000
25 COL_25 DARK_GREEN 007B00
26 COL_26 PURPLE 7B007B
27 coL_27 NAVY 00007B
28 COL_28 DARK_GREY 393939
29 COL_29 MEDIUM_GREY /B7B7B
30 COL_30 LIGHT_GREY BDBDBD
31 COL_31 USER_1 -
32 COL_32 USER_2 -
33 COL_33 USER_3 -
34 COL_34 USER_4 -
35 COL_35 USER_5 -
36 COL_36 USER_6 -

As well as the 36 colour options Foreground and Background can be selected to
change the colour to the Foreground and Background colours defined in the Display
menu.

If No Change is selected then the Apply button will have no effect on the colour of the
currently selected curves..
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8.7.3. SYMBOL

SYMBOL

Pressing the right mouse button while over the Symbol button will invoke a symbol
popup menu that allow any of the 9 T/HIS symbols to be selected (the 9 "is a blank
symbol that can be selected so that a curve can be plotted without a symbol). As well as
the 9 symbols the menu also contains a No Change option.

The Symbols Frequency controls how often a symbol is drawn on a curve. By default,
symbols are not drawn; they can be switched on using the Display menu.

PANES

R

Mo Change
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8.7.4. WIDTH

WIDTH

Pressing the right mouse button while over the width button will invoke a popup menu
that allows 10 different line widths to be selected or No Change.

r-.

Mo Change
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8.7.5. STYLE

STYLE

Pressing the right mouse button while over the style button will invoke a popup menu
that allows 8 different line styles to be selected (the 8"is actually a blank line that can
be selected so that a curve can be plotted without a line).

As well as the 8 line styles the menu also contains a No Change option.

Mo Change
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8.7.6. CURVE PALETTE

CURVE PALETTE

By default T/HIS uses 6 colours (White, Red, Green, Blue, Cyan and Magenta) for any
curves that have not had a colour explicitly defined for them. Curves 1,7,13... will be
White, 2,8,14... will be Red.

This option can be used to change the default number of colours T/HIS uses.

Default ™ Default (6)
Extended (13)
Mo Grey (27)
Full (30+user)

Default |Use the default 6 colours

Extended|Use the first 13 colours

No Grey |Use all 30 predefined colours except the 3 grey ones

Full Use all 30 predefined colours plus any user defined ones.

The default value for the curve palette can also be specified in the "preferences" file (see
Appendix H for more details).
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8.7.7. MODIFYING LABELS

MODIFYING LABELS

Line Label ¥ Search -
Do Replace ||

Multiple curve labels may be edited using the Search and Replace option to enter the
string to search for and the string to replace it with ~ can be used to insert text at the
beginning of a label while $ can be used to append to the end of a label. The table
below shows the effect of 4 search and replace examples.

Example 1 Example 2 Example
3
is018571|is018571
Original Label Displacement N1034  [Time -al.1-  |-al.1-
cael cael
Search String N1 $ * *
Replace String Node 1 (s) ISO_A1.1
Modified Label ?(')S‘B‘jaceme”t Node  Irimels) ISO_AT.1

The GO button will initiate the search and replace on all the curves that are currently
selected (highlighted in the bottom half of the menu), while the UNDO button can be
used to reset the labels to what they were before the search and replace.

Pressing the right mouse button while over the Line Label button will invoke a popup
menu that allows the label that is being modified to be swapped between the Line
Label , X-Axis Label and the Y-Axis Label .

Line labels can also be modified by using the dialogue box.

Line Label ™ ine Label

#-fxis Label
Y-Axis Label
Title
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SELECTING CURVES

Select All | Deselect All Show Curves

Show Curves
Show Groups
Show Models

By default the Style menu will display a list of all the current defined curves so that the
style for individual curves can be modified

Select Al | DeselectAll | ShowCurves .
S (M2) - Disp mag - Node 100000
#2 - (M3) - Disp mag - Node 100000
#3 (M4) - Disp mag - Node 100000
#4
#5

s

Instead of displaying individual curves the style menu can be changed to display a list
of any currently defined curve groups.

If curve groups are selected then the style will be applied to all of the curves in the
curve group.

Select All Deselect All | Show Groups

" #1 - Curve Groiup 1 - Displacements
#2 - Curve Group 2 - Velocities
#3 - Curve GI‘OUD 3 - Accelerations

The style menu can also display a list of all the models currently loaded in T/HIS.

If models are selected then the style will be applied to any curve that was created
using data from the model.

195/1031 LAST UPDATED 02 MAY 2024



196 /1031 LAST UPDATED 02 MAY 2024



T/HIS

8.7.9. LINE STYLE EDITING IN THE DIALOGUE BOX

LINE STYLE EDITING IN THE DIALOGUE BOX

The dialogue box can be used to edit curve styles.

B THIS = four

To access this feature, enter the command /style at the
Command Prompt.

Curve = four

HELF B =il

zing help.. sing windows..

LA - 8Bet a curwve label

TI - et a curve title

EL - det a curve x—axis lahkel
L - 8et a curve y—axis lahel
TA - det a curwve tag

[End of text]

=

- [ [~

Enter M at the sTYyLE > command prompt for a list of all available dialogue box
commands.

The following commands are available:

DEFAULT .';'—Emm

GM Style = set
Select curve? #1

Calaur 2 white

Line \Width (FINE/NORMAL/BOLDMHEAYY) ? normal

' _ Line Style (SOLID/DASH/MOME) ? solid
This option allows the user to set
the style properties for individual Symbol type ? triangle

curves. F mbol freguency #oints) 7 2
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Enter the curve number (e.g #1 for curve 1) at the select Curve? command prompt.
T/HIS will prompt the user to input the desired style properties in the order:

Colour; Enter the colour for the line

Line Width; Enter the desired line width for the line

Line Style; Enter the desired line style (e.g. dashed) for the line

Symbol Type; Enter the desired Symbol Type

Ssymbol Frequency; Enter the desired frequency of the symbols in the format

READ

This option allows the user to read a style file containing style information and apply
that style to a particular curve.

Enter the name of the style file at the style File? command prompt.

WRITE

This option allows the user to write a style file containing style information.

DEFAULT

This option allows the user to reset all the curve styles to the default settings.

FIX

This is an ON / OFF switch which resets the curve styles when they are plotted on the
screen so that the curves cycle through the default T/HIS colours and styles as they are
plotted. This will result in the first curve being plotted always being white, the second
red, the third green, etc regardless of their curve numbers. The default is OFF .

GM

This option will display the Global Menu in a separate window.
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8.7.10. LABEL AND TITLE EDITING IN THE DIALOGUE BOX

LABEL AND TITLE EDITING IN THE DIALOGUE BOX

The dialogue box can be used to edit curve labels, x-axis and y-axis labels and curve
titles.

To access this feature, enter the command /cur at the Command Prompt.

B T/H|S = jcur

Curnve = four

= HELF BOX |=I

Enter M at the CURVE
> command prompt

Lsing help.. Llsing windows..

for a list of all
available dialogue
box commands. Curve options are:
ThefoHomﬂng L& - Bet a curve lébel
commands are TT - Set a curwve tltl?

. IL - Het a curve x—axis lahel
available: YL - 8et a curve y-axis lahel

TA - 8et a curwve tag
LA
TI [End of text]
XL i
YL I ' =
TA
LA
= DIALOGUE

This option allows the user to edit the |- [&
label for individual curves.

Enter the curve number at the select
curve? prompt.

Enter the desired new label at the Label prompt, the current Label will be displayed in
brackets.

199/ 1031 LAST UPDATED 02 MAY 2024



T/HIS

Tl

= DIALOGUE
This option allows the user to edit the | [sIlf=ESi

title for individual curves.

Enter the curve number at the select | et RN SR SR U LN
curve? prompt.

Enter the desired new title at the Title prompt, the current title will be displayed in
brackets.

XL

= DIALOGUE

il -

This option allows the user to edit the
x-axis label for individual curves.

Enter the curve number at the select Ime) Time (s)
curve? prompt.

Enter the desired new title at the X- Axis prompt, the current x-axis label will be
displayed in brackets.

YL

DIALOGLIE

This option allows the user to edit the {-[# \
y-axis label for individual curves. Salect cure? #5

eleration) Acceleration (o)

Enter the curve number at the select
curve? prompt.

Enter the desired new title at the Y- Axis prompt, the current y-axis label will be
displayed in brackets.

TA

= DIALOGUE
This option allows the user to edit the | FiE
tag for individual curves. Celect curve? #5

Tag 0 Acc_

Enter the curve number at the select
curve? prompt.
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Enter the desired new Tag at the Tag prompt, the current tag will be displayed in
brackets.
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8.8. Command/Session Files

Command / Session Files

Command and session files are used to drive or record a T/HIS session. Both session
(save) and command (playback) files have been set up to act like tape recorders; and the
concept of "recording" and "playing back" files will be used below.

These files ("button click" command files) are not easy to edit by hand and they are not
always backwards compatible between versions of T/HIS. For these reasons most users
prefer the newer FAST-TCF format, which can also be recorded and played back from
within T/HIS.

Command / Session Files

Playback Record

Playback : Pause Resume

Record : Pause Resume

In screen menu mode a command has a meaning beyond the simple
command word. For example, HELP appears in many different places, with a
distinct meaning (or relevance) in each place. Therefore, context information is
stored when saving screen menu session files.

In practice the following information is saved:

e the command itself - whether typed of inferred from a button
e the button identification (if any)

e the parent window identification

e the menu item (if relevant)

e the action type (screen pick, button press, etc)

e any x/y coordinates that may be relevant.

A choice of either writing ("recording") session files or executing ("playing back")
command files is given. By default commands are not saved. If they are to be saved
the session file record switch must be turned on.
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8.8.1. Writing ("Recording") Session Files

Writing ("Recording") Session Files

To write a session file the Record tab must be pressed, displaying the RECORD
COMMAND FILES menu shown below.

Command / Session Files

Playback Recorc

Playback Pause Resume

Record : Pause Resume

File saving & mode

_ | Review mode SAVE TO DISK

[ Record mode DELETE TO EOF

File position and control

<< SEARCH RECORD > SEARCH >
< STEP STOP ‘ STEP »
TOP Goto line: END

INDEX... SPEED...

Current command status

Line no: 2/ 2
Box name: Top menu box
Function: Button Press
Command: Command File

Pressing the RECORD > button will start the session file. Thereafter, all commands
(except those in the session/playback windows) are saved in an internal scratch file. In
order to save these commands to disk they must be written explicitly using the SAVE TO
DISK button. They can then be read back in and replayed

A variety of features are available to help move around the file. These are shown in the
FILE POSITION AND CONTROL area of the panel. The file can be indexed at particular
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user defined points using the INDEX MARKS menu is accessed by pressing the INDEX...
button. These may be used as targets of a search and also to control recording.

The scratch file is random access, and can be moved back and forth and reviewed at
will. To help with this it is possible to switch between RECORD and REVIEW modes in
the session file control box:

RECORD records all your commands when running

REVIEW plays back your recorded commands

A command file can be stepped through or run backwards or forwards. It may also be
searched for a particular command. As with a real tape recorder, if the pointer is
moved backwards and recording continued the commands that were previously
stored will be overwritten from that point.

The session file recording and command file playback operations are totally separate:
they can be thought of as two separate tape recorders. As a consequence it is possible
to record commands that are being played back: in effect it is possible to edit and
combine files.
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8.8.2. Executing ("Playing Back") Command Files

Executing ("Playing Back") Command Files

Similar to recording Session Files, the PLAYBACK COMMAND FILES menu, shown
below, must be invoked from the COMMAND/SESSION FILES window.

This is done by pressing the Playback tab. An existing file must then be read. This is
analogous to loading a tape into the tape recorder: it is then converted into an internal
scratch format (random access, as above) and can be played back or previewed at will.

Once afile is read in either PLAYBACK or PREVIEW mode may be selected:
PLAYBACK actually executes the commands,

PREVIEW simply lists them without executing them.

The file may be stepped through backwards or forwards at will, and searches made for
commands. Playback commences at the current line when PLAY is pressed, so it is
possible to skip unwanted commands or repeat a sequence.

As with RECORD above, index marks can be inserted, which may be used as targets of a
search and also to stop playback.
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Command / Session Files ? Z

Playback Record

Playback : Pause Resume

Record : Pause Resume

Filename and mode

SIS \roger tcf

| Preview mode REREAD FILE

| Playback mode DELETE FILE

i’

File position and control

<< SEARCH PLAY = SEARCH ==

= STEP STOP STEP =

TOP Goto line: - END
INDEX.... SPEED...

Current command status

ERRORS...

Line no: 2/ 3
Box name: Top menu box
Function: Button Press
Command: Command File
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8.8.3. INDEX MARKS

INDEX MARKS

"Index marks" are optional flags that you can set at any line in a file. They are not
interpreted as commands but rather treated as markers which are used as targets of
SEARCH operation. Index mark functions are:

SET Set an index mark on this line;
CLEAR Clear an index mark set on this line
STOP Stop in PLAY/REVIEW mode when index found
IGNORE lgnore index marks during PLAY/REVIEW
FIND INDEX Finds the next index mark: "<<" searching backwards, ">>"
searching forwards
CLEARALL Clear all index marks in the file
Index marks

Index at this line: CLEAR
Index mark action: STOP IGNORE

<< FIND NEXT FIND NEXT >>

CLEAR ALL DISMISS HELP
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8.8.4. SEARCH

SEARCH

The SEARCH buttons can be used to find a specific command when in REVIEW mode.
You can search through the command file for a match to any permutation of the
following:

Box name The name of a screen menu box inside which an event occurred

Function The screen menu function type. This is "button press", "dialogue”,
etc;

Command The command word(s) to look for.

The default fOI‘ a” Of these |S Search Spe{:iﬂcaﬂon

"<any>", i.e. a wildcard search, but

you can specify a value by typing Box name:
into the appropriate text box.

When you have filled in all the Function:
fields you need, press APPLY to
start the search. Box Command:

name and Function fields are
unlikely to be of use to most APPLY DISMISS HELP
users, you can list all valid events

using the ? button to provide a menu to pick from. The ANY button may be used for
any field to restore it to its default (wildcard) status.
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8.8.5. Command Line Mode Session/Command File Control

Command Line Mode Session / Command File Control

The available features in command line mode for command and session file control are
very basic. A session file can recorded at any point by typing sr (in the GLOBAL MENU )
followed by the desired filename. This is equivalent to the RECORD button in screen
menu mode. The session file can be closed by typing cs and is automatically written to
disk. This is equivalent to pressing the STOP and SAVE TO DISK buttons in screen menu
mode.

To execute an existing command file in T/HIS simply type cF , followed by the filename.

No previewing/reviewing or editing of command/session files is possible in command
line mode.
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8.8.6. Command Files From Earlier Versions of T/HIS

Command Files From Earlier Versions Of T/HIS

Command files recorded in Version 9.0 or earlier will not work in T/HIS 21.0 .
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8.9. IMAGE Options

IMAGE Options

Images ? b4
| BMPJPEG .  PostscriptPDF | Background |
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8.9.1. BMP, JPEG...

BMP,JPEG ...

This menu can be used to save an image containing one or more graphs in a number of
different formats.

All Pages

Current Page

Only Page (n)

All Graphs

All Active

Graphs

Only Graph
(n)

21271031

Images :
| BrP,JPEG . PostscripttPOF | Background
All Pages
Current Page
Only Page 1
lw All Graphs
_| All Active Graphs

_| Only Graph

| “White Background

Filename : models/1_sledithisD01,jpg g
File Format : JPG v
Fesolution [ Screen

_| &= Screen

| 4 = Screen

Each page will be saved as a single image to multiple files. The
filenames used will be based on the filename selected by the user.
This option will only be available if T/HIS contains multiple graphs on
more than one page (see Page Layouts).

A single image containing currently displayed page will be generated.

A single image containing the selected page will be generated. This
option will only be available if T/HIS contains multiple graphs on more
than one page (see Page Layouts).

A single image will be generated containing all of the graphs. This
option will only be available if T/HIS only contains a single page (see Page
Layouts).

A single image will be generated containing all of the currently active
graphs. This option will only be available if T/HIS only contains a single
page (see Pae Layouts).

A single image containing the selected graph will be generated.
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White Captures the image with a white background and black foreground.
Background Once the image is captured the colours are reset to their original
values.

File Format

8-bit file formats

BMP
Uncompressed

BMP
Compressed

PNG
GIF

Uncompressed 8 bit Microsoft
Windows bitmap. The approximate
size of the file (in bytes) is file size=
image width * image height

8 bit RLE Microsoft Windows bitmap.

8 bit Portable Network Graphics

Graphics Interchange Format

24-bit file formats

BMP

PNG
JPG

PPM

Resolution

Uncompressed 24 bit Microsoft
Windows bitmap. The approximate
size of the file (in bytes) is file size =
* image width *image height

w

24 bit Portable Network Graphics

JPEG (Joint Photographic Experts
Group) file

Uncompressed P ortable P ix M ap.
The approximate size of the file (in

bytes) is file size = 3 * image width

*image height

8 bit BMP (Uncompressed) ¢
a-bit file formats
BMP (Uncompressed)
BMP (Compressed)
PNG
GIF
24-bit file formats
BMP
PNG
JPG
PP

[ Screen
_| 2 x 5creen

All images can be output at either the screen resolution or at a
resolution of either 2 or 4 times the screen resolution.

21371031

_| 4 xScreen

LAST UPDATED 02 MAY 2024



T/HIS

8.9.2. Postscript

Postscript

This menu can be used to save an image containing one or more graphs to either a PDF
or Postscript file.

All PDF and Postscript files are generated using raster images so that the contents of