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Your move?

Interview with Gideon Zweijtzer Cyrus' V5 Colossus:
The man behind the U1541 |1+ which was the best chess program of the 80s?
andthe Ultimate 64 The Pawn:

a classic milestone in interactive fiction
Don't ever buy a \Vectrex!
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pdgh #vkhkfrgh #g-h{leoh #lqgkdughvipdiqwdig#uskgghuvwdqgd
#hvshfldooq#
huurdtwudsslgj/#dgg#lvaivitxiwh#wkhtfrgh #yloodIglwtkdv#
wudglwlrgdogehhg# sdiqwhg# exw# Iwivt d# yhu|# orzOohyh#
fropdggl #ARWRhvvhqwldodffwubinkgeudgfk #gvwuxfwlirgt
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Plfurl #VKHDUP#kKIs #dq #h#rqvighuhg ##uhwwipsuhvvlyh #
ohjdf| #ri #wkREEF#PIfur/ #zlwk#pruh #wkdgt433 #eloolrgt
pdgxidfwxuhglaVkhuluhsuredeo| #vzr#ufvkuhitljkwag h{wg
wrirx #yrz/ #kigghq#g#yhu|#rgfhlydeoh thohfwurglighylfh #
rg #rxu #ghvnBRgh#i #wkvwdwhigllpv #ru #vk#DUPHKIS #
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frqvwdawotkaghusuhvwxuhaZ wkanurgtArxogaiwizulwhivkH: pdgxdov#dgg#nvkhlgvudgvodwlirgypdq| #wvkdgnvividotzkr #
jdph #HoivkHkvxdapdaghu/#e| #gglgj #o#slhotvetvkkkhdgi khosh@tzlwk#/vkdwﬁgudz#?"rvv_vhuwtru#dewgsurshu#Bv #h_ho#
ri #wkHvqdnh/dqg#vipso| #ghohwlgiid#si{hotiurp #wkhiwdign N9WE#he #djh #agavkdwighiruhrx syhashwavesdindjla  #
Lquwhdg #kdg#vrwrubitiofvkhiolghvigfoxglgj #vktikshfidos hyhu|wklgj#xs#dqg#wdonlgj#wr#doo#|rxu#fxvwrphuvl#
fdvh #i #lghwivkdwiuibrajhu Avkdgds: #glwwkwkkbd{ipxp  # _ _

rq #vkHY hfwuh{#lqgilovihhhsth{whqglgj #vkHblghiruzdugy # L#dovekdg#wrimqgrdrulnggofrsodvwiivpdgxidfwxuhu#dqgy

dv#wkh#sod|hu#pryhvidurxqg#wkh#viuhhgl fduhixoopth{sodlgtzkdwiHd#Yhfwuh#iv/i#dqg#zk| #L#Hghhg#Hd#
frorxuixo #wzr#od|huslhth #i #sro|fduergdwh #zlwk#d#suhwwg

Wkivwhuiti #blghvivkhgkdg#vrehisdindjng #ks AvrvkHR Vv sdwwhutyg #waP| #uvivwhsgivrzdugwidotvkivzdy #ex|lgj  Hd#
d#rpSOhWhthWrL#deh/ #wr #W}frxog #Eh#gudzq#qVquWd# G%Uquh#q#UghLﬁNﬁﬁpdnh #duWVﬁ/\mV#dUVm#’)rrnhgiblnm

iru #erwiésod|huviZhootyr #ureohp ###kdyh#tiihz #kxqguhgs WKAveIWG#MxgihphawiGd|#zkhuh#vkHANOA4333tvAullg) #r
elwhviuhh#i#zIsh #yhu#tidp #vkdivikvhgie| #wkhuidphy # uhirup #diwh#Olggd#Kdplowrgieodvwiklp #zlwk#d#vkrwjxql#
exwizkifk #Wurgtgrhvgiwsghhgwkdiphdawiwitpiwiohy Pl #ah{widwwhpsiuhvhpeohgiwkfivshfldoth«hfwviurp vkt
vivwhp/#wkfh{sorvirg #/vwhp/#wkHieortn #edvhgtroolvirg # VI0~#odvVIFAVKEVKIgj L ip#i#rghu ##grqiwarz #lg|wkiq) #

vvwhp/#vkHsduwifoki/vwhp ##vkhdq #oteh#tihsxusrvhg derxwisodvwivrz #ex| #p| #duwwiurp #Dphulfd #zkhuh#
Lmxwighhgitiroolvirg #/vwhp #vkdvkdggohvblgriqwhufhswe W#Phuhol#irvwvidoo#wkh#prghll
dqgiid#ldqwitxhxh #wrkdqgohwkolgHhagy BDovizr #i # Vr #krshixoo| #wk#zloatjlyh #|rx #d#voljkwilghd#zk| #[rx #

hyhu|wkigj#hfdxvh #vkhubtuhivzrisod|huviRki| #irg #vkdw VKrxogaiwsex|#d#Yhfwuh{1# . _ _
Iv#vrphitxjo|#rghtictexwiiwszrunv1# Lip#hulrxvirx #&kdyh#yr #ghd#kdwgrxiuh #hwwigj#rxuvhoi#
lqwrEHyhadi #wiv/zlwkrxwigrxew/svkhu | fuhdwhvergvroh #

Exwiwldpitiotivkavirp #rgh #bhivineoaDagikdgiehwwhtiog NYNu#pdghls

Iwidvwitu#p| Hgdxjkwhutzlogkdyh#ohiviru #glyhuviwise| #vk#

wiphivkividuwivigrah1vr #ewrmiavkisdfhzdu #rgh/ #igghg > 3DBSH *538>931< 445>4E=
judylw|/#qg#exiowd#hulhvti #dyhugv#ru H#vkivzr #klisv Hvet )

qdylidwh¥D#rOrs #dph #q #vkYhfwuh{&ZIwk#433 Hirrpv$ # Khuh#duh#wkh#plqlpdo#vvyhsv#wu#Khoor#Zruog;
Wkrvh#433 #irrpy. #hduothloohtph #ibhyhighviiq #vimr  # 4,# Grzgordg # dv3<lh{h# iurp # kwws=22zzz1nlgjvzrrg0
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frqvxowlgjlfrixn2dvvhpeohuv? ru# wuff YLGH e| # Pdoedqg# Iw#Hdv#rgh#sdjh#rigwh{w1#
zklIfk#kdv#dg#dvvhpeohu#exlow#lgl &#Zkhq #ghvljglgj #udsklifv/ #ru #iguwdgfhg#Eohqghdivult
5,#krrvh #lgA GHAAqIwldoagkzhqwiziwk#Y lvxdevwxglrdqg#  dgg#pdnh #rxu Hhfwrudysulwitviddujhéigvisrvvlieoh#£#hghudoot
fuhdwhgtd#uxollg#Wrrowt0A#H{whugddNrrov#Dgg#d#ghz # wrtoBwkiviuhhg#c#vkhgifdohdwigrzg #wviglvsod|AwAWkHE
h{whuqdvrratiqg#doaiwy hfwuh#dvvhpeohutru #rppdgg # vpdooh#wkhivfdohtri #d#yhfwrutolvwitvki#ohvvf|fohv #wizloat
hqwh#F=_Zkhuhyhu_dv3<1hffdqg#iru #Dujxphgwv#xvh#ct # wdniviglvsod | BWkhubtuhizxewohltlvshiwvivisivkivgxlgdagfh/ #
‘+Lwhpllohgdph, 18VIfrXvhiRxwsxwZlqgrz  #qg#ohdyhtvk exw#lg#hvvhgfh#wkIviiv#d# rrg#uxoh#ritwkxpel#
rwkhutswirqv #eodqnéirx  #logHovrizdgwividlgg#tithhlerdug # G#SdudMYgudzv#dvili#uxqqlaj #rq #d#pdjlfdoo| #shuihfu#
vkruwixw#kvxdoofirxqg #gRswirqviiveh{hfxwhavkivh{whuqde Yhfwuh{1#Qr#vxtk#ehdvw#h{lvwv#lg#wkh#zlogl#
wrraiq Avkhiixuuhgwitohkvh#9/ #xwirku Avdvwhpd| #du|i# GDq| Hdwwhpsivivdyhiru#ordghzlogfdxvh #d#edgnivziwfk 1#
Ri#frxuvh #rx #dq #/nlstdodvkivdqgrmxvievh#Y LGHEZKIfk # Kdyh#do#rxu #hhsurp/ #glwldolvdwlrpdqg#edgn#vziwiklg) #
kdv#exwwrgv#wr#rpsloh#dvvhpeohu#lqwr#9;3<1# frgh#lg#lghqwlifdo#orfdwlirgv#lg#wkhlu#uhvshfwlyh#edgnvl
6, #A)xarxu #rghl#v3<#logixwsxwillg#elqduth{hfxwdeoh# &#Grqiwtzruu| #wrr#pxfk #derxw#zulwlgj#vxshu#h®flhqwi
-ohzklfk #rx #dq fordgizlwksSdudMY BIAY hfwuh$hpxodwru dvvhpeohuth{fhsw#gvigh#ulwlifdgorrsv1#Y hfwrutuhgudzAiv#
SdudMY#idq #dovikdggohfedgn#vziwfkla)/ #exwdgrwivdyh? jrlqj  #wrdeh#rxu #iudphudwhinloohiikqohvrxiuh #grlqj #d#
ordg#cHdowkrxjk #wkhviduhdihdwxuhifprvw #Yhfwuhffdphv # oriri #6GHdwkvELgiprghuq #sduodgfh#rxiuh #Hprvw #olnhoft
gr #Hrwxvh#u#ghhg¥Djdlg/ #Y LGHkdvadgshpxodwri#qvigh# wrieh#JSX#erxqgl
wkhiL GHidqg#iwiwpruh #dffxudwh#iru #vsrwwigjfiudphudwh GERgHvkHB;3</ Hrvw dqvwuxtwlrgvitru #qvwdgfrsordgvizloat
dgg#gudz#sureohpvl# dovr#d«hfw#wkh#vwdwxv#-djv1#
7, #Zulwhitvrph #frghl #Hdfk#Yhfwuh§fdph #kdv#d#khdghult GWkIsdjh skdvi#xppdu| #i #vkHRVHrppdagy  #lqg#vkht
zklfk #zlogkeh#glvsod|hg#e| #Avk#R Vg Herrwxs1#Diwhgwkdw uhjlvwhuvighvwur|hgidiwhemxpslgj #qwrtvkhvitzxeurxwlghwt
khdghu#lv#zkhuh#|rxu#frgh#ehjlqgvl#Khuhiv#dg#h{dpsohlkwws=22zzz1sod|yhfwuh{1frp2ghvljglw2fkulvvdor2elrvlkw
8,#Ehfrph #dgglfwhgtwi9;3< #dvvhpeohudqg#zdwik #rxu # O#zklfk #Hv#zk| #d#Hdqg#He#zlodqr #orgjhu #kroghwkhldydoxhw
vrfldo#olih#glvigwhjudwh1# diwhu#prylgj#wkh#ehdpl

O6Zkhq #&vlqj #vkemrlvwifnvirx &dyh#vigvxugvkhlghvshfwlyh
)?=581>489>PCH3DBAIF5<? @ =690 §>5 G ihdwxuh¥rgitcHiru #Hiquwdgftépryhphqw #g#{ #dqg#|/ #dgqg#
2567?B581>4 dqdorjxh #rqwuroB ifrx #grqiwighhg#vkhviidflolwlhviohdyh
GAWKHR ViHurxwlghwiru #sulqwlgfvwulgjvizlodfidigiziwkigr # wkhp#r«#dqg#|rx#zloo#vdyh#d#elw#ri#fsx#wlph1#
h{sodqdwlrcdti#rxu #wulgvimxwikigh #kdudfwhutorgjlérx # GEhiruh#glvsod|lgj #vh{abvisvkwduiiv #vkudph/ sshuirup #
zrqiw#kdyh#d#foxh#zk|1 d#pryh/#rwkhuzivh#wkh#wh{w#zloo#qrw#vkrz#xsl#
6#Wkh#orgjhu#d#vwulgj/#wkh#pruh#glvwruwhg#lw#zlob#ekfria] #dfin #vi9835#u#;3 #logtkxuw+tiwhdrglgj #vkivkisl
Gigipdq| #dvhvAwiviehwwhbvit/furogb#wulgpivkdgglvsod|#

e0e VIDE
|File Tools Lbrary Window Help

4 jsr initGame
[] VRelease_0.cnt 130 _DP_T0_D@ i round_startup_main expects dp set
[ ymStreamedplayer. Lgi i reset mysic to @ & e i, ; 3
1 ‘ec_Music_Flag 3 no music is playing ->
St edP! Al
%"ms(mmwm“ern " 182 ISR Init_Music_Buf ; shadow regs
it e 184 ISR Do_Sound ; ROM function that does the sound |
[] zanac_12.af Ml 185 |; INIT_MUSICL gameStartMusic
186 |main: i#isfunction
jsr Wait_Recal
188 ISR do_yn_sound2
= i 189 |; increase base angle by 1 degree
L pe 90 |; and modulo it at 360 degrees
| 186|miain 2 | |19 ldx base_angle
| 227|newObject |user 192 leax 2,x
257 check_spawn user 193 empx #(36042)
400 finishShield |user 194 blo angleok
484 onShicld user 1 leax -(36042) ,x
548 drawPlayerHome |user 196 angleOk:
560 drawShield Juser 197 stx base_angle =
639 buildRotatedNSidedFigure | user M| 198 g >
| || Editor messages | ASM messages | ASM listing/symbols | Bookmarks | Breakpoints |
I
.~ reg! @ errors detected. | file line
| 4806365 ++++++ Symbol: “BEHAVIOUR" was already defined. Source: projects/VRelease/VRelease.asm (83), \ /Users/chrissalo/NetBeansProjects/Vide/pr... 187
[ i old define: projects/VRelease/VRelease.asm (66) T b -
| projects/VRelease/VRelease.asm(83): ds BEHAVIOUR, 2
|fg s00 ++++++ Symbol: “TYPE" was already defined. Source: projects/VRelease/VRelease.asm (84}, old
D $FFO0 define: projects/VRelease/VRelease.asm (67)
H scasr projects/VRelease/VRelease.asm(84) : ds I
¢ scaca el eneny v — _IS ‘
|[o scaoo [ B [Fgsearch [4] (2] replace: L[ row/col: 1/1 45755 chars||
e 50032 107 LT LI LoD |
o= spo ) dumpl
[lec =0111 1000
e oo ) [t 0] 0] s s L) SIS B om
: 5 $cBEA Address ~ $00 | $01  $02 $03 S04 $05 $06 | $07 | $08 | $09 | $0A | $0B | $0C $OD SOE = SOF Chars|
{ 50000 $67 $20 $47  $43  $45  $20  $3L  $39  $39  $38  §80 $FD  $0D SF8  $50 $20 ~ GCE 1998..
50010  $80 $52 §45 §4C  $45 §41  §53  §45 §$80 SO0 520 §00 $ED §06 $59 §$86  .RELEASE.. .
| 50020  SDO SIF  $BB  STF OB $56 gmama e S s -
| 50030 506 smb  see  scs  sad  §30 MRICICH
= oo s e el b8 ()R (819) EEUEWEE 0 il 905 G
tracki J 50060  $54 58D $26 $BD 501  $40 | Address - Content. Mnem Operand Cycles | ->Address
[} 7B $0070 $C8  $C8  $BE  $C8  $CC HAF 20 47 43 45 20 31 393.. DB "g GCE 1998", $80 ”? AR
2| address to track  [$F192 | [sF1A2 || reset |
| $0080  §cC 01  $3E  SED  $4E  $FF FD 0D ow musicl 72
| [wait Recal v 500900 $B6  $CB  $c8  $4m SRl SOF F8 50 20 80 DB $F8, $50, $20, $80 77
filler:SPEED_COUNTER: 52 45 4C 45 41 53 45 80 DB "RELEASE", $80 77
9808 min|8034 max 9808 a $00A0  SBD 00 $68  §10 $2A  §FF = Ry
type  |[Draw_vic »| @ vector] start: 20 00 Sta $00 Sk
—_— 3 start: BD 06 59 $0659 wvectrex function include:
e —— 1F 8B T
line 1 |%C0 MAX_OBJECTS: 7F C8 56 sic.

BD F5 33

lnex  [eyex | BD F2 89
lastlie [ | mER JROTLS
T—— SCORE_DISPLAY_TIME: §§€3AE increase base angle by 1
208 s0s
,53DB5H >D57B1D54 5F5<?@=5>D >F9B?>=5>D
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%; 4$1&(5&2 ,24(16,1,

Li#lrx #kdyh#hyhuixvhg#d#Frpprgrun  #97 #hpxodwrudrx #
pd| #eh#dploldutziwk#vkHGO7THrupdw X vigj #IHGI7#ottq#
dgthpxodwrdivitxiwh#hdv|=sIfn #s Hvkbohtbrdgiwiqwrivk
hpxodwrutlgg#vkhekvh#Awdvadagrupdo#-97 #rss|  #glvnAq#
ditihd#1874 #SIvrts ulyhVkthpxodwrizlogivdnifduh#i Hvkh#

uhdgiurp, #vkiglvnIHyhupglvnaviglylghg#g# #uhdvzlwk
d#gl«huhgw#forfn#udwh1#

Zlwkrxwiryhufrpsolfdwlgj  #rxu #duwlfolizlwk#whglrxvipdwki#
fdofxodwlrqviwkHE7 #gl«huhqwiforfn #udwhtgr #jhghudwhi7 #

~oh#dgg#wuhdw#lw#dv#d#uhdo#esk|vIfdoi#F97#-rss|#glvigl«huhquduhdwfrqwdiglaj #d#gxpehu #i #hfwruvishusvud

Qrwklgj #uhdoafdqf] #/r #dubzh #duhdoskvhg#vrizrun #zlwk#
hpxodwruvd #exwli#|rx #duhtvwidmhdglgj #wki#duwlfokfvi
phdqv #rx #zdgqwHvingrz #pruh #derxwHvkwuxfwxuli #d#
GO7#oHtgg#krz Awgzrunv1ibgglwirgdooilgfh #I#G9 7avAVKHE
sk|vifdo #uhsuhvhqwdwli #d#4874iv #vlgjohOvighghglvn#g#
d#olirupdw/#harzlgj  #wvwuxfwxulrx #dq #dvlofkgghuvwdgef
wkHxqfwirqdolwitri #d#uhdérFrpprgruh - #4874 #GIvréGulyh#
Vr#ohwiv#vwduwrxu#mrxugh|l

Gxulqj #wkht irupdwwlgj# surfhvv/ #wkht 4874 # GR\H +Glvr
RshudwlgjVivwhp, #ujdglthv #wkhiglvn#vxuidfh #lg#wudfng
dag#zhfwruvE#Vkhivhfwruvzlogeh#&vhg#viwrukiigirupdwlirgl#
WKkHirupdwwlgj#fuhdwhwd#wrwdsi #68#frqfhqwulf #wudfnvi
vwduwldfurp ##wkExwhuprvwitgh, &s #viib8#wkHgghuprvw#
rgh,/ #wkhahdfk #wudfilviglylghg#qwrid#yduldeoligxpehu #
ri #vhfwruv#zk| #v#wkhulid#gl«huhgfh#g#wkhtgxpehu #i #
vhiwruvishutvudfnBGrhv#vkidphdg #vkbglvnaurwdwhiz iwki#
d#gl«huhquitvshhg#edvhgtrg #wkhkhdghuiviisrviwlrgB#Qrw
uhdoogivkiglvn#lozd|v #irwdwhwbHrgvwdgwishhg#i #6633 #
usp #urxqg#shutplgxwhv,/#wkigl«<huhgfh#vésurylghg #e| #
ydullgj #wkRforfn #udwhdwizkIfk #Hgdweiduhizulwwhirg #+rut

TRACK ¢

+vhh#$ %/ (1
Area  Track  Sectors Clock rate Sectors per Area
307,692
1 01-17 21 bits/sec 357
285,714
2 18 - 24 19 bits/sec 133
266,667
3 25-30 18 bits/sec 108
250,000

Wdeoh#4=#Duhdv/#wudfnv/#vhfwruv#dgg#forfn#udwh

Grlgj ##xIfn #xp #i Homwvkvhfwruvii shdfk fuhdizh hw#
wrhqrz #vkdwvkbvrwdbxpehu #i #rhfwruvigiiglvnivi; 61#
Hyhuphfwrudvis 89+ |whwbraj #lqgawfrqwdlgv/#wkhuivkddt

wkh#vwruhg#gdwd/#d#khdghu#wr#lghgwli|#wkh#vhitvru#wvho

E| #pxowlso|lqj#0;6-589 #h #hwhvkhydoxhti #:7,7; #|whwt
zkifk #Iv#wkhruhwifdogwk#wrwaswwrudjh#fdsdflw| #ri #d#
glvnhwwéirupdwwhaizlwk#d#487414E | #olylglaj #4:7,7;  #He| #
435; #+dn#Hzh HhwH#:ANE #zkifk #v#h{dfwovkhvith#i #0#
GOT7#-~ohdvivkrzg #e| #wkkrvwiH-oktv|vwhp HE xw#z d IwkHd#
plaxwh1¥#k| #lg#h &vhavkhzrug #wkhruhwlfdoofBhfdxvh #
wKRA874 #GR\Wuhvhuyhitrph #sdfh #ru #wvholiVkidsdfh #
zlogeh#kvhg#vtwrugdwdbihjduglgj #vkiujdglidwlrg #aqg#
pdqdjhphqw #i #vkRtgirupdwlirg #rqwdlghg #g#vkRglvn#iru
h{dpsoh #vithhhs#vudfrfi #kifk #hfwruvfrqwdlg#gdwdbogg#
zklfk #qghv fHuhtwldbpsw|/ #vkglvnivigluhfwru|#dph #Haqg#
wkhdprxqw #i #iuhhitvsdfh #rq #wkiglvn/ghwil AWKHA874 #
GRMvhv#vkvudfdgxpehu #; #vewrubtvkidgirupdwlirg/ #
wkxvtihgxflgj #vkhtlydlodeohysdfh #ru &vhugdwdivido<<;7 #
elwhvifruuhvsrqglgj #w997 Awudfnw+9;604<, #pxowlsolhg
e|#589#e|whv1#

Vr/ tohekvikdyh#i#hhshubrrn #vivkgirupdwlrg #wruhgig#
wkh#wudfn#4;$

# <?3; F19<129<9DI #1@

WKREDP#u#Eorfn#DydlodelolviPds #v#vkRsodfhizkhuh#vki
4874 #5R\hhhsvivudfiti #vkhikvhg#hfwruvtwkbeghv sivkdw

41#Judskifdo#uhsuhvhawdwlrg#ri#d#487 4#glvn#+pdjh#iugeitihdgifrqwdiq Hgdwd#dggi #vkiuhhivhfwruviwikkrghy #

wkh#errn#éLqvigh#Frpprgruh#GRVi,
UHWURPDJD]LQH#HQJOLVKHHDU#4#0#LVVXH#3
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M
~uvwhfwrusi AvkHivudfeg: 1#ru #rqyhglhgfh/ #kdyhdgfoxghg#

|tk g+ Kn{#A5234] Hht #4;234,] #wKHDVFLEfkdu #D#

khuhtehorz #ivkhkh{gxps #i #ivkbsuvesduviti AvkBEDP#-uvwiy +kh{#74/#ghf #98, #zklIfk #ghqwli|#wkhiglvn#rupdwilgvkiv

477 #|whv #i #vkHtledfxv #rero1g97 #lvn#sohdviehiizduh#
wkdwvkAvEh{dfwovkkh{gxps #i #b| #lvn#pdih/ #Hrxu #
glvn#lpdjh#frxog#eh#gl«huhqw,1

Vwldiou #rqyhglhgfh/  #wrfgfuhdvh#HwwuhdgdelolwiiL#kdyh#
glylghg#vkhtleryh #kh{gxps #qfurxsv #i # #|whvEVKkhE-UvE
gxpehu Avivkigxpehu #i #vkvudfrizkhuhdv#vk#gxpehu #
dvitwkuljkwivawkdevroxwhsrviwirg #a#wkglvngri #wkh
irxuwk#e|wh1l

fdvh #4874, #dqg#dg#xgxvhg #e|whit+33, BZkdwHgrhv #wkiv
lgirupdwlrg #phdgB#Lwvlpso| #phdqv #wkdwwkhtgluhfwru|#
fkdlq #i #vkivglvn#rwduvie{dfwo vk vud g,/ #hiwrus i
Ohwikvihhhs#vkivtgirupdwlrg #zd| #ru#grzl #h #zlosfrph #
edfn#khuh#odwhul

WKH# gh{w# 68# jurxsv #ri # 7# e|whw# vwrul# d# vikhpdwlf #
uhsuhvhqwdwligi #wkHtiunh2exv|#vsdfh #rq #wkhtglvn#iru #
hyhu|#/Igjoh#vudfrirz #vkhohyhai #rpsoh{lw| #gfuhdvhv#
d#olwwoh#elw#exw#L#zloo#wu|#wri#pdnh#w#vipsohl

Laf#wki#vshfl-f #h{dpsoh/#L#kdyh#ghflghg #wr#xvh#wkH#
lgirupdwlrg #rqwdlghg#g#wkhwudfi4;/ #ehfdxvh #hyhg#i#

wkh#glvn#v#hpswi#+exw#irupdwwhg,#w#zloo#rqwdlg#gdwdl

WKH+uwie|whitkh{#43/ #ghf #49, #qglfdwhviwkRdprxqw #i #
iuhhvhfwruvig#wk BwudfnWkhigh{v#6 #e|whviqglfdwhiwk
pds #i #sdfh #oorfdwlrdiru #hyhu|#hfwrugi #vkvud gl
wkvshfl-f #dvh #<#vhfwruvivhhiwdeoltd, 18V wrulgj#wki
lgirupdwlrg #vlgj #+#|whiru thdfk #hfwruzrxog &kdyh#hhg#
Igh®flhqw/#vr #wizdv #krvhg Awrdwruwkigirupdwlrg #g#
elqdul #rupdw=3#phdqv #wkvhfwruvuhh#4#phdgv Hvkht
vhiwrutiv#fixsihgl #vkigh{solflwokphdqgv #vkdwzh fghhgtvet
wudqvirupsvkgdwdiurp #|whtkh{dghflpdo, #vrelwikxgnv #
+elqdul,1

lluvwolizh #hhgavifrqgyhuwsivkiydoxhw-HEH #8:, #g#elqdu|#
irupdw=#

HF#@#44434433

[I#@#44444444

3:#@#3444

Litizh #sxwiwkhp#lg#d#vigjoh#olgh#izh #zlogfhw#H44434433 #
4444444443444

Vhfrqgol/ #harzlgj #HvkdwivkhRelwsduRwruhgiurp #vkRohve
vijgl=fdqw #vedvkprvw #/1jgl-fdgw #qghv #olwwibbgldq,/ #h #
ghhg#wr#wxug#wkhp#doo#ryhu#+e|wh#diwhu#e|who, 1
33443444H#44444444H#4443

Wkh#6#e|whv#zloo#orrm#olnh=

llgdoo|i#inhhslgj #g#plag #vkdwB#Hphdqv #wvkhthfwrudvAuhhg
dqg#4 #wkdwwkhtvhiwrugivirtixslhg/ - #zh #fdq #frxqw #wk#
rffxuuhqgfhv #i #40 #ydoxhwg#vktwulg) BVKRUhvxov# 9/ #
WKH#-uv7 #e|whwidwisrviwlirg #33=#uhsuhvhadiuhvshfwlyho h{dfwol#dv#lqglfdwhgtte| #wki-uvde|wh#Dgglwirqdodfzh #
wkhsrigwhuvivitvktvudfrd gg#hfwrui #vkeuvagluhfwru|#

Sdjh#45#ri#73

Ipphgldwho| #jrwith #vkdqo| #vk-uvwivkizhfrqg #lqg#vkh

UHWURPDJD]LQH#HQJOLVK#HHDU#4#0#LVVXH#3




)% - (=
|
~iwktvhfwruv#frqwdlq #gdwd#wkhrwkhuwvhfwruvtdub#iuhb# - pogition Byte Meaning
+hpsw|, #ZdIwtd#prphgw/ Awkawudfm4; #Hrqwdlgv#rqo| #4<# . . .
Vhwruvivhhivdeott, ) #kdwitlutizh fixssrvhg fvegr hwkinkie O - 2 [Position (T5) of the first directory
38 #q #vkHB3wksrviwlrgB#&h #dq #lpso| #iqruh #wehfdxvh # 2 1 Disk format (hex 45 = 1541)
wkh#4874#GRV#zloo#qrw#wdnh#fduh#ri#iwl
3 1 Unused
Khuhehorz #lovk 68 #vudfni #p| #ledfxv #rerolg97 #lvni# 4-7 4 Map of the first track
R@Iluhh#vhfwru#&@doorfdwhg#vhfwru=
8-11 4 Map of the second track
Map of the next tracks...
140-143 4 Map of the 35th track
Wdeoh#5=##lluvw#sduw#ritwkh#EDP
Position Byte  Meaning
144-159 16 Disk name, filled with spaces
160-161 2 Spaces
162-163 2 Disk ID
164 1 Space
165-166 2 DOS version and format (2A)
167-170 4 Spaces

Lofivkht $ % / Gvkhulvavkiphdglg) #i #hdfk #|whii #vkhsuvd
sduw#ri#wkh#EDP1

Lviwk HE D P#frpsohwhgB#D oprvwHexwidvidwwhqg#wkhubduhé
rwkhub: #ljgl-fdgw #|whwizkifk #rqwdlg#&vhixotgirupdwlirql#
Ohwiv#kdyh#d#forvh#orrn#dw#wkh#a# L

UHWURPDJD]LQH#HQJOLVK#HDU#4#0#LVVXH#3

Wdeoh#6=##Vhfrqg#sduw#ri#wkh#EDP#0#GIvn#qdph/#GIvn#LC

yhuvirq

Dotwklwtgirupdwlrg #dq #eh#uhdgidgg#glvsod|hg#rgyhuwlgj #
wkhtKh{#ydoxhtlg#wkHtruuhvsrqglgj #SHWVFIEkdu #+iru#
frayhaglhgth/ #g#wki#h{dpsoh #dwwdfkhgehorz #.#xvhg#wkht
DVFLHqgvwhdgALwvAdoprvwixoofrpsdwleoh #zlwk#vkrqo| #
h{thswirg#ri#vrph#vshfldo#fkdudfwhuv,1

*85 9B53D?BI 3819>

Qrz #wkdwizh #kdyh#-qglvkhg#uhdglaj #vkHEDPHzh #Hghhg#wit
sulgwhxwiHvkhiolvei #vkhsohwfrqwdlghg #g#vkRglvnBZkhuh #
Iviwkiqgirupdwlirg #vwruhgBLwitvwlidiog #wkbwudfmd;/ Hexvet
vigfh #wk#GIvr#GulyR##4874iv #hqjlgh #uxquidwi633 #usp #q#
rughusivigswiplth #vkishuirupdgfh AvkHA874 #5R\Ivwulexwhiy
wkHgluhfwru|#kdlq #lg#d#qrqOfrqwljxrxv  #zd| #dprgj #wkh#
vhfwruv1#
Lahghudavkhgluhfwrulhwig g lvniglubglvwulexwhgoorzlgj #
wkh#vhfwruvi#vhtxhqgfh#ehorz=

SHEDP, M/ 1] #3/16/H#9//18/# #AI AT H:] BB IHS/#
48/#4;1

Ehdulg#plag #wkdwk#v#mxviwkvwdggdugglvwulexwirgd
Gxulgj#p| #whvwidzkdyh#rxqg #xwHvkdwprvw #i #vkEglvnv
iroorz #wkh#vwuxfwxuexwil#dovitirxqg #vrph #h{fhswirqvl#
Krz #dq #zh #dyrlg #huurudlyhqg #e| #wk#h{fhswirqvB #Hdv/|/#
zh #nxvithhg#vrdroorz svkigglfdwlrgv #surylghg #| #vkhglvng
Sdjh#46#ri#73



=\ A

=l
rl
Iwvhoi#dgg#glvuhjdug#wkh#deryh#glvwulexwirg$ Position Byte Meaning
_ 1 1 DOS File type (see table 6)
WkH#go| #huwdlgiqirupdwlirg #h #hqrz AvivkdwvkRsrigwhut Track and sector of the beginning of
wetvkuvgluhfwru| Ha#wk g lvn#viorfdwhgdgiwki-uvas# - 2-3 2

the file
4-19 16 File name (beware of PETSCII chars)

20-22 3 Unused except for relative files

Zhoo#wkdwgirupdwlirg #whosxvawkdwwki-uvigluhfwru|#v#  23-26 4  Always unused, set to ‘00’
orfdwhgig#wkivhfwrus34 #+wkivhfrqg #e|wh #i #wkiwudfé  27-28 2 Reserved by DOS for file operation
4;1#urp #vkhukqzdugv #hyhul#gluhfwrul#zlogfrqwdlq#g#w¥  29-30 2 File size stored as little endian
—uvb#e|whviivkisrigwhusviivk g h{wtgh 1V khuhirubgh #mxviv Wdeoh#8=#-oh#gluhfwrul#ghviulswirg
ghhg#nrdroorz #vkieuhdgfuxpev #lqg#zh #zrgiwAhwiorvwit 1
krshixoo|§4/r #bhwiiroorz #vkhpikqwltgh #rqiw#qgagavkrvy  HEX  DEC - Definzione
S#e|whviwktydoxhwi+kh{#332IV #ghf #332588, #iqglfdwlgj # $00 0 Scratched - does not appear
wkdvizh #uhdfkhg#rxwiwkHodwiidoorfdwhggluhfwru|#g#wki# $80 128  DEL - Deleted
glvn#+vhh#$ % / (1 $81 129 SEQ - Sequential

$82 130 PRG - Program

$83 131  USR - User

e|whwiri #wkwudfrtd;>#li#|rx #uhphpehu #zh #nhswiwkv
Igirupdwirg #lzd| #g#vkiuvesduwti Avkhtluwlfol#s 84 474831

Position Byte Meaning
Track and sector of the next directory: 00/FF

e 2 indicate we reached out the last allocated one. $84 132 REL - File Relative
2-31 30 First file in the directory $00 0 Scratched - does not appear
32-33 2 Unused $01 1 SEQ - Sequential (unclosed)
34-63 30 Second file in the directory $02 2 PRG - Program (unclosed)
64-65 5 U $03 3 USR - User (unclosed)
$04 4 REL - Relative (unclosed)

66-95 30 Third file in the directory
96-97 2 Unused
98-127 30 Fourth file in the directory
128-129 2 Unused
130-159 30 Fifth file in the directory
160-161 2 Unused
162-191 30 Sixth file in the directory
192-193 2 Unused
194-223 30 Seventh file in the directory

$A0 160 DEL - Deleted (replacement)

$A1 161 SEQ - Sequential (replacement)

$A2 162 PRG - Program (replacement)

$A3 163 USR - User (replacement)

$A4 164 REL - Relative (replacement) - uncommon
$CO 192 DEL - Deleted (locked)

$C1 193 SEQ - Sequential (locked)

$C2 194 PRG - Program (locked)

$C3 195 USR - User (locked)

crein | 2| e $C4 196 REL - Relative (locked)
226-255 30 Eighth file in the directory Wdeoh#9=#GRV#-oh#w|sh

Wdeoh#7=#Gluhfwru|#vwuxfwxuh

Qrz #vkdvzh #harz #krz #vrroorz Hvkhgluhfwrulhvizh #mxvly Zkdwsgrhv #OR2ke|whviEolwwibiggldg, #uhdogiphdgB#A.w
ghhg#vrthdgikigirupdwlirg #rqwdighg#kifk #logthsuhvhqe PhAav Avkdwig#ughurvrfdofxodwhivkti-oltith/#zh Hhhg#vet
wkHoHgdph/ AvkHioHirupdw/Avk ok lth #lag#vkHsrviwirg # VXP Avkiohiwprvwe|whisorzOe|whiru#vkiohvejgl-fdqw, #

zkhuh#wkHi-oigdwaiduhiwruhgg#wkhiglvnsdwohdvitwk - AVKRulkwprvw e whklikOelwh#u#vkprvw #vijgi=fdaw, #
ehjlqqlgj#ritwkh#-oh, 1 -1b89 L opvkivzd| HvkHA874 HERMHdQ #rdyhtsuhflrxy #e|whvi

wrvwrubitgirupdwlirg #grgiwdrujhw/#wvkhzhuh#ghvljghg #g#
Wkivigirupdwirg #vArqwdighg #g#63#|whvizlwkivkHiroorzlgj # Wkh#.3ividag#hyhul#e|lwh#frxquy, 1

vwuxfwxuh#+vhi$% 8(1
WkHiuhvxowldfirupxod #wkhuhirubdv=-oHtvith #@HorOe|wht. #

QrwKigj #ihdogfrpsoh{/ #h{fhswiru #vkHGR loh#v]shivkdw KIOEIWh#-#589

ghhgv#wr#eh#fraqyhuwhg#xvigj#qirupdwlrg#lig#widh® / ¢
+vhhehorz, #lqg#vkhtolyith#kifk #hhgvivieh#dofxodwhe Ohw#xv#kdyh#dg#h{dpsoh#zlwk#wkh#gdwd#dv# g#lljxuh#51#

nhhslgj#lg#plag#wkh#OR2K L#te|wh#phwkrg#+olwwoh#hggdhtfydoxhviduh#54#33/#wkharxvigj#wkh#deryh#irupxod=

Sdjh#47#ri#73 UHWURPDJD]LQH#HQJOLVK#HHDU#4#0#LVVXH#3




)% *- (

|E:\Usels\Ulenle\Desklop\EMULATDFEI\EomdeDre B44COBOLYabacus cobal 64 Load 27: 00 00 00 00 - 51504 -
Z8:- 00 00 00 00 - 91508
|TK | FS | Disk Space Distribution  [COBOL 64 n 12 23: 0C F& €3 03 - 31slz
30: 12 FF FF 03 - 35151&
00000000 00000000 00000 33 C1TEST + |s1: 11 FF FF 01 - 91520
00000000 00000000 00000 26 COBOL 64 32: 11 FF FF 01 - 91524
00000000 00000000 00000 68 COEDIT 23: 11 FF ¥F 01 - 91523
00000000 00000000 0OOOD 64 COSYN 34: 11 FF FF 01 - 31532
HOHOROHO HOHOOOHD HOHOM 35 COSYNP Ao Sl 910,

Leieid e B Ead Bt B Biad
Leed e B e Bt B B
RERRHAHE SRERREHE HRARN
Leeid Heid B el Bied ] B ]
RUERBHHHE SRERRGEE R
Liad Dnd B Ead Bt e i
HHERIHE SR SR
RERRHHHE SHEERIHE BRIHE

1
1
|
|
|
|
1 69 CORD
|

|

1

|

1

I
(Wit iied Bt ted B
|

|

1

|

|

|

|

|

|

|

1

|

|

|

|

& C1ADDING Dump delle Directory — 1201

00- 12 04 B2 11 00 43 31 54 45 53 54 RO RO A0 RO RO A0 AO AOQ A0 A0 00 00 00 00 OO0 00 00 00 00 21 QO
Sibehon L 01: 00 00 82 11 01 43 4F 42 4F 4C 20 36 34 RO A0 A0 A0 20 A0 20 A0 00 00 00 00 00 00 00 00 00 00 OO
4 CILIST-DATA1 02: 00 00 82 13 00 43 4F 45 44 49 54 A0 A0 A0 A0 A0 A0 A0 A0 A0 20 00 00 00 00 00 40 00 00 00 3C 00
2 C2LIST-DATA1 03: 00 00 B2 10 00 43 4F 53 59 4E A0 RO RO RO RO A0 R0 A0 AQ A0 20 00 00 00 00 00 00 00 00 OO0 40 0O
4 CABUILD-DATA1 04: 00 00 82 16 0Z 43 4F 53 53 45 50 AD A0 RO AD A0 A0 AO A0 A0 A0 00 00 00 00 00 00 00 00 00 23 00
3 CZBUILD-DATA1 05: 00 00 82 0D 00 43 4F 52 44 RO A0 A0 RO A0 A0 A0 A0 A0 A0 A0 A0 00 00 00 00 00 00 00 00 00 45 00
1 DATA1 06: 00 00 Bz 18 00 43 31 41 44 44 49 4E 47 RO RO RO A0 R0 A0 R0 A0 00 00 00 00 00 00 00 00 00 0& Q0
5 C2TEST 07: 00 00 82 18 03 43 32 41 44 44 49 4E 47 A0 R0 A0 A0 20 A0 A0 20 00 00 00 00 00 00 00 00 00 03 0O
BERRREHER SRERBHER HRHHR
BHERRIER SRERBHHE HRHHD
BRI SRR HRER
#H#00HOOR 00000000 DOO

BHHRIHEE HREHEEER BHE

R e S

1 C1PROVA

1 C2PROVA Dump delle Directory — 1204
6 C1ARCHIVIOD 00: 12 07 82 18 05 43 31 4C 49 53 54 2D 44 41 54 41 31 A0 A0 A0 A0 00 00 00 00 00 00 00 00 00 04 00
4 C2ARCHIVIOD 01: 00 00 82 18 07 43 32 4C 49 53 54 2D 44 41 54 41 31 R0 A0 A0 A0 00 00 00 00 00 00 00 00 00 0Z 0O

36 CARELATIVE 0Z: 00 00 B2 18 08 43 31 42 55 49 4C 44 ZD 44 41 54 41 31 A0 A0 A0 00 00 00 00 00 00 00 00 00 04 QO
& C2RELATIVE 03: 00 00 82 13 00 43 32 42 55 4% 4C 44 2D 44 41 54 41 31 R0 20 A0 00 00 00 00 00 00 00 00 00 03 0O

04: 00 00 81 1B 01 44 41 54 41 31 A0 A0 RO RO A0 A0 A0 A0 A0 A0 A0 00 00 00 00 00 90 00 00 00 01 0O

05: 00 00 82 15 02 43 32 54 45 53 54 A0 RO A0 A0 A0 A0 20 A0 A0 0 00 00 00 00 00 00 00 00 00 05 0O

06: 00 00 B2 19 04 43 31 50 52 4F 56 41 RO A0 RO RO A0 A0 A0 A0 A0 00 00 00 00 OO0 00 00 00 00 01 QO

07: 00 00 82 19 05 43 32 50 52 4F 56 41 RO RO A0 A0 A0 20 A0 20 A0 00 00 00 00 00 00 00 00 00 01 OO

BERRUBRE SHERRIHE BHE
WHERIHE R B
HERRUEER HRERRAHE B

3 RELDATA1

m

RHERBUBRE SRERBARE HR3E
WHERIERE SRR 30
HHEBUERE HREREHE 30
RHEBUERE SRS 30

Dump delle Directory — 1207
00: 00 FF 82 07 00 43 31 41 52 43 43 45 56 49 4F A0 A0 A0 20 20 A0 00 00 00 00 00 00 00 00 00 0§ 0O
01: 00 00 82 07 01 43 32 41 52 43 48 45 56 49 4F A0 A0 A0 20 20 A0 00 00 00 00 00 00 00 00 00 04 00
0Z: 00 00 82 07 03 &3 31 52 45 4C 41 54 49 56 45 A0 A0 A0 A0 A0 A0 00 00 00 00 00 00 00 00 00 22 00
03: 00 00 82 07 09 43 32 52 45 4C 41 54 49 56 45 A0 R0 20 A0 A0 A0 00 00 00 00 00 00 00 00 00 0§ 00
04: 00 00 84 1D 00 52 45 4C 44 41 54 41 31 A0 A0 A0 A0 A0 20 20 A0 1D 0B S5 00 00 00 00 00 00 03 00
05: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0£: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 @0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
07: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 40 00 00 00 40 00

Abaout Hide raw data <<< r b

WHERIHER S a0
H#ODRODDD ODHERHOD OO
00000000 DOODOODD OO

00000000 00DDODODD O
00000000 0DDODODD 0

51#Wkh#Y Ilvxdo#EdvIf#8#surjudp#frghg#wri#whvw#wkh#1G97#-oh#irupdw

lloh#vI}h#@#66#+54 #.#3#+33,#-#589# Gxulqgj #wkhzulwlgj#i #wvkiduwlfo#Anrrn#vkhrssruwxglw|#
wrifrgh #i#lpsoh#Y lvxdeEdvif 8813surjudp #xvilvriydolgdwih

LgivrwdiBb&kvhg#eorfnv#q #glvnig| Avki-oHgdphg #F4 AVHVWaIvkh#fruuhfwghvv#ri#wkh#lgirupdwlrg#surylghgl1#

Dwrx #pd| #kdyh#hdviofxaghuvwrrg/#wkhivudfmd; #i Hvkh

G97#lqg#Hrgvhtxhqwo| #i #vkHA874 Hlvnhwwirupdwvavki Wk rxuth #rgh #lqg#vkielgdulhvifdg #eh#grzqordg #Hurp=#

vwduwlgprigw#vitdthvy #wvkhtgirupdwlrg #rqwdlghg#g#vki# kwws=22zzz1luhwurpdjd}ighlghw2jhwuplsksBlg@g97#

FO7#HglvnvEZK| #wkiwvshil-f #wudfidqg#grwsHiru #h{dpsoh #

wkh#=uvw#rgh#ru#wkh#odvw#rghB# WKkhbrjlf #i #vkhsurjudp #vixiwh#hdv|1H wshqv 9 7# 01
lg#elqdul #prgh #dgg#uhdgwhyhu|#vigjoh#e|whie| #vwduwldf

Lehwehfdxvh #vkhivudfng; #vidrfdwhgh{dfwoldgavkhplggoh# iurp #wkh-uwae|whii #wvkhtvudfag; #wkc46<6ughe|whiri #

ri #wkHglvnadggwduwldiurp #vkhubwvkHGRMdg #xIfno| # wkhitoh#tewdlghgtpxowlso|lgj#vkRdprxgw #i #zhfwruvighvki#

dffhvv # hyhul|# rwkhu# wudfi rswipl}g) # wkht uhdg2zulwl -uv@duhd#98:/ #e| #589#dqg#dgglaj #4,1#Wkhdixvlg] #wkh#

shuirupdgfh #zlwk#mxwid#vkruwtpryhphqw #i #wkhkhdghu# Igirupdwlrg #surylghg #e| #wkhwdeohivkrzg #g#Hvkiaduwlfol#

Vpduw#ghflvirg#e|#wkh#ghvljghuv/#lgghhgl wkhsurjudp #hfrghv #vkhgdwetigg#lvsod|dvkhpag#liHvh{d
-hog&Krsh #rx #bIndwAwzruny #xiwh#hoetiqg#mivihdvrqdeol#

L#krsh ##kdyh#ehhgtdeoktwrisurylgh#hqrxjk #girupdwirg # idvwiexwti #rxuvh #wfdg #eh#psuryhg$#Pd|eh #rx #Hzdgw#

rq #kHG 9 7H#oMrupdw#qo#q #vkedvif Axqfwirqdolwii #i# wr#jlyh#wHd#wu|1#

uhdeé1874 #lvnEZ Iwkavkidblwwiakyrzohgjh/ hyhu|rgh #krxog#

eh#deowrfuhdwitwvirzg #xwlolviviuhdgiwki#edvif #Hgdwe \rx #fdq #dovrtgrzqordg #YIvxdatEdvif #813#uhohdvhge| #

iurp #IHG97H# oM gfdvh #i #xhvwlirqv/ #rx #dg #rqwdfwiph # Plfurvriw#lg#d<<4/#iurp#Zlgzruogsflfrp=##

ru#dq|rgh#hovh#lg#wkh#UP#whdp1# kwwsv=22zlgzruogsflfrp2surgxfw2plfurvriwOylvxdoOedv283#

UHWURPDJD]LQH#HQJOLVKHHDU#4#0#LVVXH#3 Sdjh#48#ri#73
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. ( (% $* (, -
&

49+7:/+< </9. [/*+54 &<+/09?+7

%; $8," $ 21%$&$ (4&$021

Kl/#Jlghrg #dgg#wkdart|rx #vr #pxfk #iru #dffhswlgj #p| #
lqylwdwlrdiru #g#gwhuylhzB ovkHthdghuwlgg#vkthglwruldg
vwdétri #UhwurPdjd}igh #dubé yhu|#h{flwhg#wr# kdyh# wk#
rssruwxqlw|# wret dvrd# [rx #vrph # txhvwlirqv # derxw# |rxu #
h{shulhgfh #g#hvljglaj #qh #i #vkhprvw #ligrwivkEprvw, #
idprxv # fduwulgjh2h{sdqvlrq # iru # wkht FO7=# wkh# 4874 #
XowlpdwhGxulgj#534:/ #dffruglgj #werxu #zhe #vlwhiwkbt
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iFlylol}dwirg# Iv# d# jdph# wkdw# wkh#rdo/# li# zh# h{foxgh# ylfwrul# e|#
zrug#&JUHDW i#frxog#rqo|#dgdswH#wr#litoxglyhuvdo#  frgtxhvw%1# Lw# Iv# d#
Iw# zhuh# zulwwhag# Ig# 4330phwhuOKljkglsorpdwlif# vipxodwlrg/# exw# Iw# Iv#
fxelwdo# ohwwhuv# rg# d# -dvklgj# ghrg#gwhuwzighg# zlwk# wkh# plolwdul#
rg# wkh# wrs# ri# d# 830vwruh|#dvshfw#dv#wkh#hghplhv#uhdfw#wr#wkh#
vn|vfudshul%# ZIwk#wkhvh# zrugv/#wkhduhvhqfh# ri# rxu# wurrsv# rg# wkhlu#
hglwruldo# vwd«# ri# N# Pdjd}igh# Lwdopilol# Lw# Iv# dovr# d# udfth# iru#
ehjlgv# wr# wdon# derxw# Vig# Phlhu*wi#hfkgrorjlfdo# dgydgfhphqw# dgg#
Flylol}dwlrg# lg# Ivwxh# 67# ri# vilhqwl=f# surjuhvv/# exw# wkh|#
Ghfhpehu# 4<<41# Dqg# uhdglgj# ghshqg#khdylo|#rg#krz#zh#pdqdjh#
wkhvh# zrugv# eulgjv# edfn# wr# pl|# flwlihv/# dv# wkh|# surylgh# *eudlqv*# w
plgg# wkh# Ipsuhvvirg# L# kdg# zkhg# L# rxu# vikrrov# dgg# xqlyhuviwlhv1# Lw#
vwduwhg# sod|lgj#wkIv#frughuvwrgh#rithyhg# d# pdgdjhphgw# jdph/# vigfh#
ylghr#jdphv=#lpphqgviw|1 wkh# uhvrxufhv# ri# flwlhv# pxvw# eh
4<<4# zdv# fhuwdlqol|# grw# d# juhhg|# pdadjhg# zlwk# fduh# wr# dyrig#
|hdu# ri# pdvwhuslhfhv/# dowkrxjk# wr# sureohpv# ri# idplgh# ru# surgxfwlirg#
eh# krghvw# lg# d# furzghg# —hog# vxfk# vwdjqdwlrgl
dv# wkh# ylghr# jdphv# pdunhw/# Lw# jrhv# zlwkrxw# vd|lgj# wkdw# wk
suredeo|# gr# |hdu# diwhu# 4<:;# zdvl# ghwdlo# zlwk# zkiIfk# wkh# lqglylgxdc
Ohpplgjv/#Vwuhhw#lljkwhu#LL/#Vrqlf/# dvshfwv# duh# dgguhvvhg# Iv# ohvv# wk
Prgnh|# Lvodqg# 5/# Dgrwkhu# Zruog/# zkdw# ghglfdwhg# vipxodwlrqv# # kdyh
doo# wkhvh# wiwohv# kdyh# pdunhg#mdi#zloo#kdyh,/#vxtk#dv#VIp#FIw|/#ex
fkdqjh# ri# sdfh# [g# wkhlu# uhvshfwlyh# wkh# dprxqw# ri# idfwruv# wr# wdnh# lqy
jhquhv/#erwk#rg#wkh#whfkglfdo#iurqw#ffrxqw# Iv# uhdool|# kljk# dqg# ghvslwh:
dgg#sod|delolw|1 wkiv/# wkh# jdph# uhpdigv# h{wuhphols
hqjdjlqj#dqg#ixgl# Wkiv# Iv#thuwdlgol#
zkdw# pdnhv# Flylol}dwlirg# qrw# rqo|# d#
ydvw# jdph/# exw# d# &juhdwi# jdph/#
zkhuh#wkh#dssduhgqw# odfn#ri# dfwlrqv#
ri# wkh# Iqlwldo# vhwwohuv# wxuqv# lgwr# d#
xglyhuvh# ri#  srvvlelolwlhv/# vwloo#
uhpdiqlgj# zlwklg# wkh# olplwv# ri# wkh#
jdph# dgg# dyrlglgj# wr# wxug# lqwr# d#
eudlg#sx}iohl
PlfurSurvh/# lg# Vhswhpehu# 4<<4/# Zh# zloo# -qg# rxuvhoyhv# vwduwlqj# wkh#
hphujhg# zlwk#wkh# odvw# h«ruw#ri# Vigéph# zlwk# d# fdudydg# ri# vhwwohuv/#
Phlhul# Wkh# Fdgdgldg# surjudpphu# diwhu# zlwghvvigj# wkh# %frvplf9%#
kdg#ghyhorshg#klv#surmhfw#wrihwkhu#uhvhqwdwlrg# dqg# fkrrvigj# wkh#
zlwk#Euxfh#Vkhooh|/#wkhg#lglwldwru#riglolldwirg#  wkdw# zh# zdqw# wr#
wkh#Djh#ri#Hpsluhv#vdjd1#Phlhu#kdg#lpshuvrqdwh/# wkh# ohyho# ri# gl®fxow|#
douhdgl|# uhohdvhg# 55# wiwohv# dw# edd¥ wkh# jhrjudsk|# ri# wkh# zruogl#
wiph/#dgg#kdg#pdgh#klpvhoi#ngrzg# Wkh#jdph#grhv#qrw# |hw#lgfoxgh#wkh#
hvshfldoo|# wr# 104<# Vwhdowk# lljkwhutqfhsw# ri# &irj# ri## zdui/# olplwlqgj#
dgg#Udlourdg#Wi|frrql lwvhoi# wr# frpsohwhol# eodfnhqglgj# wkh#
Wkhuh# Iv# gr# grxew# wkdw# Flylol}dwlrgdtuwv# ritt wkh# pds#wkdw# zh# kdyh# qrw#
Iv# d# wxuqlgj# srlgw# lg# wkh# zruog# rigflviwhgl# Dw# wkh# ehjlqqlgj# ri# wkh#
ylghr#jdphv/# rg# pdq|#iurgwv/#dqg#  jdph/# wkhuhiruh/# zh# kdyh# ylvlelolw|#
lg# idfw# rgh# ri#  lwv# pdig# rqol#rg#wkh#;#wlohv#vxuurxqglgj#wkh#
fkdudfwhulvwlfv# Iv# suhflvho|# wkiv#vhwwohuvl# Li# zh# duh# oxfn|# hqgrxjk/#
idfhwhg# gqdwxuhl# Flylol}dwlirg# Iv# dékh# jdph# zloo# dvvljg# rxu# wuleh# d#
zdujdph/# exw# Iw# odfnv# d# vshfl-f# iuhh# whfkgrorjlfdo# dgydqfh# +h1j1#



doskdehw# ru# thudplf,# dqg2ru# dg# zklfk# wkhuhiruh# surgxfhv# pruh#
dgglwlrqdo# xqglw/# zklfk# lg# wkh# hduo|#kdg# wkh# dyhudjh/# hvshfldoo|# li#
vwdjhv# ri# h{sorudwlIrg# dgg# ghihqvh# surshuol# wuhdwhg# e[# rxu# wuxvwhg#
fdg#gh-qlwho|#pdnh#d#gl«huhqfhl vhwwohuv1# H{sorudwlrg/# krzhyhu# Iv#
Wkh# jdph# wkhag# frqwlgxhv# lg# wxuqviblgnhg/# dv# Iv# wkh# plolwdu|# srzhu/# wr#
zkhg# zh# fdg# pryh# doo# wkh# iuhh#vflhgwl=f#surjuhvvl#Lw#lv#qrw#hqrxjk#
xqlwv/# exw# wkhuh# Iv# qr# uxvk# lgg# Igyhqw# wkh# wuluhph# vklsv# wr# eh#
Flylol}dwirql# Dw# wkh# hqg# ri#t wkh# vklilegh# wr# vdlo# wkh# rfhdqg/# vr# wkdw#
zh# kdyh# doo# wkh# wiph# wr# ylviw# wilkith#xqlwv# pxvw#hgg#wkh#vkliw#gh{w#
flwlhv# wkdw# zh# lqwhqg# wr# irxqg# dqoedr# wkh# frdvw# ru# wkh|# zloo# eh# orvw# dwi#
wr# pralwru# wkhlu# surjuhvv/# wr# sodg#hd1# Lw# zloo# eh# ghfhvvdul#
surgxfwlrg/# wr# vwuhgjwkhg# wkhlu#glviryhu# qdyljdwlrg# lg# rughu# wr#
ghihgfhv1#Dqg#zh#zloo#ghhg##wr#wdnigwxuh#lgwriwkh# plgvwi# ri#wkh# zdy
wkiv# wiph/# dv# vrrg# dv# zh# ehjlg# uhjlrqv# wkdw# vhsdudwh# xv# iurp
frgwdfwlgj#  wkh#  ghljkerxulqgj# odqggv# zkhuh# rxu# qdwlirg# fdg# wkulyh
flylol}dwlrqv/# vrphwiphv# hdjhu# iru#  Ru# dw# ohdvw# wkliv# Iv# rxu# krsh# zl
iulhggol# uhodwlrgv/# vrphwliphv# rqol# zh# ordg# vhwwohuv# dqg# d# frxsoh#
hdjhu# wr# vhh# rxu# hpsluh# fuxvkhg# plolwdul# xglwv# rgwr# rxu# zdogxv
ehghdwk#wkhlu#sulplwlyh#ihhw1 vkhoo/# vigfh# dw# —uvw# zh# grg*w# nc
Uhodwlrqv# zlwk# rwkhu# hpsluhv# zloozkdw*v# eh|rqg# wkh# zdwhu/# dqg# ZF
eh# d# frqvwdqw# idfwru# lg# wkh# jdph#grg*w# hyhg# nqrz# ZKHUH# wklv
dgg# d# frqvighudeoh# wkrug# rg# |rxu# skdqwrp# ghvwlgdwlrg# Iv1# Zh# grgiw
vigh# dw# fhuwdlg# fuxfldo# prphgwvl#hyhg# nqrz# derxw# Iwv#  yhul?
Wkhuh# Iv# dozd|v# d# iruhljg# flw|# h{lvwhqfhl# WKkiv# zrxog# kdsshq/# ri#
douhdgl# exlow# lg# wkh# duhd# zkhuh# Zinkuvh/#xqohwv# zh#sod|#rq#d#nqgrzq#
zrxog# olnh# wr# irxqg# rxu# ghz# pds/# exw# dovr# wkhuh/# dv# rxu# Iglw
fdslwdo/# wkhuh# Iv# dozd|v# dg# hghp|#srviwlrg#dqg#wkdw#ri# rxu#rssrghqwvi
xqlw# g# d#vwuls# ri# odqg# wkdw# ohd gWwiadiqgrp/#zh#frxog#kdsslo|#odqg#lg#
xgh{soruhg#uhjlrqv/#suhyhqwlgj#rxu# Dphulfd# rqo|# wr# ~qg# rxw# wkdw# w
xqlwv# iurp# idlolgj# wr# ghfoduh# zdu#jorulrxv# Uxwvldg# hpsluh#  kdv#
wkhuh#lv#dozd|v#dg#rssrvigj#qdwlrg# douhdgl# ghfrudwhg# wkh# frqwlghqgv
wkdw# glvfryhuv# wkh# dwrplf# erpe# zlwk# flwlhv# qdphg# yhul# gl«huhqwol|
ehiruh# xv# ru# wkdw# vwduwv# wr# exlaggttwkrvh#wkdw#wkh#Slojulp#Idwkht
vsdfhvklsv# zkhg# zh# kdyh# mxvw# kdyh#wdnhg#iurp#wkhlu#prwkhuodqggl
glvfryhuhg# wkh# jxgsrzghul# \rx#  Whfkgrorjifdo# dgydgfhphqw#  Iv#
grg*w# uhvw# rg# odxuhov#lg# Flylol}dwlrgdéhuhiruh# dg# Ipsruwdqw# hohphqw#
dog#li#|rx#gri# | rx#ehwwhu#jhw#uhdg|#wkh# exloglgj# wkdw# zh# zloo# kdyh#
wr# vphoo# wkh# vwhqfk# ri# ghdwkilivh#e|#dffhswigj#wkh#fkdoohgjh#ri#
ehfdxvh# vrphrgh# zkr# zdqwv# wr#  Flylol}dwlrql# Wkh# wuhh# ri# vflhqwl-
vhw# rxu# joru|# ehg# rg# -uh# Iv# dozd|vigIviryhu|#Iv#gh-qlwho|#ghqvh#dqg/#id
wkhuhl dw# wkh# ehjlqqlaj# ri# wkh# jdph# wkh:
Xgohvv/# e|# pdvwhulgj# wkh# plolwdul/#krifhv# pd|# vhhp# vpdoo/# rgfh#
hfrgrplf/# vilhqwl=f/# srolwlfdo# dqg#  djdlg# Iw# zloo#wdnh# olwwoh#wlph#w
vrfldo# idfwruv# ri# wkh# jdph# zlwk# wi|slfdo# glohppdv# ehwzhhg# wkhi
Igfuhgleoh#vnloo/# zh#frph#wr#exlog# dghyhorsphgw# ri# vrphwklgj# wkdw#
wuxo|# srzhuixo# hpsluh/# exw# [rx# zloo#doorzv#xvi#wr#lpsuryh#wkh#fraglwlrqv#
txIfno|#uhdolth#krz#pxfk#gl®fxow#lw#  ri# wkh# srsxodwlrg/# vxfk# dv# d# ghz#
Iv#wr#pdqdjh#doo#wkhvh#wklgjv#dwH#wkbg#  ri#  jryhugphqw#  ru#  d#
vdph#wlph1l#Hyhg#wkh#prvw#srzhuixossurgxfwlyh# surfhvv/# dqg# wkh# ghz#
hpsluh/# zkhg# dwwdfnhg# zlvho|/#fdg# plolwdu|#whfkqgrorj|#wkdw# zloo#-qdoo|#
ehjlg#wr#olps1#Wkh#orvv#rigd#flw|#irugxw# doo# hghplhv#xqghu# rxu#ihhwl# Rg#
h{dpsoh/#phdqv#wkh#orvv#ri#plolwdu|#wkh# rwkhu#kdqg/# kdylgj# survshurxv#
surgxfwlrg/# zhdowk# dqg# vilhqwi-f# exw#xgsurwhfwhg#flwlihv#lv#dv#xvhohvv#
frgwulexwlrg/#  exw# dovr#  wkh#dv# grplgdwlgj# wkh# zruog# dqg#
glvuxswirg# ri# wkh# olghv# ri# kdylgj#wkh#srsxodwlirg#dw#wkh#hqg#ri#
frppxqlfdwlrg# ri# rxu# hpsluh/# ru# Iwv#urshl

shukdsv# wkh# orgjhgOiru# dffhvv# wr# Sodqglgj#lg#wlph#zkhuh#|rx#zdgw#wr#
wkh#rfhdqgl jhw#wr#lv#wkhuhiruh#hvvhqwldo/#vr# | rx#
H{sorudwlrg# Iv# dg# Ipsruwdqw# wkhph#zloo# ghhg# wr# frquxow# riwhg# wkh#
lg# Flylol}dwlirg/# dv# ~qglagj# wkh# uljkw#ghvfulswlrqv# ritt vilhgwl-f#
sodfh# wr# irxqg# d# flw|# fdg# pdnh# d# glvfryhulhv#  dgg#  xglwvl# Dqg#
elj# gl«huhgfh/# hvshfldoo|# li# |rx#  vshdnlgj#ri#ghvfulswirgv/# [rx#fdg*wi#
pdqgdjh# wr# h{sorlw# vshfldo# odqg/# khos# exw# phgwlrg# wkh# kxjh# rqolgh#



pdgxdol#  Wkh#  grixphgwdwlrg# sodqv/#xvxdoo|#wkurzlgj#dzd|#vkliwv#
dydlodeoh# wr# wkh# sod|hu# Iv# qrw# rqeghgw# rg# wkhlu# surgxfwirg1# Plolwdu
zhoo#grgh/#exw#fryhuv#hyhul#sduw#risglwv# duh# dovr# yhul# glyhuvh# dg
wkh# jdph/# dgg# Iw# dovr# surylghv#ehgh-w# iurp# vilhqwl-f# glvfryhulhvl#
ghwdlov# ri# hyhul# xqglw/# flw|#Glviryhulgj# lurg# zrunlgj# doorzv# xv#

Igiudvwuxfwxuh# ru# vilhqwl-f# wr#vwduw#exloglgj#eulgjhv#exw#dovr
givfryhu|# wkdw# fdg# eh# dffhvwhgl# surgxfh# wkh# guhdghg# Ohjlrqv/# dgg#

Wrgd|# zlwk# ZInlshgld# dqg# Jrrjoh#

surshuol# h{sorlwlgj# wkh# odwhv

zh# duh# doo# xvhg# wr# ehlqj# deoh# vgt#fryhul# ri# rxu# vilhqwivwv# fdg# eh#

dffhvv#nqrzohgjh#wkdw# h{fhhgv#e|#
pdq|#rughuv#ri#pdjglwxgh#zkdw#zh#
Ipdjlghg# 63# |hduv# djr/# exw# lg#
4<<4# IFlylorshgldé#  zdv#  d#

wkh#nh|#wr#wkh#-qdo#ylfwru|1#

Flylol}dwlrg# dovr# doorzv# iru# txlwh
sdudgr{lfdo# viwxdwlrqv/# zkhg# rqh#
hpsluh#-qgv#lwvhoi#wr#eh#uhpdunde:

praxphqwdo# zrun/# zkIfk# dgydqfhg# li# frpsduhg# wr# dgrwkhul#
frqwulexwhg# vljgl-fdgwol# wr# wkdw#Nkiv#uduho|#uhdfkhv#h{wuhph#ohyh
Ipsuhvvirg# ri# Ipphqviw|# wkdw# |rx#  dv# zhdn# dqg# xgghughyhorshg#
ihho#sod|lgj#Flylol}dwlirgl hpsluhv# duh# txIfno|# hdwhag# e|# wkh
prvw# srzhuixo# ghljkeruv/# exw#
vrphwlphv# |rx# fdg# vhh# zrrghg#
fdwdsxowv#idflgj#wdgnv# dgg# zkhg# Iv
kdsshqv#wkh#frpedw#v|vwhp#fuhdnv#
d# olwwoh1# Xqlwv# lg# idfw# kdyh# dy
ghihqvh#dqg#pryhphgw#sdudphwhuv#
wkdw# duh#frpsdudeoh#wr# rwkhu# xqlvw v+
ri#wkh#vdph#shulrg#exw#qrw#wrixqglwv#
ri# gl<huhgw# klvwrulfdo# shulrgvl# D#
fdwdsxow# kdv# dg# dwwdfn# ydoxh# ri# 9/#
zkloh# dg# duwloohu|# kdv# d# ghihqvh# ri#
51# WKkIv# edvlfdoo|# phdqv# wkdw# |rx#
fdg# jhw# ulg# ri# d# urerwlf# yhklfoh#
duphg# zlwk# jurxqgOwrQjurxqg#
plvvlohv# e|[#wkurzlgj# vwrghv# zlwk# d#
zrrghg# dupl# Ru# d# jurxs# ri#
phglhydo# nglikwv# frxog# krog# d#
prghug# flw|# xqghu# vihjh$# Dq|zd|/#
dv# douhdgl# phqwlrghg/# wkhvh#
hohphgwv# duh# pdujlqgdo# dqg# gr# qr
d«hfw# wkh# jdplgj# h{shulhgfhl# Lw#
zloo# eh# gl®fxow# iru# |rxu# vhwwohuvi
idfh# d# Jhupdg# erpehuO-jkwhu#
diufudiw/## ## dv# ### luhghulfn# ## #
Juhdw# kdv# douhdg|# frqtxhuhg# |rx#
dv# vrrg# dv# kh# glviryhuv# wkh#
Vr# |rx# zloo# glvfryhu# wkh# pdql# jxqsrzghul# Iru# 8# |hduv/# xqwlo#
exloglgjv#wkdw# fdg# eh# udlvhg#lg# rxuIfurSurvh# sxeolvkhg# wkh# ehdxwlixo/i 4
flwlhv/#  hdfk#  zlwk#  vshfl-f# vhtxho/# Flylol}dwlrg# sxw#wkh# vfhswu
dgydgwdjhv# iru# surgxfwlylw|# ru# ri# wrwdo# frppdqg# lg# rxu# kdqgv/#
vrfldo# ghhgvl# Dprgj# wkhvh# zh# pdgh#xv#guhdp#ri#fuhdwlgj#hpsliuhv#
pxvw# phqwlrg# wkh# 54# zrqghuv# ri# %zkhuh# wkh# vxag# ghyhu# vhwv%o# (
wkh# zruog/# zkltk/# rgfth# exlow# |lg# d#uhdfklqj# wkh# vwduv# zlwk# rxu
flw|/# eulgj# d# joredo# dgydqwdjh# wr# vsdfhvkisv/#uhdg|#wr#sodqw# rxu#-dj#
rxu# hgwluh# hpsluhl# Wkhvh# udgjh#g# d# ghz# sodghwl# Wkdgn# |rx# VI
iurp# wkh# Jdughqv# ri# Edelorg/# dqg#Euxth/#|rx#kdyh#jlyhg#xv#|hduv#
zkltk#pdnh#kdss|#flwithqv#lg#hyhul#  ri#devroxwh#ixg/#gholfdwh#vrfldo#dqgg
flw|/# wr# wkh# Dsroor# Surjudp# wkdwglolwdul|# ghflvirqv/# devroxwh# dqg#
doorzv#vsdfh#wudyho#dqg#uhyhdov#wkh#fhswleoh#%lpphgviw|%$
hgwluh# pds1# Lw# Iv# yhul# ghsuhwvigj#
zkhqg/# wzr# wxuqv# diwhu# wkh# hqg# réf#"5?>1B 4 ?
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