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AMS: Ai('a M('nsa,g(, _{]'vi{,{, :f(}r SI, C,.

M. ('ra.ii(,, It. Ma{'k(,i;;4i{,,I). Millsona,M. Zelazny

5'tc,_ford Lm,'cJr A,',', h'rat<,r C','_t{',', ,{;taniord ISnivcrsit_, ,_'lfin/'ord (,'A 94{5>().7

Abstract would be emQer t,o genera't0e, project, s I}oill_ {t{'vel<_l}{,{t at

oi,her sil,es wouht gel; easier access io i,tie al)liropriai, c hard-
i ,(qThe Area Message Service (AMS) is a I _.,P/lP based hie.s- ware. and software, using widely lise(l l)roi.o{;{}ls would al-

saging servic{, current, ly iii use al, ,{SI,A{I. A lillllil}0r of low ofF-site develol)ers l,o connect, t,o i,lie conl.rol svsi,elli r{'-
l}rojecl, s under dcv{:lopliieiil, Iter{! at SLAC r{,{tuire a.ii ai}- tool, ely for l,est,ing purl)oSes and {10w;Iol){,rs woul(t I)e iii}lc
I)licai, ioli level inl.{,rfa.c.e i,o the 4.3ITSI) I.iNIX sock{q, lev{,l to tesi, their sofi,waro off-sii, e iii i, he saIIl{' nel+work environ.-

coniinuilical, i(ins fulicl.iolis USilig; '1'(I1}/11 } over et,liernet, nienl, _ the producl, ion en'¢ironn-ielit.

AMS t}rovides COlill{_(21,iOliiiia.ila.gelil(_ill,, solicit{'d iii{_ss_:[go :1. 'l'lio net.work services liillSl, bo able i,o t},' ilil,egra.i.c.{I
l.ransFer, un<;oli{'ii,{,d iliessa.gje t,ransfer, and a.<syiicliroliOUS ilii,o the exisl.ing SIX_', liC,l,work sofl, ware.

notillea.l,ion of pen(ling ill{'ssa_{'s. AIX/1S is wrii, l.eli {'{JIll- z]. The services sha.ll nol, in]pose a. l)arl,icula.r paradi_lii

t;lei,ely iii AN,ql '(I' aiid is currenl,iy porl, M>le over l,hi'ee for {,xamp]{_, servor-eliel_t, inaster-siav{_. At>l_licai,ions slia.II

iiar{lware/{}l}{'rai, in I 8yst,elil/il{'twork liialiagcr I}lalforiiis, 8elecl. whi{:h ever i)ara{ligni w_s al}proprial,{, f{}r l,hOlli.

VAX/VMSI/MI_Iti_I,_I. 'e, l'{_'./MS-i)OS:_/l'at.llw{,rks _, VMI'7 5. The services sha.ll provi{h, a flexil}l{, na.niilig scll{,liie
{iSl_/l),q(),q/liNA r,, 'l'lie I>a.sicarcliil,>< lure is a (:lit:lit-server which was suit, al)le ill a real-time ('llvirolllll('lli..

c($_'lioli wll{,r{, oil.her end of l.h_' iiil.{,rfa{.'{, iIlay I}{, {.ht' 6. AMS sha.ll ilOl, issue error lllOSsagl's, lnslea{I ii, sliall
s{,rv{'r. 'l'llis alh>ws for connecl.ions all{I cl_l.a flow to lie siml)ly re|,urll si,a.l.llS |.o the caller.
iniiiai.{,{l fr(;!l_ eil,ller {'u{l of i.li<, ili{.{!I'['ac{,. [liClUdC<l iii {.lie

I}aper ;11"{;,{t{'i.aii_ ('{lli{'ePliiilg l,he eoliilc.ciioli llia.Ila.g{,lli{,lll.,

l.]le llan{llilig {if i.li{' iiiuil.i-l/la.i, fc)rlil co{lt,, illl{t l,]i{, ii{ii)lt,- 2, Overview
liielll.al.iOll ]}r¢_ ess.

11,was decided l,liai, Ei,hernei, and 'l'(,Zl)/ll ) would lir{,vid< •

l,lie underlying I>]lysical, liei, work and i,raiisporl, layers mid

1. Introduction i lia.t the pa.ckag{' would rely spc{'ifically oll 'l'('.i ) a.s rh{,

l,ranst)orl, layer. Thus A MS consists of a la.pw h{,i.w{,e,i the

'l'he l,riiicilm.1 reasoli for {h'v{'lol}ing t.tl{" AMS was 1.{}pro- al}lilicai, ion prograln a.ii{] "1'(31}/II }' ('a.lls lna.{l{' I}y iii{, ali-,<

vid{, n{q.work s{,rvi('{,s l.o hardware ;lii{I sol'l.wa.r{, wlii(,li was plical.ion l.o St?lid _-i.Ild receive dal.a {.o ol.ll{'l" l.asks ;i.r{"l.l'aIlS-

ilo}l, alroa{ly Slll}l}Orl.e{I I}y l.]ie Sl.ailford I,ili{,ar {1{}lli{h,r lai,cd into l.lie al}l)roliria.l,{, '1'(.II } calls i<)st>l. ii I} coliile('i.i{}ns
(SIX') coni.rol sysb'ili. 'I'll,' illil.inl tlciiia.ll{l for AM,q ca.ill{' an{! st;lid or rcc{,iv{, {lal,a.. Th{, al)lili('a.l, ioll is ol}livi{,us lo

fr{}lil a Sl}eCiti{" l>rOj,,cl.,tile M;iciiille 1}l'olecl,i(}li S)'sl.elli l,lie ¢{}illieC[,ion iiialiag{,lilenl, I){,ing ull{l{,rl.ak(,li uli its t){.-
(MI'S) anti was ,,-;{){::}lifollow{,{I I}y l)roj{'ci.s I>{'ilig {hwelol){,(l half.

otlLlin,' allcI off-site I)y vari{}us collat)oral.ors. Iii al.i.ellli)l, illg AMS lirovides l.wo types of l.ra.ilsf(,rs, Syll('ilrOiliZ{,{I all{]

1.o sat.is 8, the lw{,(l I.o access l,he ,{g'I,(' {'onl.rol sysl.eii] anti IlnsyllcllrolliZ{;'{]. A syn{-lir(}liize{l Ill{,ss_g{, eXlt{,{'l.s a r{.l}ly

dal.al}a.s{, I}y {tiv,:,rs{, project.s, {,lie f()l]owilig rt>{lllir{:lll{_lll,s whicli is hound Sl}{,cilica.lly l.o {.ha.l. iiiessag?,. Ali iliiSyli-

w<'re speciti{'d, c]lronize{I r{,qucs{, is like a. tel{al>le da.l, agralii. N{} r{'l)ly or

1. 'l'he i]lessage service shall I){, al)lt, i.{, I}{, iilil}l{,llienl,c{I ackllowh,dgenlenl, is eXl)C{'Ic{I a,t lhc al)l)lic;li.i{}ii IPv{,I al-

{)ii a variety of hardware" ali{t s(}ft,war{' l}laiforliis aii{l slloul{t l,hougli l,he TC, I > l}rol,,}co] i)rovi{h.s r{,lial>l,, {I,'liv,,ry.

he easy 1,o porl. I,o li0W contigurai, i_:>iis Wlleli li{'e{l_'d. 'l:li_' AM,q_' l)rovi{les a.Syllchroll()llS iioi, ifica.l.i{}ii {>f arrival _>t"ii

I)lal, Forlns i.o I){' sl{plt{irl,etl iiiil, ial]y wt,r<, VAX/\/MS, Mo- iliesss._{, or ii. reply i,o ;i, lilCSS_{,, Ai, pr{'s{,,iil, il. is {}lily iili-
l.oro]a 080X{}/i,SOS , Ii{I/MS-lieS. I)l{'lll{211|.cd Oil i.lw VAX I)l;d+forlii. til.Iter i lll}]{,lll{,llt.;ll.i{}llS

"2. 'l'he lli{_ssagj{.' scrvic{;, shall r{'ly {,li r{wl.{lily availal}h'
call I)rovid{ , tliis if" tli_' opera.l.ilig .qysl.cili all<_ws aii{I ii. is

liar{lware, sofl.war{, aiid i>r{_t{)col SUl}l)orl.. Tllis was s{,{,ll
r{,quire<l hy i,li_, al_i>licai.i(:}ns.

1.() liave l.li<' f(}llowing a.{Ivaiil.a.g{_s: ii,,w iiiillleili_,lil,:i,l,i{tiis
A MS i_rovid_,s i,,{,r i.{} i){,{,r s{,rvict,s. 'l'lial. is, ally l}r{w_,ss

• \'\.q,rl_S_l}l,{,ried I,y the l),_i};_ri.lneni ,>f I'],w]'lcy. ,'<,nlra,'l I)E- {';lli illii.ial,," or r{'('eiv_ _t {lal;i |.ralisf{'r al. ;i.llV 1iill_'. If a fir{, --
A{',{}:/-7{;El,'{}{}SIr, ('{'ss al,l,{'illl}l,s I.{}st'ii{] {lal,;I 1,{}a ]}P{}{"{'SsI{} wlli{'li ;l ('{_IIII{'C-

IVAX ;uld VNI.<'4at,' lr_,h,marks{}rl)igii;d l';<luil}_w_l (',,rl>,,r;_i.i{,n l.i{}li lias li{ii, y{,l I}{'{'ll {'sl al)listl{,{I AiMS l.raiiSl)arl,iillv s{.is
21X1illiin_qis ;i li'mit'Iii;irk ,,f "1'(;%",Iii{"
;MS-I){)5 is ;t ir;l{I,'iii&rk ,,f Mi{'r<,S,,fl { ',,rl,. ii l} l l_' {'<*lili,'{'l.i{)li. If ;i c{liili{>{'li_}li crasli,,s, A _IS ;tl,l{'l,il}t,s

4I:'ailiw, wks is a lr:l,l,.nl:lrk ,,f l)igiial I'_,<lUil,lUeili {',,l'l>,,i';lli{,ll it) l'_'-{'sl.al}]iS[i l.li{' ('{}III1{'('( i{_ii WIlt'II l.li{' lit'Xi Ill{'SS;i.t_{' iS

"l,.q{ )S ;uld DNA are l l';_,l,'l,_;_l'k._of I.ql s_'ili.. 'l'lillS, A _\1S l/i'<,vi{I,'s ilia' ;i]}l){';li'aliC_' <}t' c{ ,iili{'{'li< _li-

.,. ,_. , _.. i',_ P_PqPnb'd at the Particle Accelerator Con(erence (PAC 93), Wa_l_in_ton, DC, Malt 17-20, /993
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l,.-,s tl,.l.w,>rk _,.rva,-,..: I,v lti,till,.'i lt_,. c,,l_ll,'Cti_,li t_l;tlli_!_'.,tll,_tlt t,,<';tllS,', l,>r _':..ailll,I,'. It!,' r,.,,,lw.r> t4,_>t i:_.<lc,w ,,r rb+_ ftll_,.-

fr,,Itl Iii,. :tl,l+ti+"_ti<,ii. tr, ill r<+<+l+i+'sl,.+li:ik,.:< :_I+,li_ till;+ +`+t ,,'+ill I,,. ,lj.,<+<:ir<!,+,.l.'I'}1;++'<.

+.\ il:il_l,+t r:_ti_l:tli,,it _,.t',,'i,, , i_ I+t,+,',+i,t,',t:<<:,tti;++ I,,,';tl li+Jill<+ ;+iii al>l_+li,'iit i,+,ll ,+:iii I,,' .++<Lit','11++_I+'J_',,i+,'lli+<>lJi>,',l;'<'t'lY r,.:tllv

t:ll_l, +, I+l:lit_l,++l+<rl<,' i._ ll+_l ii,,c,+,_._;lrv. lllJ:-+ ..<,,r\'ir_+ ,'al_ t>++ "l,_'i,,tl,_s i,+ ttJ,. Ill, S+:l._,' l:t_t _,,'tl;. II :li>,+ ,!_sllr,'_< ttlal

i,l',)\'iti+',l ll'+itll IIlt'f ++ Ill;Ill ('li<' 5++tlP(',', t.() +tv+)itl h;-tVill o_ ;_t tj|( +' l'i+iJl\, c<)lll,..<; l'l',,Ill lilt. itlMali11.'ltl+,tt... (,+' til,. t._i++_k xvhl('iI

.'<ill,.+t'l+'+....ii)t ,,I+ ]'aillii,'. ;ui<l it ;lll,+'.,'+'sf,,r <:lvll;ttllic ;,tl(lr,'ss r,.,'t'iv,',l til" Itl"'SS:1ff' +, l:Ii+\'il,llr,,tti;',d lil+,,],' l+rc,vi<l<'+ ;t

m..:<ij.,+:tl+t+.llt:-.,, iii:ii iii 111,' ,++\','tlt <)f ;i .'<'v'St.tlli fai!_ir,' ii+,> :-.itllltl<, Ii+,.+'<:<at,.+'tr;tliSi<'r x,,'it}ir,mt r+'+tat',l t,, ...\ilcltr,/,tlixali+,ll

tt',tti:<l;iti,,ll l,+r ;l ll;tlli,.. "(+)NI+INE' f<,r <'×;in+il:_l,', ,'all l><.r, +- ;iI_,l witti,)llt, t<'+'.,+tr<ll_., 111,+c,irr,.i_t itlslatltiati+,tl <:sftli+' +',....
:is_i,_,,t+,tl I,, l},,+ :l,l,]I,..<<s ,,f tile curreltl onlili(, h<,sI.. 'l'l_is <','i+i_+t_;t;_+;k. 'l l_t++rv,',+, _i_.<-+vt_<'t_r,,_+iT.<,,l+_i,,.-++S+laC.<.+could I.<.

flit!Ill' :':._'fV,'l" t'llrF<'llt IV rlIIIS OllIV lllldl+r V MS. f<,<+'<,iv_,_] 14 _lill,+r,,lll ,"<_'<lU<'llt ial {'x_',Cilti,Jlls (>I t tilt. s+tIllC +task.

:\ li311iili_ +',,liV,'litic_ll tS US<',t tO allow t.ll<' al,plicatiotl Syiiclir<+iiiz,,<l ill<,ss;t._,': ;iri. Stll,l.+rt_,tt i,v t,lie s_Prvi,:c,s
i>r,L_l';tlll l<, x,'it,l ;ili,t r<'<'_+i\'," lllOSsa_es to AN'IS ij<.<:q+,.4usitlg AMS_.SENI)_S'_'N( 'tt, <\MB_SI'TNI)_I+_l+71>IA, AMS_(IICI'_-
:\S( '11 ii++,i,+;iil,t lit:<k llaIll+'_5. Iii tllis ('(;;lIIVt'lit.i()II tile iio(lo lf}']I+'I,Y all+l ]\XIS._I'+i';( 'EI\E. _yii<'lire/tlizcd lll+'>ssitf_<>sitri ++>
tl;ilii<' c<>l'r,'st,,ll_tS i,, tile 11>ad(trcss ail<t i+a+skila.liie' corre+ si,ni, t+v calliu_; til<, r(Jlllill? +,\MS..SLNI)_SYN(III. 'Fllis al-

.,_l>+)li,t,<1<>l li_+'1( '1) ll,lrt illllllltl,r. 'i'll,. lratislati(:>ii (,f t.]ii,._;++ lows iii,' ca]i+,r i.o ,_,,ll,t iliililil>]_. :<ynciiroliiZ+'ll ii)osT;+l_(+siii

nc:,,l<' ;til,I l+l+,<t,;li;till+.+ l(, !i' a(l,tr(,sses ;tti<t l>()rt+llllilll/(.r.<-; is l+lio OilO (,ali ;ilict l,l'ilii<'S i.ll,' il](,ssa_,> s++r\'i('_' l.o eXl+e('l
l+r,,\l,t<+l t+v iii,' Ii,_illl, ' $+.r\:of. r<'l,li<'s. _|<'ssaiO' ,l,,sliii;ii.iolis ;iri, id<.uiitied iltiiquoly I)y

l,ti<' l.ripl+'i (il<:+,t<.,l;tsk, ,'<Jilili_i-tli,:t)alid only +_iio oiislalid-

ing lll_++'-.;s_+l_+' lft ;i SI,'citic i.ril,l,'i is ;tll,:,we,l ai. lilly i.itile.

3. Connection Managemeri.t o,i<-,+;t s\+,u,'ilr<-:,_li'],',lii,,._+i,_,, ll;t+ i>,.,+li+,'t,_. ii <-;illIt,.
"canc,ql<_<t" Ity r,,c,.iiA ,Jt' a t'+,l>ly fr<mi Ill,. t.ar+_<,lor n. t.iti;+"-

()li, +,l,'>_it,Tligo:tj ,+f AXIS is i<+>1_i<1,'COllll_'Ct.iOlt Ill;:L'lit_,_lii<qil Oilt. wtier+ +ill,+ l.iiti,'+,)lil, t,+'ri<>,l (',_i+;i r+'ply slaris after AMS_-

frc,Iii iii,' il+,'r l,l'<>vi<lilil.t; l.'er to l/,'<+l" net.working in k<+epill_ (i!'7'iL_1{1'71'1,'1' liaS l><'+lli <';lll<,,t. Afi<+r SOll{]iil_ ;t Syllchro-
wii li i l_,. ,'tirr+,lii _1,( ' C,,lll l<_l+'+'sl+311lil<'S+a._<+).<;+'rvie_..l+]acii

• nized lll<,S;.-4a_o, iii,' .<-;<:'li +l, >t' <';iii r,;q'<'iv+' a r<+ply I+y <';tllili_

+'\+XISI..+'r wlli,li IIB,L'<:\ _'IS ha+ ;t s,,rvc.r so<'ket, to l>assiwqy A'MS_(',t';'I.I/I';I'I,Y. 'l'}lis s,'rvic<, allows |tl, + c+til<+ri+++l),'c-

;t,'+,+l,i +'+>llti+,,'li,Jli r, '<i ll_'sl.s ;lll,l ;l ,.'ii,slit socket, to actiw+ly ifr a list <>t'lll<'+Sa._<':"4 Si'III tisJtig ()II+' (_I" iii(ii'< +lir+'vioiiS c+_ll,<_
,'++llli_'cl ii ,'li,'l_i +,+,,k,.i l+tJ li liil'_<!l AMS p<,er. AMS initial- t,<:>AMS_SI'TN I)_SYN( I!t. lit A N_I_+(i E'I__I/I';I'I,Y ;l i.in_l_,oul
i_;iti,,ll i.,<l,<'rf<,rlii,'<l I>v ,.':tllilig AMS_INIT willi a iitiliilt<,r

Call 1)o Sl>++citi<,daft+q" wlii,'h ;ill'+ r,.pli<,s to Iii<+ lllf).'+S;-t_eS
,_t" +',+ilti_41irilti,>ll ;lr.u_iiiil,+tii.s slicii its iii,' iliaXiliiillii size of

st><++'ifi<'ditr,' disc;tr<MI. Iii a<l,lit.i+>li, f<tr cltCll 1111+.._;1+_(-, iii
IIi+. lli,,.,<.,<;l_,.sI<> t>+, _,'lll,/rec<'i\'_'_l, 1.he iiia,×iilluili iiuilll)<!r i.tie list, ;l slat.li.'s_is r,:,t.iirii_.,I '+viiicli .,<lJe,"iti_:+stil<' fate of" t.li_,
,,t" l i,,_l,-,_ t,_ c<,lili,','l It>, li_ts <_f AMS l>eer lla. lllt"_S 1.<) setid
,,r I, ','+'i ',,' t'r+_lii. ,.lc 'lhe il,ilializat.ion routiuc: ;lllocalcs r<:,llly. ()liCe it. l.iiii,,{)til Ii;ts ,_Xltir<+<l.a ii<,'+'+'Ill<.Ssag_,Ca.li l,,,

• SO'lit IO i.ll<' _;I.II1Oiril_l,'l. II'. lliis oas<' it is l><:,ssit_l<'t]ial
lii,'lii,._r\ + sl,iii',' I+> its+' al rliii t.iill<.i sots up a link<'<t lisl of iii<' r,'c,'iv,'r is st,iii ll_tl,liil_ (,iii<) lli++_SaKp_ fl+(,ili ;t l_r<'ViOtiS

i',',',,i',lx wlii,'ti track ilia> slal.tis of<,a.ch coliilocli()li; spl.s til> "'SOlid'. iii facl, Ili<'SB;t_;l'._:(';til "'sl_tck Iii>'" iii iii<' r+,cciv_.r

til,, I,,,';ll .,<,,r\cr s,><'k,,l I(.+;u'cepl iiicolliitlg coiille('l.ions; ;d- ;lit,ii will I,,, llr,.s(,iil,+<l I,> til<, :tl,tili+';tt.i+_li iii tti<' t)r<l(,r r<,-
l,>c,tl,.x :t <li,,llt x,>,+lo.i 17_re;_.cli l-,+>.-+sil_l<,reiilO|.t. ('Oiillect.iOlll

c<.iv<+d, if ;t r,,c<,i\<,r r<'l,li,'_ t,, lli,.ssag),..< whicli lilt'+,, I)<'<'li
t i'i+._ 1<,+<,lill+,<'t !,', +.a<']ii_,Jssil,l, , r+.lllOl.__l>o+_r;r+'gi.slors l,}le

l.iltic<]-olii. Iii+' r,,l>l!,'s :tr++<lis,';tr,t,.;l I,\ A ,\IS ;ii til,' St'li<l_'F
l,.,.r wiil_ ilia' li;till+, s,,rv<,r; aiid ltieli rtq,liriis Icl Iii+' I1_<'I'. <'il<l.
'l'+, r,>lll+,v,' :\X],_ t'i'<'_lll ;i ],r(J('<:'SS the AMS_I_II, _, rotli.iliO is

l/,<'l,li,'s ;ii'<' S,'lil. iiSiilg Iii<+ s,.rvi<', + -%XIS+.SI+;NI)_t/El>lM ',

li-_,+,l wl_i,'ll <'!,,_,'_ :iii ;tll+),'al<,<t sockci st.ruct.iir,>s in<'ltl{till_ AMS cll,,cks i.liai, l'<..l_li<,scort',.Slt,,ll,l witll svil+'tir<_iiize,l

III,' _,'fV,'l" $<tt l:,>l, t'r,,,'s ltip AM.<'q alloca.i.ed lll_'lltory Sl>nC_' lllosS,+l_<>s IJrc, vionsly r<,,',.i\,.<t ;tli<l f<,r _i\,ql ti,tct_'/task, it.

;lii,I i','lli,>v,'._ til,' :\ HIS l_,('r froili i.iie llalllO s<,rvm", nlw;tys _Oll+."Fat_+S r_'l)li_'s 1.<,il1<' ,,al'li<sl s)ti,'lir+tliizo<t lllO+'.5--

1)iii'ilia4 riiiiiiiil,, iii<' e.le cli<'cks ILOSee if l.her<' ar<, aiiv sage r_,c<_iv<,d.
<:,lilsl;tli,liii_ ili<'<tilliliF, cOillieC|iOli ret:lilOst.s al l.}l,:+ sorvor

17iisyiic]iroliiZ<'d liiOss;lgos a,r<' SUl_l>orix'd I,v i.ll<, ser-
l_<_l'i _illti ,-<>nil<,cls t heili als r+,qliired. If a dat.a SOlid is vicesAMS_SEN1),,AMS_t:_!'](',l']lVE alid :\MS_II I,;('EIVE_-
r<,,tiiii'_',l nii<l i li<q'_' are li<:)conne<:'l.ioiis i.o i.iie p<:.>e.r,AMS

NOWAIT. To s<:,iid_tll iiliSyliciirc>iiizocl ill<:'ssa_<:',lhc. l'Ollt.ill<_
t i'i<,s I.<+,.,-+,.Iiii) ;t r'+_liilect.ioli I.o llie p<:,_'r and conlplete t.lio AMS_SENI) is calle<:l.

<t:tt:i l.raiis(+<.r. '1'o r<:_cci\'e t.hc. next, _tvailal>le liicssago, AMS_I/,E('t+]IVE
or A MS_RE(IEIVE_NOWAI'I' is called. 'Fh<:'se r(>ul_iilCSre-

4. Message Transfer t.urlt i;<.>t+hsyu<:'lirouize<l and lltisyt_chr<)uiz,.<:i t,l,+ssag,'s. Ii.
is lilt I+ol.ll<:' apl)licat.i<:Jll 1.o<leci<:l,' wliicli iyl)<' etf liit'ss;_tg<:'it.

'I'll<' c_illili_ iiil<.rf;tc<' In'<::tvid_'sI.WO iliO<l<'s ('or s<'ii<ling; IlieS- ]ins r<:++ceiv<+d.'Hie "iiow;lii."v+_rsioii llrcJvi_l<'s ii lii<>clialii.'-;lli

sliF,<:,s, "'syil,_|li'<liii_ed" aiid "un_ynchronized". Syli- [',:ii" a.,-.;yilclirt)li<,+iisii<:>t.i|ic;t!.ioii tili,l,'r \.'.XIS.
<:'llr_>lliZ,!<liii,ii<l,, ltr,,vi<l+.s ;l iii<.,'lialiiSili ]O' w]licli ;l S+'lidiligj AMS_ItI+;( 'I,;IVI'7_NC)WAI'I" '+'+'iiis,,i lilt ;111:\+_vil+"]iroil<:)llS

i;tsk c,+lli I,iii<l ;til ,ilill'l+,iili,t IIl+'S_;l_<"x_ilti ;t ._i,,'cifi<" l'<'l>ly. Sy_l.,'lll 'l¥;tlt (AS'f)f<,r wits.li ;i ili,','<+'+',;It_+' :iri'iv,'>. lilil,'ss i li,.r,.

If;_ r+'l_ly i,J ii svii,']ir<JliiZ_',l llit'S.<'<;i_' iS ii<'Jl r,,c<.iv+:<lwiiliili i.,-+alr+':t,.]+V ii lli,'.'<>;i_,' W;_itiliSA. \\'li,'ii ;i lli,+.<-,S;i_,' ;irri\,'_,

._ _t>,.,'iti,.,I tiili,'+>lli Ittli iS ln1+'r j.,_,li<,r;ii,',l IO' til,, r<.,'+'i\'<_r, til,, :\S'I s,.i li 1, i,v .\X1S_I_I';( '1']1\'1'; N()\VAI 1• '+_+ili<',,l,.v



111,"I_'.'-._:_V-iILl,, til," Ij.'-.,'rs I_ult','r. r,'z]_,,'._' i_,_,,'.',lI ilIT, rIl:_l l:ltl_l.,,,' jii[,i,.l" st:_t,,tL_.l_Is :_r,' ;_,'lll,'._llv II.-._',l ill tju' <,.-.t,.'

"_'l",, ,_,'t til,' _l>,'l"s ,.v,qtl ll:,:.,, :_l_,l ,'.li II_, _z_,.r'._ ..\._1 wt_icl_ lll;_k,'._ Xllail_t:_il.'ll_',' :_l_,l r,.a,lal,ility l_ncli ca.gi_'r.
I'1,,. t,r>l t'_,,:[Iiii Ill,' illll)lellU'Illal i,>ll I,i'_C_'SS V,';U_l_ _)'! a

[_t,ll<>_t,l>ll'. as l lw t'<,_l:_t,i,_l f,,r tI_,,"sf'_l,t/'rcr,,iv,, t,,:,rli, ,_ls

'11_,. _l._l_,.s,'rv,'r i,r(,c,.>s ,'ilrr<'ully rl_l_.'-,_I_ 1,1.' \'.\.X t>lai ,,t'll_, ,',,d,'. AMS_INI'I" wa.- t1_,.' tirsl r,,_!iil,' I , t.. c(.l,.d
t,,r_ ,,l_lv 11 I_;,s a h;_rdc_.,,l..',.l, w,.ll I.;l_,,wn li > t>(.'I a_l,t al,,_._,'.x'i|l_ 11;,' _ll_i t,lalf,:wl_ il_cl_d,, lil,.s. VAX I(> VAX

11' ._(I,tI'_,ss t_l_l_ t'ut_re t,lans i_l,'l_,t," lll,. al,ililv 1,_, lib,r,.,, "..',.'('r,'lh,' ]ir..-;1,C_,ll_f'Cli,>lls. I'<,llt,'.V,'_l I,V ttl*' t;_1( _, VAX.

tt_,' ....,'rvfw t'ron_ _lo,h, I,:, _l,,tle. 'l'('l'/ll' ;','as ,'ll,,:-_,'_ f,,r t lw 'lh,' :\IS-I)()S t..>r_ f,>llo.,v_,d ;_,,,,_ at'l,_,r 1_,el_sur,' l,l,.:_l IIi,,
s('r_.','r <c>l_ne<tiol_ i,rott.',:,l si,.ice ll_,.rf: v,'a._ .Ir,'a(ly. t,a_,, Ii_l_lli.t,lall',._rl_ c_.li_/__ t,l_il(,Sol,lLv _',:_.'_('f,rr_.'l...\ftf'r r,,iI

,,t" _1( '1' code i_t,l_'_l_'l_l('(l t'f.r A_l,'g. 'l'tlis will _'..rl_l _l;_ll,, _.'rtif,us wf,rc estal)lisl.,d, rh,' t,assi_l,'4 _)t',l:tt:t w _s Ill,, _,,xl
,'l_aI_,,,' 1(, U,i)I' I_ all_,v,' 1,'ss _f._'.'(,rk ,,..','rh,';_d (l_icl,:,'r sl_p. '1'1.' s,,_(t r<,t_li_.'s wf,rf, si_lll,lf' siloe,' il, i.; an a,:li\,'

l,_Sl.:,lis, ', aunt the al',ilitv t(_ _ls(" ,l_llli.asl ff,al,llr,,s. '1'1.' i yl,e (_f t,rar_sa.ct,if:_l. Ill c,'i..',' v,';_s _,.,r,' ,titli,:_lll I..,':t_s(, f,l"

s(.rv-r si_ll_ly I(.,_',t>sa,'r,'l>litl _ _l_'w ,:(,l_uf'<'li_>lis t'r<,_ AMS I1_,' t_<,llii_._ _at,l_r_.,:,f li_l_,, i._l,,p,'l_tlf.l_t ,_tala r_._'_,i',.',..,-..'I'll,'

clirl_Is, sf,r'vi,'ing l_.n_,' tl',t_lslali(,n re<t_l,'sls a_l,l ,:'l,,siI_c. _ll,' '1'( 'l' s<>ck,.t s,'l_.ct ,'ali v.':ug i_l,l,.l_.'_lt(.(l ,_l_,l_g v.'ilh I,_tt','r
c,,_l.'cti(,Iis, l_liliti,_.s lc, sl_i,l>(>rt, sf.r'._,r (li;_, ,sl i<'..-.;l_(I .ll,,,':_i,,l_ r¢.lli_l,,:.; 1_,.ll_:.v r_'<_'i_.i_g;(tala with a _l_i_i_l_l_

rf._li_l_, sll_t,t,_wu a_l,t .-.larll_ I, l_r_-','.lllr_'s :_l'_' in d,'v,'l,,l, (,1 (I1'1' o'._'rl_,':l<l. Slll,li_'..; ,,f ('l)li au,I i..l,,.:,,rk l.'rt't>r-
tl_,'_lt l_-,w, l_:_,'f' wf.r,, ,l(.I,' .-,, i_ aflf,r ltir' i_Iial rclf':u_,'s (,f AMS. II.

r,.sl of l l_' :x._|N c(,<t_, i_l f.a,'t_ l>l;_II',,rlll's lit>r.rif,s. '1't.' s_lt>st:_llt,ial (_!'[_ lil_*' callill.,4 _tl,' '1'('1 _ s,'lf','l call to s_',: if
,"lif'i_t c,-,lln_'<'Is 1(, l llf' _;'_tl_,"s_'rv,'l", s,,_ds a ual_,' lral_sl;i :_._y _,',.',' ,.tala. wa.,..;,t..':_ilal,l,,. 'ltlf. l_()._,,',,':_ilrccc,ivc, r_,ul,i_.'s

li,:>ll r,',l_f'st I,:_ thr n;_._l.' srr\_'r, aI_,l r,'lurus. I'l..rc at,, Ii,, ,.':_.r, tl.._l ,'odf'd :l>e,'iti,_llv f,,r 1].' \'A" l>latfl.:,r_ i<_ till

...i.,,'i:-_l ff.:_!ur,'s i_ ttl,.sc ,'li,._lt ,g_,.rati,,[l.._. tt_is ('1'[ _ li_l.' d_,wi_. '11.' ua_l_,' n,'rvf'r w;_s tl., la.".t I,.rl of
IIi,' I,r,_,i*'cl t,, I,f' i_ide_lwiit,f',l, l'I','vic,_ls lr, finis l,i_w, ali

.,kM."4 l,.(.r Ila_f's w,'r,, st,,r('_l i_ Ilar<t c,,(]_.,l l.:tt>},'s i_lt.f,rnal

6. Security _,,:\xl,'-;.

S,','llri_',' i.'-<r,'_tuirf"d t<)l>rot,'<'_ a_ ,,\_IS l-'cr t'r<,_ rc,',.ivi_l:_', 8. Future Plans
<',,u_ecli<.ls t'r,._l ._aulll_rizf'tl ,:lif'_lls. l';xtr;t <',.>u_.'ctious

ilt<'ll_di,l._; a<'<'ideutal a_ld t_lali('i<,u._ :_tt,ct_ll>tS t(.> talk t,_) ;_l 'l't..rf' at(' l>latls t.,.>ii_l]>rove AM,':, as 11_,. its,'r I_:_s(' _;r,,v.'s.
p,.f'r .rc _<>tallowed. Each l>f'er i>rovifh's a list (,fl>(,r_lit,i,c,t 'File ll.>st il_ll)f>rt,._ l>l_ is t,o <'t_._lg;,' 1.1_' i_;_l_' s,'rv,'r
l.'f'rs to AM,"; al i_litializ_ti,:,_l l,i_ll,'. 'l'llis list is cl.'ck_,<l ('f>_ll_ll_licati(._s t'r,>l_l '1"( 'l' (.o [_1)1>. 'l'l_is wili r,.,lt_rf' _l,.t=

:_i ('_.>_l_,','_li*II*' t<>_._ls_,rr tll;_[, rh,' i_,'<)_lli_lg I,eer in \'ali,l v.',:,rl,: t ralti," ;_<1 s,,rv_.r n<>df' ('t'1', _sa_;_'. 'l'l_f'r,' als,> ll,.,._t.'-;

_ll,.I l_,'I'I_itl._'tl. 'l'lw m)tiol_ ()f a Al,l,* (()r t(,tal wil(t('ar(t) i,> I,, t'_ih>v,,r I,r,)(','d_res i_ s()l'twarf, lr)_r:_ccl'l_lly llal_fllc

in _s_'_l I_, 1,41 AM.'; til.l, ;_l_y l.'er I_l;_' I.. co_.'<'l_',l al_<l 1t_' Ir.l_._i'('r ()fllw _1.(' ('<>l_lr, ,l sysl,_'ltl ['r(_ll_ <>nVAX I,<>al_-
r,.c4v(.fl/sf.i_ t,_. 'l'l_e us(' f)f Al,l.* I,yl,aSses til(, _s,' ,,f tt_,' ,>ll.,r wi_.h _1.' ./\_1,"4 i_l_t):_'[, I.'i_l_ _1_' _l,>(lf. l_.';_ti,._ <>flh('
]>_'I'lllitlf',l l,('f'r list, I)_t (l(>,'s <'lw('k tl_e i_a_.' sf.rv<'r _,,:)v;_l- u;_.' ser,a,r ;_1 l lie tr:'..l_sl:tti()_ <)["ilw _<,_t_' _a_lws "l'l_()-

i(latf' ll_,' l>C,'r IlaIll,'. 'I'lw _la_.' scrvf.r is 1,1., <',ml,r;d I)1;_(',' I)I',(','I'I()N'" at_,l ":i)I,'.\:i';i.Oi'MI';N'I'" wlli<'l_ are xls,.<l I,v

wl_,.r,' s(','ll" ly in <'l_('('k,'tt. I'h.l'or,' . l-'er is recf)g;lliz,'<l il, tilt :\MS l>(.f'rs l_> (lisl.i_g_isl_ I..tw,.,..l_ tl_,. SI.(' \:AX','s,

_l_l_:-_t,r,.&ister ..villi t,h,. l_._l., s<.rver. Aflcr it has rcg;ist,.re(l, 'l'l..r,. ;_r,, .Is,, ;t ._lll,,'r f)t' ,liag_,,sl,ic I >,Is l,f)Slll)l>,)rt 1,1_e
_>lll_'r l><'ers _ll;_.'..'at1,('nll>l c<:)_wcti(.)l_s t,_>il,. V',_h_'nAMS I_ I_a_,' sf.rv,.r wlli4_ .,,,'(t <h'v_'lol)In,'_t.

I,,ll_4er exists t'or a.,l_arl,i('ular _l(>_l_',l,l_e l>c_'r ('a[_ t>e r<._(,v,.d A.MS is curr_,ully t.'i_lg us_'<t I>y a n_l,f'r of de'.'elol>-

l'l',,ll_ ii." _l;_(" server I>y calling2 .AMS_I(II.I,. _l_'lil, l>ro.if'cts tl,.r_' al SI.A(' a_l llas lla(l _.';trly a yf';tr (:,f

sal,isl'acl,f_r_ scrvi('(', lt Ilas l>r(>ve_l il,s4f 1:_ l)ea r(,li;_l,h'

- _.'s._agil_g s_,rvi<,f_ a,_(l l_as _(:l, ali <>fil,'s ,lesigu goals. 'l'tw

7. Implementation _i,-s_ l,r()d,,ctiOll r,,lc,asf, ,)f l)roject.s ,,sing AMS arf' (lm' i,,
t,}l<'very nf,ar ['_l._lre.

Ali ,>f t,l.' AMS source code iu stored o_) ii.' VAX/\; MS s_;s..

- l f'_ _si_ til,' I)i_ital l';fllliF)_wut (!,,rl,(>ra',ioI_ ('()d<' Xlal_-

'l'l_is a,ll,)ws _lultil)lf' ])r()_r;),llllIl('rs I() W()l'k ()l! thf, S;llil('

I>iis ,,1' ,',,li<' willl ._ _lil_i_.ll_ of (f>l_tli<'[,._. '1'1.' c(,,l(' in

sl_:_rf.(I ;_l,(>l_;st _h(' di[t'(.ri_l_;. I)la_t'f,rl_ls i)v.._i_,,. _ ;_ Sl,,','i.I.
i_,'i_,l,' til,', ,,_l,' f,,r ,.;_,'1_I,I;llt'f,rl,_. 'l'l_is i_l,'lllfl,' til,' l,r,,

_
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