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CLUSTER 0 CLUSTER 1 

-- LOWI:R -- --- UPPER --

�r�q�E�G�~�E�N�T� �S�E�G�~�E�N�T� �S�E�G�~�E�N�T� �S�e�G�~�e�N�T� 
L At>I>J. 0 Appt. 0 Appl. 1 Appl. 1 

BA,NK 0 

�A�~�,�p�l�.� 0 

NOTES: 

BANK 2 
Appt. 0 

-- LOWER UPPER --

SEGMENT SEGMENT SEGMENT SEGMENT 
357 

App"O 

BANK 4 
Appt. 1 

Appt. 0 Appl.1 

BANK 6 

Appl.1 

Appt. 1 

f. 1",ttIrl.w. ""rwHn $tIf1mttn,. 0 and 2. and 1 and 3 on bit 2 in Applic6tion O. 

2. I"t.rl.av. b4ttwe." �s�~�m�.�n�,�.� 4 and 6. and 5 and 7 on bit 2 in Application 1. 

3. L.oa of a s."mttnt 'Hults in bringing down th. application; Th" application may b. rtlboottld in a singl. clusttlr with 
tJ,. two $tIfInHlllts fIN til. clust.,., protlidtld that this clu.,.,. has an IOU. If it is r.boottld in this'mann.,., all banlc6 remain 

�a�~�.�i�l�.�b�l�"� for us. but pl'DCnsing pow., is l...."tId. Th" application may al$D b. r.boottld .s dual clust.r witll on. 

s.tgmttnt In ."ch clum" If it is r.bootH in this mann"" banks ConnllCtH to til. two sllgm""ts �,�.�.�"�.�,�o�~�t�I�d� ar. not �.�~�a�i�l�a�b�l�"� 

fc" UN. 

4. Loa g/ a IM"k �b�r�i�n�~� th. application down. Th. appllution may 1M 1'tIbocIr.d with th. """aining ank and its two 

�.�,�~�I�&� 
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E.4.S.1.4. Partitioned Within Cluster Across SlU Halves 

CLUSTER 0 

- LOWER -- --- UPPER --

SEGMENT SEGMENT SEGMENT SEGMENT 
024 6 

Appl. 0 

BANKO 
Appt. 0 

NOTES: 

Appl. 1 Appl.O 

BANK 2 
Appl.1 

2. Unuubl. sdd,..u.. do not occur. 

Appl. 1 

CLUSTER 1 

- LOWER UPPER --

SEGMENT SEGMENT SEGMENT SEGMENT 
357 

Appl.O 

BANK 4 
Appl. 0 

Appl. 1 Appl.O 

BANK 6 
Appl. 1 

Appl. 1 

3. Lo .. of ••• gm.", 0' b.nk in • h.If which cont.in. th. ,..~d."t EXEC bring. th •• ppllc.tion down. If th. 'Hid.nt EXEC 

i. ,.MrictH to on. h.1f of nang., ,..",ov.' of • Mlgm."t or b.nk in th. oth", hMf do •• not n.CHIIit.t • • reboot. but 

• f.ilure in thi. oth", h.If will prob6bly c.uu • reboot 

-tI. Th •• ppliution m.y b. ,.bootH in • Mngl. c/u.ttH with th. two Hgm.nt8 for th. c/u.,." providtld th.t th,. c/u.t", 

h ••• n IOU. If it i. r.tJoot«J in thi. m.nnM, ." b.nk. r.",.in .v.ilM». for UH but proc.66ing POWIH' i. '.611.,,«1. Th • 

• ppliution m~ .,." btl rflboottld •• dUM c/U6ttII' with on. ugmMl, in NCh clwtM. "it i. fWbooltld in mi. mMtnM, 

IHHtk. connllCtH to th. two Hgm."t8 r.",owd .,.. not w.iI.bI. for UH. 
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E.4.S. '1.5. Minimal Storage Partitioned Out 

CLUSTER 0 

-- LaWleR -- --- UPPER --

~
';EGMo ENT SEGMENT SEGMENT SEGMENT 

246 
Appt. 0 Appl. 0 Appf. 0 OFFUNE 

NarES;' 

BANK 2 
Appl. 0 

CLUSTER 1 

-- LOWER UPPER --

SEGMENT SEGMENT SEGMENT SEGMENT 
357 

Appl.O 

BANK 4 

Appl.O 

Appl.O Appl.O 

BANK 6 

Appt.1 

Appl. 1 

1. Im.rl •• ". b.,rwe." ugm.nr. 0 and 2. and 1 and 3 on bit 2 In ~ppllcation O. 

2. L.o .. of a ."gment or bank in a half which contains the r •• id.nt EXEC brlng!l the application down. If the r.,ident EXEC 
iJr fHtrit:ted to on. half of .torag •• r.mo"tli of a s~m.nt or bank in the other half do •• not neclH!litat. a r.boot, but 
., fMlure in ''his oth.,. htllf will probably cau .. a reboot. 

3. Application ,0 ma., be rebooted in a !lingle clust.' with the th,.. segmen,. for the clust.r. pro"ided that this clustllr ha. 
4,n IOU. If it l!l ftIbootlld in thi. mann.,., tI/I ban" rem.in a"ailabl. for u .. but proclluing pow.r ,. I.Ullntld. Thll 
4,ppllcation mq al$O ". r.booted a. dual clust.,. with two !lll(Jm."r. in .lICh clu.tel'. If it i!l reboor.d in thi. manniif'. 
~UIIIQ conmH:ttld to thll two IIIIfImlltr,. ,..",owd a,.. not tI"anabie for ,... 

6. No intBI ..... in Appllatlon to 

s. ~~oa of a !I4'f/m."t or bank in Application 1 fHUlts in loa of the application. No ,..boot options. 



8804 Rw.1 
U~ 

SPERRY UNIVAC 1100/80 Systems 
4x4 Capability Processor and Storage Programmer Reference Ufl'DATU.lVB. 

E-58 
flAGE 

E.4.S.2. Eight Segments/Six Banks - Dual Cluster 

-- LOWER 

CLUSTER 0 

-- UPPER 

SEGMENT SEGMENT SEGMENT SEGMENT 

o 2 8 

BANKO BANK 1 BANK 2 BANK 3 

NOTES: 

CLUSTER 1 

LOWER UPPER 

SEGMENT SEGMENT SEGMENT SEGMENT 

357 

BANK 4 BANK e 

.1. Sank. 0, ',2, and 3 must b. of «Iual size lind /Mnb 4 and 8 mU!lt ~ of tH/ual siztl or unuubl. addr." •• occur. If 

unuubltl add,.. .... occur lind th. /Mnk. II,.. in thtl lowtN' half, MSR Cllnnot btl s.t to SIU g.n.rattld for bootstrll" into 

th. lowtlt' half and would hatl. to ~ manually Ht on STU. 

'.. I.Da of a ugm."t in a half which contain. th. rHid.", EXEC bn"g. th. application down. If th. rHid."t EXEC is 
r"";ctH to on. half of !ltorag .. ,.",otlal of a ugmMlt or bank in th. oth",. half dOH not ntIC.uit.t. a r.boot but a 

IMlu,.. in thi. oth., half will probMJ/y C6USB a rtIboot. 

5. Th. ap"liut/on m.., b. reboottJd in a singl. cJwt",. with th. lour stI(Jm.,," for th. clust",., "fOtlidtld that this clu."'" 
h_ an IOU. If it i. rebtJDtH in this mann." all b.,.k. """ain atlailabl. for USB but proc.uing pow.r i. 1 .... nBd. Th • 

• ""lit:6tion may .Iso ~ rBbootH a. dual clu/lt",. with six ugm.nts in Hch clu/ltBl'. If it i. rBbootH in thi. mann.,., 

bank. eonntICtH to th. two ssgmMtts removH .,.. not atlai/abla for uu. 

8. LDa of a bank in a half which eom.,,,. tha r.d.", EXEC brinp tha a"pliC6tion down. If tha r.sid.nt EXEC i. r •• met.d 

to ona half of $'I",ag., rtHrlOtlai of II bank in tha oth",. half doH not ntIC.Uitat. II r.boot but. failur. in this othtH' half 

will probably t:6UH • rBboDt. 

1. If th. /Mnk lost wa on. of two in II hBlf, th •• ""Iication may ~ fBbootBd with th. untlffsct.d half lind th. ,,,,,"ining 
/Mnk lind i,. two ugm.nts in th •• fftICtH half. If tM bank WH on. of four in II half, tha 1I""liclltion mllY b. r.boot.d 

whit th. unlflKtBd h.1f lind Bith., th. r.maining thr .. blink. lind lou, $Bgm.",. ( ... E.4.2.3, Not. 3) or two blinks 
.. nd lou, $tl(Jm.",. in th • .IffllCttld half. 



:::~.~_.1 1 ___ S_PE __ R_R._~_U_N_'V_A_C __ 1_'OO __ I_8_0_S_yn __ ._m_. ____________________________ ~ _______________ E_-_69 ____ ~. ........ 4x4 Capability Processor and Storage Programmer Reference UPOATI L&VB. "AGE 

E.4.S.:t 1. Partitioned by Cluster 

CLUSTER 0 

-- LOWI:R -- - UPPER --

fsEG~ENT SEG~ENT SEG~ENT SEG~ENT 
L Appl. 0 Appl. 0 AppL 0 Appl. a 

NOTES~' 

SANK 1 

Appl. 1 

BANK 2 
Appl.O 

BANK 3 

Appl.1 

CLUSTER 1 

-- LOWER UPPER --

SEGMENT SEGMENT SEGMENT SEGMENT 

357 
Appl. 1 

BANK 4 

Appl. 0 

Appl. 1 OFFUNE 

BANK 6 

Appl. 0 

OFFLINE 

2. Lou 01. Hgmtlnt 0' b.nk in a half which cont.inll th. 'tlllid.nr EXEC bn'ngll th" application down. If the rtlsident EXEC 

i:, ,tWtrictfld to on. h.1f of IItorage, remo".1 of a stlgm"nr or bank in the othe, half aoell not neeeuit.te a 'eboot. but 

" lailu,. in this othtN' half will probably causa a reboot 

3. Application ,0 may btl rtlboottld with thll rwmaim'ng IItlgmtlnts. If. two $lI(Jment h.1f wall aowntKJ ayn.mically, it may 

t." """"~f into the .pplication with the one remaining .tlgment. 

4. J:'" loa 01. bank, the .ppllcltion ",.., be rtlbootlld with the unaHIICttId half and the ,.",';ning bank and Hgment in 

Itte a~h.1f. 

6. ~~oa of a MgmtMt rHuM in bringing down the .ppliClltion. The application may btl I'tIbODttld with thtl remaining 

~Jtlgm""t. 

7. ~,.... oIa bank reMJ/ts ill bringing down the applk:ation and lou 01 the bank'. s.gmMlt. The application may btl reboot.a 

lwith the fW,.,.mng bank and ugmIMt. 
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E.4.S.2.2. Partitioning One MSU Out 

CLUSTER 0 

-- LOWER -- --- UPPER --

SEGMENT SEGMENT SEGMENT SEGMENT 

o 2 4 6 
Appl. 0 

BANK 0 . 
Appl. 0 

NOTES: 

Appl. 1 

BANK 1 
Appl.O 

Appl.1 

BANK 2 
Appl.1 

Appl. 1 

BANK 3 
Appl. 1 

f. Int.r/ •• ". ~twHn banlc. 0 .nd 1 on bit 3 in Application O. 

6. Int"'"". b.twHn banb 2 and 3 on bit 3 in Application 1. 

CLUSTER 1 

- LOWER -- --- UPPER --

SEGMENT SEGMENT SEGMENT SEGMENT 

357 
OFFLINE 

BANK 4 

Appl. 1 

Appl. 1 Appl.1 

BANK 6 
Appf.1 

Appf.1 

8. In Application 1, lou of a .~."t rx /»nk in a half which con,.in. the ,...u:t.nt EXEC brin~ the applit:4tion down. 

If the ,.,,"-dent EXEC ,. r •• tn'ct«J to OM half of .ror.ge, '«riOt/III of • 6t1(/1nM1t Dr bank in the oth", half· dOH not 

n.c#lUitate a ,eboot, but a failure in mi. oth", half will prowbly caUH • r-"«Jt 

7. Th. appl;cation m.ylM f'tIbootfld in a "-ngl. c!U.tllf with the thfH 6egm.",. frx the clu$f",., pf'DtlidMJ that thi. clu6t", 

hu an IOU. If it i. f'tIbootMJ in mi. mann." ,,11 banlc. r.main a"ailabl. for u •• but procH6ing POWtit' i. 1 .... nfHi. The 
application may al$O be rMJootfld .. duM clU$ltIt' with two ugmMts in eM:h clusttll'. /I it i. ,../NHJted in thi. mann.,., 

bllnu connKtIld to the two Hl(/m.",. ,..".,owd ",. not ..,a,1MJ1. for UH. 

8. If the /»nk 1D$f wn the only one connKttlll ttl two H(/ment6, the application may b. rl/lbootMJ with the rtlmaining th,.. 

bank. and four H(/ments. "the bMtk wa. on. of two connectMJ to a 6egmtmt, the application may be r""ootH with 

the '.",aining thr .. IMnlcs and all .uc segm.nts. 
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E.4.S.:3. Eight Segments/Eight Banks - Dual Cluster 

CLUSTER 0 

-- LOWI:R -- --- UPPER 

['1EG~ENT SEG~ENT SEG~ENT SEG:ENT 

BANK 1 BANK 2 BANK 3 

NOTES: 

CLUSTER 1 

-- LOWER UPPER 

SEGMENT SEGMENT SEGMENT SEGMENT 

357 

BANK 4 BANK 5 BANK 6 BANK 7 

2. Ime"ea,," ht;tween banks 0 lind ,1. 2 .nd 3, 4 and 5. lind 6 lind 7 on bit 3. 

3. S.nks O. ',2. and 3 must be of equal sizil .nd banks 4, 5, 6, .nd 7 must be of equal size or unusable IIddreSSlls occur. 

It unusable atidrllSUS occur and the banks a,.. in thil 10wII' half, MSR cllnnot bll Stlt to StU gllnerlltlld for bootstrap into 

tI'e lowllr h.1f and would hll"" to bll mllnually set on the STU. 

4. L,,," of II ullm.", tN blink in II half which contains thll rssidlln, EXEC brings the IIppliclltion down. If the rnidlmt EXEC 

I~t ratrict«J .to onll half of ~~, rllm".,al of II slltlm."t or bank in mil om.,. hall dOllS not necllun.tll II reboot but 

a failu", in this om.,. half will probably CIIUH a f'f#boot. 

5. The appliclltion ma" bll rebooted in II ';n9'. clwt/lt' with thll four segmtmts lor the clust.r, pro"ided thllt this clustllr 

has an IOU. If it is rtlboot.d in this mllnn." 1111 banlcs remllin a"ailable for uu but procllUing pow.,. is 1 • ...,,«1. Th • 

• "plicllt;"" may also be r.bootlld u dUIII clustlll" with six stlgmllnts in .ach cluster. If it is reboot«l in this mllnn." 

b,.nks connt'Ctild to the two ugm.nts rtHnOVH a", not a"lIilllbl. lor us .. 

8. PM loa ola blink, thll IIpplication mllY be rebooted with thll unllffllCttld half lind eith.,. thr .. blln/c6 and foul' Sfl(Jmllnts 

~JH £4.2.3. Notll 3) or foul' sttgmlltrts lind two benks in the afflICted half. 
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E.4.S.3.1. Partitioned by Cluster Across SIU Halves 

CLUSTER 0 

- LOWER --- UPPER --

SEGMENT SEGMENT SEGMENT SEGMENT 
024 6 

Appl. 0 Appl. 0 Appl. 0 Appl. 0 

BANK 0 BANK 1 BANK 2 BANK 3 
Appl. 0 Appl. 1 AppL 0 Appl. 1 

NOTES: • 

CLUSTER 1 

-- LOWER UPPER --

SEGMENT SEGMENT SEGMENT SEGMENT 
357 

Appl. , Appl. 1. Appl. 1 Appl. 1 

DANK 4 BANK 5 BANK 8 BANK 7 
Appt. 0 Appl. 1 Appl. 0 Appl. 1 

1. 1m"'""" btl,.",,,.,, ugmtInt8 0 and 2, .nd 4 .nd 6 on bit 2 in Applie4tJon O. 

2. Interle."" NtwllfllJ Hgm~" 1 and 3, and 5 and 7 on bit 2 in Application 1. 

3.. LDa of. ugment iN /Mnlt in a half whiclt contain. the ,Hid."t EXEC bn'ngll the application down. If the fHident EXEC 

ill ,..mcted to one half of smr.ge,. ,emoval of a Mlf/ment Of banlt in the oth.,. half don not n.ce.t.,. a ,eboot. but 

a failure in thill at/J",. ha" will probably c.u.e a reboot 

4. The app/ic4tion may be rebooted with the femaining HgmMl,.. If a two Hgm.m half wa. downtld dynamically, it may 

H ",."ttInId into the application with tIN one ,..",aining segmMt 

6~ FtN I"". of a /unit. tIM application may btl ,eboottld with the unaffecttld hMf and the remaining banlt and ugmem in 

the afftH:t1ld h.1f. 
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PAGE 

E.4.B.3.2. Partition~d by Cluster by SIU Halves 

CI.USTER 0 CLUSTER 1 

- LOWER -- - UPPER - -- LOWER -- - UPPER --

SEGMEfllT SEGMEINT SEGMENT SEGMENT SEGMENT SEGMENT SEGMENT SEGMENT 

024 6 135 1 
Appl. () Appl. 0 OFFUNE OFFLINE OFFUNE OFFUNE Appl. 1 Appl. 1 

BANK 0 
Appf. 0 

NO res: 

BANK 1 
Appl. () 

BANK 2 
Appf. 0 

BANK 3 
Appl.O 

B"NK 4 
Appl.1 

t. Int"'I''''. b.tween $lIf1men,. 0 lind 2 on bit 2 in Appliclltion O. 

2. Int." •• .,. "etwl!'en bllnk$ 0 lind 1, lind 2 lind 3 on bit 3 in Appliclltion O. 

3. Interlell.,e betwttfln $egmen,. 5 lind 7 on bit 2 in Application T. 

4. Int.,1 • ..,. b.rw,Hn banks 4 lind 5. lind 6 and 7 on bit 3 in Application 1. 

BANK 5 
Appt. 1 

BANK 8 
Appl. 1 

BANK 7 

Appl.l 

6. LO$I.' 01 II s~",ent r.sul,. in bringing down the IIppliC6tion. Th. IIppliclltian mllY b. r.baotN with the femllining 

M1gm."t 

6. Lon 01 II blink fHIII,. in bringing down the IIpplication. Th. lippI/clition mllY ". rM300tlld with the two segmen,. lind 

ftHItsining th,.. blinks ($/HI £4.2.3. Not. 3) 01' with two s.gm"n,. lind two blink$, 
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The following examples illustrate some of the possible segment/bank storage configurations which 
can be used only in systems involving single clusters. These configurations are different from 
segment/cabinet configurations in that they require different printed circuit card placement in the 
STU and different cable routing between the SIU and the MSUs. These configurations cannot be 
expanded beyond one SIU and two MSUs. 

E.S. 1. One Segment/One Bank 

-- LOWER 

SEGMENT 

o 

BANK 0 

IYOTES: 

,. No inttlrl..., .. 

CLUSTER 0 

3. Loa of • ugmMlt 01' "-nit fHUI,. in IDa of th •• ppliC6tion. No fMHxJt option .. 
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E.S.2. Two Segments/Two Banks 

CLUSTER 0 

-- LOWER 

~EG~ENT SEG~ENT 

BANK 0 BANK 1 

NOTES: 

2. n'e banks must be equal in size or unusable sddr.sses occur. If thllY are not equal in sizlI snd sre in the lowllr half. 

M,SR cannot be set to ~/U generatlld for bootstrap into the lower half snd would have to be msnually set on the STU. 

3. L~lu of s SBflment results in bringing down the application. The application may be rebooted with the ,ems;ning 

segment snd two banks. 
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E:.S.2.1. Degraded Mode - Failed Segment 

CLUSTER 0 

- LOWER 

SEGMENT 

o SEGMENT 

FAILED 2 

BANK 0 BANK 1 

NOTES: 

2. Thtl bMlt. mun btl tKlu.' in siz. 01' unuubl •• ddrBU.S occur. If th.y .", not equ.' in siztl .nd .rtl in m. low", helf. 

MSR unnot btl •• t to SIU g.ntlnttld for /Joo,.tnp into th. 10WtIf' he" .nd would helltl to btl menu.",! s.t on thtl STU. 
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E.5.2.:2.. Degr;:lded Mode - Failed. Bank 

CLUSTER 0 

-- LOWER 

['3EG~ENT SEGMENT 

OFFLINE 2 

81~NI( 0 

F/"LED 
Of:FLINE 

NOTES: 

flANK 1 

1. /110 intefttN"e. 

2. /'Jnu.sble tf(tdf'(Jue. do not OCCUI'. 

3. j~D" of s $egment or bsnlt re.ults in /0" of the spplicstion. No reboot option •. 
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CLUSTER 0 

- LOWER - - UPPER 

SEGMENT SEGMENT' SEGMENT 

024 

BANKO BANK 1 BANK 2 

NOTES: 

UPOATI UYIL . 
e-8a 

'AU 

3. S.nks 0 6nd , mu.t b" of ."uM $;a 01' unuNbltl 6dd", .... occur. II mtly .,. not «1u61 in .. • nd 6,.. in thtl low.,. 
h./f, MSR CMlnot b. $_ to SIU g.".,..tlHi 10,. boo,.".p into thtl low.,. h.1f 6nd would h6.,. to be m6nu.lly Nt on til" 

STU. 

·4. Loa of 6 $.gmtIM 01' b.nk in 6 h.1f whlc/l cont.in. th. rHid.", EXEC brinl16 th. 6pplic.don down. "thtl , • .HJtlnt EXEC 
i. fNtrit:t«J to on. h." of $ton~. ,.",twM of 6 MIgm."t 01' benk in th. oth.,. h.1f doH not nM:H6ir.t • .. ,Hoot but 

6 IMlul'tl in thi. om.,. htlif will prob.bly CIIUH 6 ffIboot 

5. /I thtl $tlgmtlflt w •• tIHI only on. in th.t htl/f, th. 6pp1lution m.y be rtIboottJd with thtl un6fftICttJd h.1f. If th. ugm.nt 
.... a on. of two in 6 h./f, thtl $~ mlY ". ,.bootfld with th. untlfftlCttld htllf .nti th. ,.m6ining ugm."t 6nd two 

b.nu in thtl ."-crtld h.1f. 
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E.S.3.1. Degrc!ded Mode - Failed Lower Segment 

CLUSTER 0 

-- LOW1:R -- --- UPPER 

[

SEGMENT 

SEGM

o 
ENT 2 SEGMENT 

FAILED 4 

BANK 1 BANK 2 

NOTES: 

,. Imtlrleavtl be'tween banks 0 and 1 on bit 3. 

2. I)nullllbitl addrenell do not occur for one bank in a half. 

E-69 
PAGE 

3. the bankll mUllt be equal in size or unullilble IIddrtllllleS occur. If they are not equal in size and are in the lower half, 

MSR Cllnno, be ser to SIU gtln.rllttld for bootstrap into the towel' half and would have to be manulIlI." set on the STU. 

4, Lou of II segment or bank in a half which containll the resident EXEC brings the application down. If th. rellidtmt EXEC 

i~r rHtricrtld to one half 01 storage, . ,emoval of II IItl(Jmtlnt or bank in the other half doell not nec.uitate II r.boot but 

.' '"ilure in t,hill other hllll will probllbl." CIIUH a reboot. 

6. I" the bank '0$' WN the only one in a hlllf, the appliclltion mar btl reboo't«l Wf'th the unaHtteted half. If the blink Willi 

c,ne of two in a half, the appliC6tion ma." be 'tlbootH with the unaHttetH half and the remaining bank and segment 

;4" the aHeeted half. 
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E.5.3.2. Oegraded Mode - Failed Upper Segment 

CLUSTER 0 

-- LOWER -- --- UPPER 

SEGMENT SEGMENT 

o 2 

BANKO BANK 1 

SEGMENT .. 
FAILED 

BANK 2 

OFFLINE 

... 

2. The b.nks must be tlqu.1 in size or unuubl •• dd,.. .... occur. If the." .r. not tlqu.' in si,e .nd .re in the lower h.lf. 
MSR CMtnot b. s.t to SIU g.n.,..,H for boot8tnp into th. low.r h." .nd would h."" to be menu.lI." HI on the STU. 

3. Loa of • ugment ,...ulr. in bringing down th •• pP/iC6tion. The .pplicltion m • ." b. r.boottJd with the rem.ining 
U(1mMft MId two b6nks. 
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E.S.3.:I. Degraded Mode - Failed Lower Bank 

CLUSTER 0 

-- LOWI:R -- --- UPPER 

~EG~ENT SEGMENT SEGMENT 

L OFFLINE 2 4 

B~\NK 0 

F~"LED 

OFFLINE 

NOTES;' 

BANK 1 

t. No intMl.II"", 

BANK 2 

2. Llnuubl. atJ'dr~S$flS do not occur for onll Junk in II h/llf. 

I E-71 
IIAGE 

! 

3. /.,0" of /I ugm.nt or b/lnk in /I h/l" which cO"'lIins thll resident EXEC bring. the appliclltion down. "the re$idllnt EXEC 
~, ,...tricrlld to one hllll of $torllgll, rllmov61 of. ugmllnt or b.nk in thll other h/llf dOlls not neclluitllte II reboot, but 

" f/li/ure in "hi$ omllr h/lll will probllbly CIIU •• II reboot 
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E.S.3.4. Degraded Mode - Failed Upper Bank 

CLUSTER 0 

LOWER -- --- UPPER 

SEGMENT 
SEGMENT SEGMENT 4 

o 2 OFFUNE 

BANK 0 

NOTES: 

BANK 1 
BANK 2 

FAILED 
OFFUNE 

UPOATI LIYIL 
E-72· 

'AU 

2~ The b.nlcs mus, be eqUIII in size 0' unuuble .ddIWUH occur. If the,! s,.. not squ.1 in size 8nd s,.. in the low.,. h8lf, 
MSR csnnot b. s.t to SIU g.".,.tlHi fo, bootsusp into the low.,. hs" snd would hs"e to /HI msnusll'! s.t on the STU. 

3. Lou of • Stlgment ,"ults in bringing down the sppllution. Th. spplicstion mq be ,lIbootlHi with th., """.ining 
segment snd two bsnks. 
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E.S.4. Four Segments/Four Banks 

CLUSTER 0 

-- LOWI:R -- - UPPER 

ISEGM
o 

ENT SEGMENT SEGMENT SEGMENT 

L, 2 4 8 

BANK 2 BANK 3 

NOTE5~' 

1. lnterllla"e between sflgments 0 lind 2. lind 4 lind 8 on bit 2. 

2. 19anks 0 lind 1 must be of IIqulll size and blinks 2 and 3 must be of equal size or unusabl", addreS$e$ occur. If thllY 

,If. not lHIu,.' in siz. and ar. in thll lower half, MSR cannot be Slit to SIU generat.d for bootstrap into th. lower half 

lind would ha". to be mllnually Slit on the STU. 

3. Lo .. of II segment or blink in II half which contains the resident EXEC brings thll appliclltion down. If the , •• ident EXEC 
,. restricttJd to one hllif of storllge, 'IImo".1 of II segment or bank in the other half dOllS not nllee .. itat. II reboot, but 

., faitul'll in this other half will probsbly cause a reboot. 

4. For 1D$6 of s sBgmsnt, the application mS'lH rtlboot«l with the unaHsctBd half lind the remsining segment and two 

bMks in the sHIICtBd hslf. 
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E.S.4.1. Degraded Mode - Failed Segmen.t 

CLUSTER 0 

-- LOWER -- --- UPPER --

SEGMENT 

SEGMENT 2 SEGMENT SEGMENT 

o FAILED 4 8 

BANK 0 BANK 1 BANK 2 BANK 3 

NOTES: 

E-74 
PAGE 

2. Th. bank. ",u.t b. tHlual in !liz. or unu.abl •• dd,.. .... occur. If th.y .1'. not equal in Mz. and .,.. in the low.,. h.,f. 
MSR cannot b ••• t to SIU 9.n",.ted fOf' boo,."..p into the lower half .nd would ha". to b. manually Nt on thll STU. 

3. Lou of II Hgment or bank in a half which contain. the rll.dent EXEC brinrP thll application down. If thll rHident EXEC 
,. rBtricted to on. half of .toIWg •• remo".1 of. Hgment 01' bank in the oth.,. h.1f do •• not neell.tat. a reboot. but 

a failure in this oth., half will {H'OIMbly caUH a tWboot 

II. If the ugment wa. the only on. In th., half. the appl/Clltion may b. rtlbooted with thll unaffeeted hlllf. If tItll .tlgmtll7t 

""n on. of two in a half, the ~ may be I'f#IHxJted with the unafftIt::ttHI hlllf and the r.",aining •• gment and two 
/»tIk. in the afftH:ted half. 

5. II the bMrk 1tW/ ""a on. of two connflCted to a .(lgment. the application may be rebooted w;m the remaining thrH banks 
and .11 th,... Hgments. If the bilnk ""a. the only on. connllcted to a $tlgm.nt. the applic.tion may In rllbaotN with 
the "",,"-n;nl/ tit,.. blinks and thei, two s.gmen,., 
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E.S.4.2. Degraded Mode - Failed Bank 

CLUSTER 0 

-- LOWER -- --- UPPER 

[ 

SEGMO ENT SEGMENT SEG~ENT SEGMENT 

2 OFFLINE 8 

BlANK 0 BANK 1 

NO~S: 

BANK 2 

FA.ILED 

OFFLINE 

BANK 3 

2. Unusable addresses do not occur for one bank in a half. 

E-75 
IIAG! 

3. The banks must be «Iual in size or unuubl. addrsue. occur. If they are not squal in size and are in the lowe, half, 

MSR cannc7t be set to SIU generatttd for bootstrap into the lowe, half and would ha"e to be manually SlIt on the STU. 

4. Lou of a ugment or bank in a half which contains the 'e$ident EXEC bring6 th. application down. If the 'Hident EXEC 

i$ fHtrlcred to one hllif of storage, 'emo"al of B Hgmen, or bank in the other half doe. not nee.aitate a reboot, but 

II faIlure in this om., half will probably C6U •• II reboot. 

6. If the ugment w .. the only one in thM half, the a"pliC6tion m .... be IWbootlld with the unaffected half. If the segment 
..,a. one of two in a half, the system may be reboot«J with the unafflJCttHi half and th. remaining segment and two 

bana in the afftICttHi half. 

6. For lou of a bank, the appliution m .... be reboottHi with the ,,,,,,ain;ng two bank. and their segments. 
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E.S.4.3. Partitioned by SIU Halves 

CLUSTER 0 

- LOWER UPPER --

SEGMENT SEGMENT SEGMENT SEGMENT 

024 8 
Appl. 0 Appl. 0 Appl. 1 Appl. 1 

BANK 0 BANK 1 BANK 2 BANK 3 
Appl. 0 Appl. 0 Appl. 1 Appl. 1 

;VOTES: 

.2. Int.rl • ...,. btlrwefHI Hgmllnr. " .nd 8 on bit 2 in Applic.tion 1. 

3. Th. bIn". mu.t btl «lull in size IN unuNbl •• ddl' ..... OCCUT. If th.y .,.. not «Iu.' in .iz •• nd .1'. in th" low",. hIli, 
MSR Clnnot btl •• t to SIU gen.,..tMl for boot8tnJp into the 10Ml' h.1f .nd would h",," to btl mlnu.'/y .t on the STU. 

4. Loa of • Hgm""t rHu1t8 in bringing down m. Ipp/iCMion. Th •• ppllc.tion ml, btl rtlbootMi with thll rtlmllining 
.egm""t .nd two blink .. 
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E.S.4.4. Partitioned Across SIU Halves 

CLUSTER 0 

-- LOWER -- --- UPPER --

r 

l
· ,sEGMO ENT SEGMENT SEGMENT SEGMENT 

246 
Appl. 0 Appl. 1 Appl. 0 Appl. , 

BANI< 0 

AII:lPI. 0 

NOTES.~ 

BANI< 2 

Appl. 0 

2. Unusable lI,fdreue$ do not occur. 

BANK 3 

Appl. 1 

3. L.oss of a s(fI(Jment or bank in a half which contains the rBsidllf7t EXEC brings thtl application down. If thll rtlsidllnt EXEC 

;" rllsmcttld to ontl half 01 storagll. rllmoval of a segment Of' bank in the other half dOtls not nllClluitattl a reboot but 

~, failuTtI in this omll' half will probably caustl a reboot 

4. jr"htl appliClltion may bll rtllboot«J with thtl unafffICttld half. 
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Term Reference. Page Term 

Add Thirds instruction 

A Add to A instruction 

Abbrevii3tions. definitions. Add to X instruction 
and symbols Appendix A 

Add Upper instruction 
Absolutf~ address 8.3.3 8-8 

Addition 
AbsolutISt values 4.2.1.3 4-2 double-precision 

floating-point 
Accumulator regasters 3.4.2.30 3-21 floating-point 

3.4.2.3 3-18 
Address assignments 

Add Hallves instruction 5.4.17 5-10 control register 
fixed 

Add Magnitude to A 
instruction 5.4.3 5-7 ADDRESS CHECK signal 

Add Negative Halves Address generation 
instruction 5.4.18 5-10 

. Address interleave 
Add Negative Ml:lgnitude to 

A instruction 5.4.4 5-7 Address parity checking 

Add Negative Thirds Addressing 
instruction 5.4.20 5-11 character 

device 
Add Negative to A modes 

instruction 5.4.2 5-7 theory 

Add Negative to X Addressing Exception 
instrl.llction 5.4.8 5-8 interrupt 

Add Ne'gative Upper Addressing modes 
instruction 5.4.6 5-8 

UIIOATlI.EVEL 

Reference 

5.4.19 

5.4:1 

5.4.7 

5.4.5 

4.2.13 
4.2.12 

3.4.2 
3.2.7 

3.2.5 

8.3.8 

E.3 

3.2.5 

4.3.2.2.2 
6.3.1 
3.3.6.1 
8.3.3 

7.3.1 

3.3.6.1 

Index-1 
PAGE 

Index 

Page 

5-11 

5-7 

5-8 

5-8 

4-10 
4-10 

3-16 
3-4 

3-3 

8-10 

E-2 

3-3 

4.,.15 
6-5 
3-10 
8-8 

7-5 

3-10 
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Term Reference Page Term Reference 

AUow All Interrupts and Bank descriptor registers 
Jump instruction 5.9.3 5-38 control information 8.3.6 

format 8.3.7 
Arithmetic exception 

interrupts Bank descriptor selection 
Characteristic instructions 

Overflow 7.3.2 7-6 Load Bank and Jump 5.10.1 
Characteristic Load D-8ank Base and 

Underflow 7.3.2 7-6 Jump 5.10.3 
Divide Check 7.3.2 7-6 Load I-Bank Base and 

Jump 5.10.2 
Arithmetic instructions 

fixed-point 5.4 5-6 Base value selection Figure 8-3 
floating-point 5.5 5-11 

Binary Double Integer to 
A,rithmetic interrupt 4.2.4.3 4-4 Byte Convert instruction 5.14.9 

Arithmetic section Binary Single Integer to 
absolute values 4.2.1.3 4-2 Byte Convert instruction 5.14.8 
carry 4.2.4.2 4-3 
data word 4.2.1.1 4-1 Block multiplexer channel 6.2.1 
data word 

complement 4.2.1.2 4-2 Block transfer 5.3.8 
general operation 4.2.1 4-1 
microprogrammed Breakpoint interrupt status 7.3.3 

control 4.2.2 4-2 Figure 7-3 
overflow 4.2.4.1 4-3 

Byte Add instruction 5.14.14 
ASCII to Fieldata code 

conversion Table 0-2 0-4 Byte Add Negative 
instruction 5.14.15 

Automatic recovery 1.2.5 1-9 
Byte Compare instruction 5.14.4 

Auxiliary storage 
subsystems 1.2.8 1-10 Byte data packing formats 6.16 

Table 6-14 
a-field 4.3.2.3 4-20 

Byte instructions 
A-registers Binary Double Integer 

Executive 3.4.2.30 3-21 to Byte Convert 5.14.9 
user 3.4.2.3 3-18 Binary Single Integer 

to Byte Convert . 5.14.8 

B 
Byte Add 5.14.14 
Byte Add Negative 5. 14. 15 
Byte Compare 5.14.4 

Back-to-back operation 6.20 6-66 Byte Move 5.14.1 
Byte Move With 

Bank descriptor 8.3.4 8-9 Translate 5.14.2 
Byte to Binary Double 

Bank descriptor index Integer Convert 5.14.7 
registers 3.4.2.9 3-18 Byte to Binary Single 

Integer Convert 5.14.6 

Inde~-2 
"AGE 

Page 

8-9 
8-9 

5-38 

5-39 

5-39 

8-12 

5-65 

5-64 

6-3 

5-6 

7-8 
7-9 

5-68 

5-69 

5-58 

6-57 
6-59 

5-65 

5-64 
5-68 
5-69 
5-58 
5-54 

5-56 

5-64 

5-64 
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Index-3 
PAGE 
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Term Reference Page Term 

Conditional jump Control section 
instructions 

Double-Precision Control storage 
Jump Zero 5.11.2 5-40 

Halt Jump/Halt Keys 
0 and Jump 5.11.10 5-41 

Jump Carry 5.11.22 5-44 
Jump Divide Fault 5.11. 17 5-43 Data chaining 
Jump Floating 

Overflow 5.11.16 5-43 Data chaining precautions 
Jump Floating 

Underflow 5.11.15 5-43 Data transfer 
Jump Greater and 

Decrement 5.11. 1 ·5-40 Data transfers from storage 
Jump Low Bit 5.11. 12 5-42 
Jump Modifier Greater Data transfers to storage 

and Increment 5.11.13 5-42 
Jump Negative 5.11.8 5-41 Data word formats 
Jump Negative and 

Shift 5.11.4 5-40 Dayclock 
Jump No Carry 5.11.23 5-44 
Jump No Divide Fault 5. 1 1.21 5-44 Delayed storage check 
Jump No Floating interrupts 

Overflow 5.1 1.20 5-43 
Jump No Floating Designator register 

Underflow 5.1 1.19 5-43 
Jump No Low Bit 5.1'.11 5-42 Device addressing 
Jump No Overflow 5.11.18 5-43 
Jump Nonzero 5.11.6 5-41 Device states 
Jump Overflow· 5. 11. 14 5-42 
Jump Positive 5.11. 7 5-41 
Jump Positive and Device status 

Shift 5.11.3 5-40 
Jump Zero 5.11.5 5-40 Diagnostics instruction 
Jump/Jump Keys 5.11.9 5-41 

Divide fault 
Configuration assignments 3.3.7 3-15 

Divide Fractional instruction 
Configurations 

general 1.2 1-1 Divide Integer instruction 
segment/bank E.5 E-64 
segment/cabinet E.4 E-18 Divide Single Fractional 

instruction 
Control register address 

assignments 3.4.2 3-16 Division 
fixed-point 

Control register protection 3.4.2.32 3-21 floating-point 

Control register selection Double Floating to Byte 
designator 3.4.1 3-15 Convert instruction 

Control registers 3.4 3-15 Double Load A instruction 

Reference 

4.3 

3.4 

6.8.1 

6.16 

6.7 

Figure 4-1 

Figure 4-2 

Table 6-6 

8.2.2 

7.3.6.2 

8.2.1 

6.3.1 

6.3.2 
Table 6-2 

6.15 

5.15.20 

4.2.10.3 

5.4.14 

5.4.12 

5.4.13 

4.2.5 
4.2.16 

5.14.13 

5.2.9 

Index-4 
PAGE 

Page 

4-11 

3-15 

6-39 

6-57 

6-37 

4-13 

4-14 

6-30 

8-7 

7-12 

8-1 

6-5 

6-6 
6-9 

6-56 

5-76 

4-9 

5-10 

5-9 

5-9 

4-4 
4-10 

5-68 

5-3 
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Term Reference Page Term Reference 

Double Load and Convert Double-Precision Test Equal 
to Flclating instruction 5.5.12 5-17 instruction 5.7.14 

Double Load and Unpack 
E Floating instruction 5.5.10 5-16 

Double Load Magnitude A ECC 3.2 
instrLlction 5.2.11 5-4' 

Edit instruction 
Double Load Shift and function byte 5.14.5. 1 

Count instruction 5.8.8 5-36 subfunction byte 5.14.5.2 

Double Shift Algebraic EI chaining 6.8.3 
instruction 5.8.6 5-35 

Enable/Disable Dayclock 
Double Shift Circular instruction 5.15.3 

instruction 5.8.2 5-34 
Error correction code 3.2 

Double Shift Logical 3.3.1 
instruction 5.8.4 5-35 

Error detection and 
Double Store A instruction 5.3.7 5-5 reporting 3.3.5 

Double-Load Negative A Execute instruction 5.13.3 
instruction 5.2.10 5-3 

Executive registers 
Double-Precision A-registers 3.4.2.30 

Fixed-Point Add Index registers 3.4.2.29 
instruction 5.4.15 5-10 J-registers 3.4.2.27 

R-registers 3.4.2.23 
DoublEt-Precision 3.4.2.24 

Fixed-Point Add 3.4.2.25 
Negative instruction 5.4.16 5-10 3.4.2.26 

3.4.2.27 
DoubIE~-Precision Floating 3.4.2.28 

Add instruction 5.5.3 5-12 X-registers 3.4.2.29 

Doublf!-Precision Floating Executive bank descriptor 
Add NegativI3 instruction 5.5.4 5-13 table pointer register 3.4.2.5 

Doubll3-Precisi(m Fleating Executive control Section 8 
Divide instruction 5.5.8 5-15 

Executive instructions 
Doubl'e-Precisic)n Floati ng Diagnostics 5.15.20 

Mulltiply instruction 5.5.6 5-14 Enable/Disable 
Dayclock 5.15.3 

Double-precision Initiate Interprocessor 
floclting-point Interrupt 5.15.19 

clddition 4.2.13 4-10 Initiate Maintenance 
Interrupt 5.15.21 

Oouble-Precision Jump Input/Output 5.15.22 
Zero instruction 5.11.2 5-40 

Index-5 
'AGI 

Page 

5-32 

3-1 

5-59 
5-60 

6-40 

5-70 

3-1 
3-6 

3-8 

5-47 

3-21 
3-21 
3-20 
3-20 
3-20 
3-20 
3-20 
3-20 
3-21 
3-21 

3-18 

5-76 

5-70 

5-76 

5-77 
5-77 
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Term Reference Page Term 
.. 

load Base 5.15.9 5-74 Add Negative to A 
load Breakpoint Add Negative to X 

Register 5.15.6 5-73 Add Negative Upper 
Load Dayclock 5.15.2 5-70 Add Thirds 
Load Designator Add to A 

Register 5.15.13 5-75 Add to X 
load limits 5.15.10 5-74 Add Upper 
Load Quantum Timer 5.15.8 5-74 Divide Fractional 
Prevent All Interrupts Divide Integer 

and Jump 5.15.1 5-69 Divide Single 
Reset Auto-Recovery Fractional 

Timer 5.15.16 5-76 Double-Precision 
Select Dayclock 5.15.4 5-70 Fixed-Point Add 
Select Interrupt Double-Precision 

Locations 5.15.5 5-70 Fixed-Point 
Store Designator Add Negative 

Register 5.15.14 5-75 Multiply Fractional 
Store Processor 10 5.15.7 5-74 Multiply Integer 
Store Quantum Time 5.15.12 5-75 Multiply Single Integer 
Store System Status 5.15.18 5-76 
Toggle Auto-Recovery Fixed-point division 

Path 5.15.17 5-76 
User Return 5.15.15 5-75 Fixed-point multiplication 

Executive Request Fixed-point to 
instruction 5.13.4· ·5-47 floating-point conversion 

Externally specified index Floating Add instruction 
(ESI) 1.2.3 1-8 

6.2.1 6-3 Floating Add Negative 
instruction 

F Floating Compress and 
Load instruction 

Fieldata to ASCII code 
conversion Table 0-1 0-2 Floating Divide instruction 

Fixed address assignments 3.2.7 3-4 Floating Expand and Load 
Table 3-1 3-4 instruction 
Table 3-2 3-5 

Floating Multiply instruction 
Fixed-point arithmetic 

division 4.2.5 4-4 Floating-point 
multiplication 4.2.6 4-4 Addition 

Arithmetic instructions 
lFixed-point arithmetic Division 

instructions Multiplication 
Add Halves 5.4.17 5-10 
Add Magnitude to A 5.4.3 5-7 Floating-point arithmetic 
Add Negative Halves 5.4.18 5-11 instructions 
Add Negative Characteristic 

Magnitude to A 5.4.4 5-7 Difference to 
Add Negative Thirds 5.4.20 5-11 Upper 

Reference 

5.4.2 
5.4.8 
5.4.6 
5.4.19 
5.4.1 
5.4.7 
5.4.5 
5.4.14 
5.4.12 

5.4. 13 

5.4.15 

5.4.16 
5.4.11 
5.4.9 
5.4.10 

4.2.5 

4.2.6 

4.2. , 1 

5.5.1 

5.5.2 

5.5.14 

5.5.7 

5.5.13 

5.5.5 

4.2.12 
5.5 
4.2.16 
4.2.15 

5.5.16 

Index-6 
'AGE· 

Page 

5-7 
5-8 
5-8 
5-11 
5-7 
5-8 
5-8 
5-10 
5-9 

5-9 

5-10 

5-10 
5-9 
5-8 
5-8 

4-4 

4-4 

4-9 

5-11 

5-12 

5-18 

5-15 

5-18 

5-13 

4-10 
5-11 
4-10 
4-10 

5-19 



SPERRY UNIVAC 1100/80 Systems 
4x4 Capability Processor and Storage Programmer Reference . UPDATE LEVEL 

Term Reference Page Term Reference 

D,)uble LOcld and 
Convert to Floating 5.5.12 5-17 Function byte 5.14.5.1 

Dc:)uble Load and 
Unpack Floating 5.5.10 5-16 Function code 

Dc)ubfe-PrEtcision cross-reference Table C-1 
Floating Add 5.5.3 5-12 

D4)uble-Precision f-field 4.3.2.1 
Floating Add 

Negative 5.5.4 5-13 
G DfDuble-PrEtcision 

Floating Divide 5.5.8 5-15 
OIDuble-Precision General configurations 1.2 

Floating Multiply 5.5.6 5-14 
Floating Add 5.5.1 5-11 General register stack 3.4 
Floating Add Negative 5.5.2 5-12 
Floating Compress and GAS register assignments Table 3-6 

Load 5.5.14 5-18 Table 3-7 
Floating Divide 5.5.7 5-15 
Floating Expand and Guard Mode interrupt 7.3.1 

Load 5.5.13 5-18 Figure 7-1 
Floating Multiply 5.5.5 5-13 
L()ad and Convert to Guard mode register 3.4.2.11 

Floating 5.5.11 5-17 
Lc)ad and Unpack 

H Floating 5.5.9 5-16 
Magnitude of 

Charactc~ri~tic Halt Channel instruction 6.4.6 
Difference to 

Upper 5.5.15 5-19 Halt Device instruction 6.4.5 

Floating-point numbers Halt Jump/Halt Keys and 
characteristic Jump instruction 5.11.10 

overflow/underflow 4.2.10 4-8 
divide fault 4'.2.10.3 4-9 h-field 4.3.2.6 
division 4.2.16 4-10 
dou ble-prt!cision 4.2.8.2 4-7 
double-pmcision 

addition 4.2.13 4-10 
multiplication 4.2.15 4-10 Immediate storage check 
negative numbers 4.2.8.3 4-7 interrupt registers 3.4.2.6 
normalized 4.2.9 4-8 
fI!sidue 4.2.8.4 4-8 Immediate storage check 
single-precision status register 3.4.2.12 

addition 4.2.12 4-10 
single-precision 4.2.8.1 4-7 Increase instructions 5. 13. 14 
subtraction 4.2.14 4-10 
word formats 4.2.8 4-11 Index registers 

Executive 3.4.2.29 
Floating-point ;zero 4.2.17 4-11 user 3.4.2.2 

Format flags Table 6-8 6-32 Initial load 1.2.5 
6.7.1 6-37 6.19 

Index-7 
PAGE 

Page 

5-59 

C-1 

4-12 

1-1 

3-15 

3-16 
3-17 

7-5 
7-7 

3-18 

6-21 

6-20 

5-41 

4-23 

3-18 

3-19 

5-51 

3-21 
3-17 

1-9 
6-66 
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Term Reference Page Term Reference 

Initiate Interprocessor Instruction ~ord fields 
Interrupt instruction 5. 15. 19 5-76 a-field 4.3.2.3 

f-field 4.3.2.1 
Initiate Maintenance h-field 4.3.2.6 

Interrupt instruction 5.15.2 , 5-77 i-field 4.3.2.7 
j-field 4.3.2.2 

Input/Output device u-field 4.3.2.8 
addressing 6.3.1 6-5 x-field 4.3.2.5 

Input/Output interrupts Instruction word format 4.3.1 
Machine Check 7.4.1 7-19 
Normal 7.4.2 7-21 Internal SIU check interrupt 7.3.6.2.1 
TC!bled 7.4.3 7-29 

Internally specified index 
Input/Output system states 6.3.2 6-6 (151) 1.2.3 

6.2.1 
Input/Output unit 1.2.3 1-7 

Section 6 Interprocessor interrupt 7.3.4 

Instruction mnemonic Interrupt address word 6.10 
cross-reference Table C-1 C-1 

Interrupt errors 7.5 
Instruction repertiore 

summary Appendix C Interrupt generation flags 6.9 

In:struction repertoire Interrupt mask register 6.18 
bank descriptor 

selection Interrupt priority Table 7-1 
instructions 5.10 5-38 

byte instructions 5.14 5-51 Interrupt seQuence 7.2 
conditional jump 

instructions 5. 11 5-39 Interrupt types 
Executive instructions 5.15 5-69 arithmetic exception 7.3.2 
fixed-point arithmetic clock 7.3.5 

instructions 5.4 5-6 input! output 7.4 I 
floating-point interprocessor 7.3.4 

arithmetic power check 7.3.7 
instructions 5.5 5-11 program exception 7.3.1 

load instructions 5.2 5-2 program-initiated 7.3.3 
logical instructions 5.12 5-44 storage check 7.3.6 
miscellaneous 

instructions 5.13 5-46 Interrupts Section 7 
search and 

masked-search Invalid function codes 5.16 
instructions 5.6 5-20 

shift instructions 5.8 5-32 Invalid Instruction 
store instructions 5.3 5-4 interrupt 7.3.1 
test (or skip) 

instructions 5.7 5-28 Invalidate interface 3.3.4 
unconditional jump 

instructions 5.9 5-37 IOU error interrupt register 3.4.2.14 

Index-8 
PAGE 

Page 

4-20 
4-12 
4-23 
4-23 
4-12 
4-24 
4-22 

4-11 

7-13 

1-8 
6-3 

7-9 

6-45 

7-32 

6-44 

6-64 

7-2 

7-3 

7-6 
7-10 
7-19 
7-9 
7-17 
7-5 
7-8 
7-10 

5-77 

7-5 

3-8 

3-19 
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Term Reference Page Term Reference 

IOU functional Jump Negative and Shift 
characteristics instruction 5.11.4 

channels 6.2.1 6-3 
subchannehs 6.2.2 6-5 Jump Negative instruction 5.11.8 

i-field 4.3.2.7 4-23 Jump No Carry instruction 5. 11.23 

1/0 instlruction format 6.3.4 6-14 Jump No Divide Fault 
instruction 5. 11.2 1 

I/O inst:ruction operation 6.3.5 6-15 
Jump No Floating Overflow 

I/O instruction status 6.11 6-50 instruction 5.11.20 

I/O instructions Jump No Floating 
Halt Device 6.4.5 6-20 Underflow instruction 5.11. 19 
Lo,ad Channel Register 6.4.7 6-22 
LOiad Table Control Jump No Low Bit 

Words 6.4.8 6-23 instruction 5.11.11 
Start 1/0 Fast Release 6.4.1 6-16 
Te~st Subchi:Jnnel 6.4.4 6-19 Jump No Overflow 
Word Channel instruction 5.11.18 

Operation 6.4.5.2 6-21 
Jump Nonzero instruction 5.11.6 

I/O operations 6.5 6-25 
Jump Overflow instruction 5.11.14 

I/O status 6.10 6-45 
Table 6-12 6-46 Jump Positive and Shift 

instruction - 5.11.3 

J Jump Positive instruction 5.11.7 

Jump Carry instruction 5.11.22 5-44 Jump Zero instruqtion 5.11.5 

Jump Divide Fault Jump/Jump Keys 
instruction 5. 11. 17 5-43 instruction 5.11.9 

Jump Floating Overflow j-field 4.3.2.2 
instruction 5.11.16 5-43 

J-register 4.3.2.2.2 
Jump Floating Und&rflow fields Table 4-5 

instruction 5.11.15 5-43 format Figure 4-3 

Jump Greater and 
L Decrlement im»truction 5.11. 1 5-40 

Jump history stack 3.4.2.16 3-19 Left circular shifting 5.8 

Jump L.ow Bit instruction 5.11.12 5-42 Left Double Shift Circular 
instruction 5.8.10 

Jump Modifier Greater and 
Incre~ment instruction 5. 11. 13 5-42 

Index-9 
PAGE 

Page 

5-40 

5-41 

5-44 

5-44 

5-43 

5-43 

5-42 

5-43 

5-41 

5-42 

5-40 

5-41 

5-40 

5-41 

4-12 

4-15 
4-16 
4-16 

5-32 

5-36 
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Term Reference Page Term Reference 

Load A 5.2.1 
Left Double Shift Logical Load Magnitude A 5.2.3 

instruction 5.S.12 5-37 Load Negative 
Magnitude A 5.2.4 

Left logical shifting 5.S 5-32 Load R 5.2.5 
Load X 5.2.7 

Left Single Shift Circular Load X Increment 5.2.8 
instruction 5.S.9 5-36 Load X Modifier 5.2.6 

Left Single Shift Logical Load I-Bank Base and 
iinstruction 5.S.11 5-36 Jump instruction 5.10.2 

Limits 8.3.5 8-9 Load Limits instruction 5.15.10 

Load A instruction 5.2.1 5-2 Load Magnitude A 
instruction 5.2.3 

Load Addressing 
Environment instruction 5. 15. 11 5-74 Load Modifier and Jump 

instruction 5.9.2 
Load and Convert to 

Floating instruction 5.5.11 5-17 Load Negative A instruction 5.2.2 

Load and Unpack Floating Load Negative Magnitude A 
instruction 5.5.9 5-16 instruction 5.2.4 

Load Bank and Jump Load Quantum Timer 
instruction 5.10.1 5-38 instruction 5.15.8 

Load Base instruction 5.15.9 5-74 Load R instruction 5.2.5 

Load Breakpoint Register Load Register Set 
instruction 5.15.6 5-73 instruction 5. 13. 12 

Load Channel Register Load Shift and Count 
instruction 6.4.7 6-22 instruction 5.8.7 

Load Dayclock instruction 5.15.2 5-70 Load Table Control Words 
instruction 6.4.8 

Load Designator Register 
instruction 5.15.13 5-75 Load X Increment 

instruction 5.2.8 
Load DR Designators 

instruction 5.13.1 5-46 Load X instruction 5.2.7 

Load D-Bank Base and Load X Modifier instruction 5.2.6 
Jump instruction 5.10.3 5-39 

Logical AND instruction 5.12.3 
Load instructions 

Double Load A 5.2.9 5-3 Logical Exclusive OR 
Double Load instruction 5.12.2 

Magnitude A 5.2.11 5-4 
Double-Load 

Negative A 5.2.10 5-3 

Inde)t-10 
PAGE 

Page 

5-2 
5-2 

5-2 
5-3 
5-3 
5-3 
5-3 

5-39 

5-74 

5-2 

5-37 

5-2 

5-2 

5-74 

5-3 

5-49 

5-35 

6-23 

5-3 

5-3 

5-3 

5-45 

5-45 



SPERRY UNIVAC 1100/80 Systems 
4x4 Capability Processor and Storage Programmer Reference UPDATE \.lV£L 

Term Reference Page Term Reference 

Logical instructions Masked Load Upper 
LClgical AND 5.12.3 5-45 instruction 5.12.4 
Logical Exclusive OR 5.12.2 5-45 
Logical OR 5.12.1 5-45 Masked Search Equal 
Masked Load Upper 5.12.4 5-46 instruction 5.6.7 

Logical OR instruction 5.12.1 5-45 Masked Search Greater 
instruction 5.6.10 

M Masked Search Less Than 
or Equal/Not Greater 

Machine check interrupts 7.4.1 7-19 instruction 5.6.9 

Magnitude of Characteristic Mask~d Search N'ot Equal 
DiffEtrence to Upper instruction 5.6.8 

instruction 5.5.15 5-19 
Masked Search Not Within 

Main storage organization 8.3.1 8-8 Range instruction 5.6.12 

Main storage unit Masked Search Within 
address generation Table 3-4 3-13 Range instruction 5.6.11 
address parity 

checkinl~ 3.2.5 3-3 Miscellaneous instructions 
ECC write check Execute 5.13.3 

disable 3.2.3 3-3 Executive Request 5.13.4 
fbted addrf~ss Increase 5.13.14 

assignments 3.2.7 3-4 Load DR Designators 5.13; 1 
partial write error Load Register Set 5.13.12 

detection 3.2.2 3-2 No Operation 5.13.10 
partitioning 3.3.6.2 3-14 Store DR Designators 5.13.2 
rE~fresh fault 3.2.6 3-3 Store Register Set 5. 13. 11 
write control parity Test and Clear and 

checking 3.2.4 3-3 Skip 5.13.7 
write data error Test and Set 5.13.5 

detection 3.2.1 3-2 Test and Set Alternate 5.13.8 
Test and Set and Skip 5.13.6 

Main store interlace Test and Set and Skip 
(MSI) stack 3.3.3 3-8 Alternate 5.13.9 

Test Relative Address 5.13.13 
MaintEtnance SEtction 2.4 2-1 

Mode, addressing 3.3.6.1 
Mask register 3.4.2.19 3-20 

3.4.2.25 3-20 Module select register 3.2.7 
5.15.5 

Maskeld Alphanumeric 
Sealrch Greater Monitor 6.9.2 

i"structions 5.6.14 5-28 
MSR 3.2.7 

Masketd Alphanumeric 
Sealrch Less Than or Multiplication 

E:qual instruction 5.6.13 5-27 fixed-point 4.2.6 
floating-point 4.2.15 

Index-11 
PAGE 

Page 

5-46 

5-24 

5-25 

5-25 

5-25 

5-26 

5-26 

5-47 
5-47 . 
5-51 
5-46 
5-49 
5-49 
5-47 
5-49 

5-48 
5-48 
5-48 
5-48 

5-48 
5-49 

3-10 

3-4 
5-70 

6-44 

3-4 

4-4 
4-10 
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Term Reference Page Term Reference 

Multiply Fractional Processing unit 
instruction 5.4.11 5-9 arithmetic section 2.3 

control section 2.2 
Multiply Integer instruction 5.4.9 5-8 maintenance section 2.4 

Mlultiply Single Integer Processor interrupt errors 7.5.1 
instruction 5.4.10 5-8 

Processor state 8.2 
Multiprocessor interrupt 

synchronization 7.3.9 7-18 Program Controlled 
interrupt 6.9.1 

·N Program exception 
interrupts 

Nc:> Operation instruction 5.13.10 5-49 Address Exception 7.3.1 
Guard Mode 7.3.1 

Normal interrupt registers 3.4.2.7 3-18 Invalid Instruction 7.3.1 

Nlormal interrupts 7.4.2 7-21 Program initiated interrupts 
Breakpoint 7.3.3 

Normal status register 3.4.2.13 3-19 Executive Request 7.3.3 
Jump History Stack 7.3.3 

Normalized floating-point Test and Set 7.3.3 
numbers 4.2.9 4-8 

Program segmentation 8.3.2 

0 P-capturing instructions 8.3.9 

Octal vs mnemonic 
Q instruction code Table C-3 C-20 

Overflow 4.2.4.1 4-3 Quantum timer register 3.4.2.10 

P R 
Parity checking 3.2.4 3-3 Real-time clock interrupts 7.3.5 

Partitioning 1.2.5 1-9 Real-time clock register 3.4.2.17 
3.3.&.2 3-14 

Relative address 8.3.3 
Peripheral subsystems 

destandardized 1.2.9 1-11 Repeat count register 3.4.2.18 
minimum complement 1.2.10 1-11 3.4.2.24 
standard 1.2.8 1-10 

Reset Auto-Recovery Timer 
Power Check interrupt 7.3.7 7-17 instruction 5.15.16 

Figure 7-9 7-18 
Residue 4.2.8.4 

Prevent All Interrupts and 
Jump instruction 5.15.1 5-69 Right algebraic shifting 5.8 

I Ind •• -12 
PAGE 

Page 

2-2 
2-1 
2-2 

7-32 

8-1 

6-44 

7-5 
7-5 
7-5 

7-8 
7-8 
7-8 
7-8 

8-8 

8-13 

3-18 

7-10 

3-19 
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Term Reference Page 

I 
Term Reference 

Right circular shifting 5.8 5-32 Search Equal instruction 5.6.1 

Right .Iogical shifting 5.8 5-32 Search Greater instruction 5.6.4 

R-regis1ters Search Less Than or 
Executive 3.4.2.23 3-20 . Equal/Search Not 

3.4.2.24 3-20 Greater instruction 5.6.3 
3.4.2.25 3-20 
3.4.2.26 3-20 Search Not Equal 
3.4.2.27 3-20 instruction 5.6.2 
3.4.2.28 3-21 
3.4.2.18 3-19 Search Not Within Range 

user 3.4.2.18 3-19 instruction 5.6.6 
3.4.2.19 3-20 
3.4.2.20 3-20 Search Within Range 
3.4.2.22 3-20 instruction 5.6.5 

S 
Segment/bank storage 

configurations 3.3.7 
E.5 

Scientific accelEtrator 
module 2.3 2-2 Segment/cabinet storage 

configurations 3.3.7 
Search and ma~~ked-search E.4 

instructions 
Masked Alphanumeric Select Oayclock instruction 5.15.4 

Search Greater 5.6.14 5-28 
Masked Alphanumeric Select interrupt locations Figure 5-2 

Search Less Than 
or Equal 5.6.13 5-27 Select Interrupt Locations 

Masked SE~arch Equal 5.6.7 5-24 I instruction 5.15.5 
Masked SE~arch 

Greater 5.6.10 5-25 Shift count 4.3.2.8.3 
Masked S4~arch Less 

Than or Equal/Not Shift instructions 
Greater 5.6.9 5-25 Double Load Shift and 

Masked Search Not Count 5.8.8 
Equal 5.6.8 5-25 Double Shift Algebraic 5.8.6 

Masked Search, Not Double Shift Circular 5.8.2 
Within Range 5.6.12 5-26 Double Shift Logical 5.8.4 

Masked Slearch Within Left Double Shift 
Range 5.6.11 5-26 Circular 5.8.10 

S;earch Equal 5.6.1 5-21 Left Double Shift 
Search Greater 5.6.4 5-23 Logical 5.8.12 
Search Less Than or Left Single Shift 

Equal/Search Not Circular 5.8.9 
Greater 5.6.3 5-22 Left Single Shift 

Search Not Equal 5.6.2 5-22 Logical 5.8.11 
Search N(lt Within Load Shift and Count 5.8.7 

Range 5.6.6 5-24 Single Shift Algebraic 5.8.5 
Search Within Range 5.6.5 5-23 Single Shift Circular 5.8.1 

Single Shift Logical 5.8.3 

Inclex-t 3 
PAGE 

Page 

5-21 

5-23 

5-22 

5-22 

5-24 

5-23 

3-15 
E-64 

3-15 
E-18 

5-70 

5-71 

5-70 

4-25 

5-36 
5-35 
5-34 
5-35 

5-36 

5-37 

5-36 

5-36 
5-35 
5-35 
5-34 
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Term Reference Page Term Reference 

partitioning 3.3.6.2 
Shifting storage interleave 3.3.6 

left circular 5.8 5-32 tag and data buffer 3.3.2 
left logical 5.8 5-32 
right algebraic 5.8 5-32 Storage interleave 3.3.6 
right circular 5.8 5-32 
right logical 5.8 5-32 Storage system 1.2.2 

S~ction 3 
SIL data word Figure 5-2 5-71 

Store A instruction 5.3.1 
Single Shift Algebraic 

instruction 5.8.5 5-35 Store Constant instructions 5.3.5 

S;ingle Shift Circular Store Designator Register 
instruction 5.8.1 5-34 instruction 5.15.14 

Single Shift Logical Store DR Designators 
instruction 5.8.3 5-34 instruction 5.13.2 

SIU/MSU interface check Store instructions 
interrupt 7.3.6.2.2 7-14 Block Transfer 5.3.8 

Double Store A 5.3.7 
SIU/MSU read or partial Store A 5.3.1 

write ECC check Store Constant 
interrupt 7.3.6.2.3 7-16 instructions 5.3.5 

Store Magnitude A 5.3.3 
Staging registers 3.4.2.20 3-20 Store Negative A 5.3.2 

3.4.2.26 3-20 Store R 5.3.4 
Store X 5.3.6 

Start I/O Fast Release 
instruction 6.4.2 6-17 Store Location and Jump 

instruction 5.9.1 
Status table 6.12 6-51 

Store Magnitude A 
Storage check interrupts instruction 5.3.3 

Delayed Storage 
Check 7.3.6.2 7-12 Store Negative A 

Immediate Storage instruction 5.3.2 
Check 7.3.6.1 7-11 

Store Processor 10 
Storage configurations 3.3.7 3-15 instruction 5.15.7 

Appendix E 
Store Quantum Time 

Storage interface unit instruction 5.15.12 
addressing modes 3.3.6.1 3-10 
error detection and Store R instruction 5.3.4 

reporting 3.3.5 3-8 
functional Store Register Set 

characteristics 3.:l.1 3-6 instruction 5. 1 3. 11 
general 3.3 3-5 
invalidate interface 3.3.4 3-8 Store Subchannel Status 
main store interlace command 6.6.2 

stack 3.3.3 3-8 6.13 

Index-14 
!lAGE 
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3-14 
3-9 
3-7 

3-9 

1-7 

5-4 

5-5 

5-75 

5-47 

5-6 
5-5 
5-4 

5-5 
5-4 
5-4 
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5-37 
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Store System Status Test and Set Alternate 
instlruction 5. 15. 18 5-76 instruction 

Store X instruction 5.3.6 5-5 Test and Set and Skip 
Alternate instruction 

Subchannel expan~on 
feature channel base Test and Set and Skip 

r.,gister 6.17 6-64 instruction 

Subchannel states 6.3.2 6-6 Test and Set instruction 
Table 6-2 6-9 

Test Equal instruction 
Subchannel status 6.14 6-53 

Test Even Parity instruction 
Subchannels, IOU 

fun.:tional Test Greater instruction 
characteristics 6.2.2 6-5 

Test Less Than or 
Subfunction byte 5.14.5.2 5-60 Equal/Test Not Greater 

instruction 
Subsystem availability unit 1.2.6 1-10 

T est Less Than or 
System consoh~ 1.2.4 1-8 Equal/Test Not Greater 

Than Modifier 
System maintenance unit 1.2.7 1-10 instruction 

System minimum/maximum Test Negative instruction 
configurations Table 1-1 1-6 

Test Nonzero instruction 
System status word 2.6 2-3 

Figure 2-1 2-4 Test Not Equal instruction 

Systelm transition unit 1.2.5 1-9 Test Not Within Range 
instruction 

T Test Odd Parity instruction 

Tabled interrupts 7.4.3 7-29 Test Positive instruction 

Tabled status word 6.10 6-45 Test Relative Address 
instruction 

Termination conditiorts 
byte or block Test Subchannel instruction 

multiplc!xer 
. channel Table 6-9 6-33 Test Within Range 

word channel Table 6-10 6-35 instruction 

Test clnd Clear and Skip Test Zero instruction 
instruction 5.13.7 5-48 

Test (or skip) instructions 
Double-Precision Test 

Equal 

Reference 

5.13.8 

5.13.9 

5.13.6 

5.13.5 

5.7.6 

5.7.1 

5.7.9 

5.7.8 

5.7.3 

5.7.13 

5.7.5 

5.7.7 

5.7.11 

5.7.2 

5.7.12 

5.13.13 

6.4.4 

5.7.10 

5.7.4 

5.7.14 

Index-15 
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5-48 

5-48 

5-48 

5-48 

5-30 

5-28 

5-31 

·5-30 

5-29 

5-32 

5-30 

5-30 

5-31 

5-29 

5-32 

5-49 

6-19 

5-31 

5-29 

5-32 
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Test Equal 5.7.6 5-30 R-registers 
Test Even Parity 5.7.1 5-28 
Test Greater 5.7.9 5-31 
Test Less Than or 

EQual/Test Not X-registers 
Greater 5',7.8 5-30 

Test Less Than or yser bank descriptor table 
Equal/Test Not pointer register 

Greater Than 
Modifier 5.7.3 5-29 User Return instruction 

Test Negative 5.7.13 5-32 
Test Nonzero ' 5.7.5 5-30 u-field 
Test Not Equal 5.7.7 5-30 
Test Not Within Range 5.7.11 5-31 

W Test Odd Parity 5.7.2 5-29 
T est Positive 5.7.12 5-32 
Test Within Range 5.7.10 5-31 Word channel 
Test Zero 5.7.4 5-29 termination conditions . 

Theory, addressing 8.3.3 8-8 Word formats 

Toggle Auto-Recovery Path WRITE DATA CHECK signal 
instruction . 5.15.17 76-5 

Transfer in Channel 
X command 6.6.1 6-36 

Truncated search 6.8.4 6-41 x-field 

Truncated search X-registers 
restrictions 6.S.5 6-42 Executive 

user 

U 
Unconditional jump 

instructions 
Allow All Interrupt and "1 

Jump 5.9.3 5-38 
Load Modifier and 

Jump 5.9.2 5-37 
Store Location and 

Jump 5.9.1 5-37 

User registers 
A-registers 3.4.2.3 3-18 
Index registers 3.4.2.2 3-17 
J-registers 3.4.2.21 3-20 

Reference 

3.4.2.18 
3.4.2.19 
3.4.2.20 
3.4.2.22 
3.4.2.2 

3.4.2.8 

5.15.15 

4.3.2.8 

Index-16 
'AGE 

Page 

3-19 
3-20 
3-20 
3-20 
3-17 

3-18 

5-75 

4-24 

Table 6-10 6-35 

Appendix B 

3.2.1 3-2 
3.2.2 3-2 

4.3.2.5 4-22 

3.4.2.29 3-21 
3.4.2.2 3-17 



35 34 33 32 18 17 o 

ESI ACCESS CONTROL WORD (QUARTER WORD) 

35 34 33 32 31 30 29 18 17 o 

BYTE MANIPULATION STAGING REGISTER 1 

BT 

BS2 BS3 BS4 
0 1 2 3 4 5 6 7 8 

315 27 26 18 17 9 8 0 

BYTE MANIPULATION STAGING REGISTER 2 

[ BHO BH1 

:'15 18 17 0 

BYTE MANIPULATION STAGING REGISTER 3 

[ _______ B_B_O ______ ~ _______ B_B_1 ______ ~ ________ BB_2 ______ ~ ________ B_B3 ____ ,~ 
35 27 26 18 17 9 8 o 

J REGISTER 

~'5 34 33 32 31 21 20 18 17 320 

163 



Appendix C. Instruction Repertoire and Instruction Times 

The estirnated im.truction times given below are a subset of the actual execution times, Actual 
execution times are a function of SIU conflicts, storage spigot conflicts, internal CPU instruction 
sequencing conflicts, register conflicts, timing between CPU and storage, and interrupt processing, 
Also, system parameters which affect actual execution times are instruction storage access, storage 
characteristics (i.e" cycle time, storage refresh time, access time, and service time) and cable lengths, 
See AppE~ndix A for notational conventions used in the description column, and the notes at the end 
of the table for additional information on the instruction times, For the meaning of the symbol '*' 
(used in the Mnemonic column), and the symbols 'a' and 'b' (used in the Instruction Time column, see 
the end of the table, 

Functicm Mnemonic Instruction Description Instruc-
Code tion 

(Octal) Time (in 
ns) 

f ji 

00 0-117 - Invalid Code Causes Invalid Instruction interrupt to address 1150 

221 8 

01 0-~17 S, SA Store A (A.) - U 200 

02 0-'17 SN,SNA Store Negative A - (A.) - U 200 

03 0-'17 SM, SMA Store Magnitude A I (A.) I - U 200 

04 0-'17 S, SR Store R (R.) - U 200 

05 0-'17 SZ Store Zero 000000 000000 - U 200 

(a=O) 
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Function Mne~monic 

Code 
(Octal) 

-
f j 

05 0-17 SNZ 

(a= 1) 

05 0-17' SP1 

(a=2) 

05 0-17' I SN1 

(a=3) 

05 0-17 SFS 

(a=4) 

05 0-17 
I 

SFZ I 
(a=5) 

05 0-17 SAS 

(a=6) 

05 0-17 SAZ 

(a=7) 

05 0-17 INC 

(a= 10) 

05 0-17 DEC 

(a= 1'1) 

05 0-17 INC 2 

(a= 1:~) 

05 0-1'1 DEC 2 
(a= 1 :3) 

Instruction Description 

Store Negative Zero 777777 777777 - U 

Store Positive One 000000 000001 -u 

Store Negative One 777777 777776 - U 

Store Fieldata Blanks 050505 050505 - U 

Store Fieldata Zeros 606060 606060 - u 

Store ASCII Blanks 040040 040040 - U 

Store ASCII Zeros 060060 060060 - U 

ilncrease (U) + 1 - U. If initial or final value of U=O, 

execute N; else skip NI 

Decrease (U) - 1 - U. If initial or final value of U=O, 

execute NI; else skip NI 

Incr~~se by 2 (U) + 2 - U. If initial or final value of U=O, 

execute NI; else skip NI 

Decrease by 2 (U) - 2 - U. If initial or final value of U=O, 

execute NI; else skip NI 

Instruc-
tion 

Time (in 
ns) 

200 

200 

200 

200 

200 

200 

200 

5501750 

5501750 

5501750 

5501750 
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Function 
Code 

(Octal) 

f j 

06 0-17 

06 0-·17 

07 0-11 

07 12 

07 13 

07 14 

07 15 

07 16 

07 "7 

10 ()'-17 

166 

Mnemonic 

ENZ 

(a== 14-17) 

s. SX 

LOJ 

LlJ 

LPO 

SPO 

(a == 0) 

LBJ 

L. LA 

Instruction 

Eliminate Negative 

Zero 

Store X 

Invalid Code 

Load 0 Bank Base 

and Jump 

Description Instruc­
tion 

Time (in 
ns) 

Negative 0 is changed to positive 0 for 650 

sign-extended operands 

(X.) - U 200 

Causes Invalid Instruction interrupt to address 1 15Q 

221 8 

Select BOR specified by 012; if 012=0 select 2550 

BOR2; if 012= 1 select BOR3; load BOR with 

new BO located by BOI and BOTP specified in 

(X.); old BOI and P+ 1 - X.; jump to address 
U 

Load I Bank Base and Select BOR specified by 012; if 012=0 select 2550 

Jump 

Load Designators 

Store Designators 

Invalid Code 

BORO; if 012 = 1 select BOR 1; load BOR with 

new BO located by BOI and BOTP specified in 

(X.); old BOI and P+ 1 - X.; jump to address 

U 

(U)e.&.3-0 - Designator Register: 

(Ulo - 04 (U)3 - 010 

(U)1 - 05 (U)& - 017 

(U)2 - 08 (Ule - 020 

Designator Register O-bits - Us-o' zeros -
U

17
_
7

: 

04 - Uo 012 - U4 

05 - U 1 017 - Us 
08 - U2 020 - Us 

010 - U3 

Causes Invalid Instruction interrupt to address 

221 8 

Load Bank and Jump Load BOR specified by (X.l34•33 with new BO 

located by BOI and BOTP specified in (X.); old 

BOI and P+ 1 - X.; jump to address U 

Load A (U) - A. 

600 

200 

1150 

2550 

200 



Function Mnl~monic Instruction Description Instruc-
Code tion 

(Octal) Time (in 
ns) 

f j 

11 0-17 LN. LNA Load Negative A -CU) - A. 200 

12 0-17 LM. LMA Load Magnitude A I (U) ! - A. 200 

13 0-17 LNM. LNMA Load Negative -! (U) I-A. 200 
Magnitude A 

14 0-1'7 A.AA Add to A (A.)+(U) - A. 200 

15 0-1'7 AN. ANA Add Negative To A (A.) - (U) - A. 200 

16 0-1'7 AM. AMA Add Magnitude To A (A.)+I (U) I - A. 200 

17 0-1'7 ANM. ANMA Add Negative (A.) - I (U) I - A. 200 
Magnitude To A 

20 0-1'7 AU Add Upper (A.)+(U) - A.+ 1 250 

21 0-1'7 ANU Add Negative Upper (A.) - (U) - Aa+ 1 250 

22 0-1!5 BT Block Transfer. (X. + u) - X. + u; repeat K times 1050 + 
Repeat 200K 

23 0-17 L. LR Load R (U) - R. 200 

24 0-17 A.AX Add To X (X.)+(U) - X. 200 

25 0-17 AN.ANX Add Negative To X (X.) - (U) - X. 200 

26 0-17 LXM Load X Modifier (U) - X. 17-o; X.35- 18 unchanged 200 

27 0-1'7 L. LX Load X (U) - X. 200 

/ 

30 0-17 MI Multiply Integer (A.)·(U) - A •. A.+ 1 1150 + 

100b 

31 0-17 MSI Multiply Single (A.)'(U) - A. 1100 + 
Integer 100b 

32 0-1'7 MF Multiply Fractional (A.)·(U) - A •. A.+ 1 1250 + 
100b 

b - Numb43r of arithmetic loops 
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Function Mnemonic Instruction Description Instruc-
Code tion 
(Octal) Time (in 

ns) 

f ,i 

33 00 BM Byte Move Transfer N bytes from source string to 2100 + 
receiving string. Truncate or fill receiving 500N 

string as required 

33 01 BMT Byte Move With Translate and transfer N bytes from source 2100 + 
Translate string to receiving string. Truncate or fill 1200N 

receiving string as required 

33 02 BBT* Byte Translate and Translate and test N bytes against (A); if not 

Test equal, terminate instruction with JO pointing 

to unequal byte and Nt 0 

33 03: BTC Byte Translate Translate and compare N bytes from string E 1600 + 
and Compare to M bytes from string F; terminate instruction 2000N 

on not equal or when both M and N have 

been reduced to zero; when: 

(A.) > 0; string E > F 

(A.) = 0; string E == F 

(A.) < 0; string E < F 

33 04 BC Byte Compare Compare N bytes from string E to M bytes 1600 + 
from string F; terminate instruction on not 2000N 

equal or when both M and N are zero 

33 05 BPD* Byte to Packed Convert N bytes in string E to packed decimal -
Decimal Convert in string F 

33 0~3 PDB* Packed Decimal to Convert N packed decimal digits in string E to -
Byte Convert bytes in string F 

33 0~7 EDIT Edit Edit byte string E and transfer to byte string F 

under the control of string G (see Note 2 (b)) 

Skip 4600 + 
500N, 

Editing action 4600 + 
2300N2 

Blank if zero 4600 + 
1000N2 

• - Simulated in software by the Executive System. 
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Function F-monic 
I 

Instruction 
Code I I 

(Octal) ! I 
I 

i 
i 

'fl' I I 
j I ! 

! 

33 10 BI Byte to Binary 

Single Integer 

Convert 

33 i 11 BDI : Byte to Binary 
! Double Integer 
I i Convert 

33 12 IB Binary Single Integer 

to Byte Convert 

I 
33 13 DIB Binary Double Integer ! 

I 

I I to Byte Convert 
i 

33 14 BF Byte to Single 
I , 

I 
, 

Floating Convert 
I : 

: 

I : 
33 15 BDF I Bytp. to Double 

I 
i Floating Convert 
I 

I 
33 16 FB Single Floating to 

i Byte Convert 

i ! 

I : 

I 33 17 OrB Double Floating to 

I 
I i Byte Convert 

i i 
I 

34 0-17 01 Divide Integer 

I 

35 0-17 DSF Divide Single 

Fractional 

36 0-17 OF Divide Fractional 

37 I 00 OB* Ouarter-Word Byte 
I 

i 

37 01 BO* Binary to Ouarter-

Word Byte Extend 

\ 

• - Simulatlsd in software by the Executive System. 

b == Number- of arithmetic loops 

I 
Description Instruc-

tion 
I Time (in 
i ns) 
; 

i 

Convert N bytes in string E into a signed 1800 + 

binary integer ·in register A. 750N 

I Convert N bytes in string E into a signed 1950 + 

binary integer in registers A. and A. + 1 750N 

Convert the binary integer in A. to byte format 8850 + 

and store in string E SOON 

Convert the binary integer in A. and A. + 1 to 9100 + 

byte format and store in string E SOON 

Convert N bytes in string E into a single 13,850+ 

length floating point format in register Aa 1050N 

Convert N bytes in string E into a double 13,850+ 

length floating point format in registers Aa, 1050N 

As+ 1 

Convert the single length floating point 5150 + 

number in As to byte format and store in 1050N 

string E 

Convert the double length floating point 5150 + 
I number in As and A. + 1 to byte format and 
I 

1050N 

I store in string E 
I 

i 
i (As' A. + 1 ~ (U) - As: REMAINDER - Aa+ 1 1400 + I 

100b 

(Aa)f(U) - A.+ 1 5800 

(A., As+ 1)f(U) - Aa, REMAINDER ~ As+ 1 5800 

Discard (A)35' (A)26,(A)17' and (A)s: place the -
remaining bits in A31 -O: (A)31 - A35-32 

I 

Discard (A)35-32; place the remaining bits in -
I A 34-27, A25- 1S' A ,6_9 , and A7-O: zero fill A35, 

I A26, A 17, and As 
I 
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Function Mnemonic Instruction Description Instruc-
Code tion 
(Oct~JI) Time (in 

ns) 

f j 

37 02 OBH* Ouarter-Word Byte to Discard (A)35' (A)2e' (A)17' and (A)8; placa the 
Binary Halves remaining bits in A33- 18 and A'5-O; (A)33 -
Compress AU - 34; (A),5 - A 17_18 

37 03 BHO* Binary Halves to Discard (A)35-34 and (A)17_1e; place the -
Ouarter- Word Byte remaining bits in Au -27• A25- 18• A18-9. and 
Extend A7-o; zero fill A35• A28• A 17• and As 

37 04 ODB* Ouarter-Word Byte to Discard A35• A28• A17• A8• A+ '35' A+ '28' -
Double Binary A+ 117, and A+ 's; place the remaining bits in 
Compress A27-O and A+ 1; (A)27 - A35-2S 

37 05 DBO* Double Binary to Discard (A)35-2S; place the remaining bits from -
Ouarter-Word Byte A and A+ 1 in A34-27• A25- 18- A uS- 9' A7-01 
Extend A+ 134-27, A+ 125- 18, A+ 118-91 and A+ '7-0; 

zero fill A35• A281 A17• As. A+ 135, A+ 126-

A+ 117, and A+ 18 

37 06 BA Byte Add Add the N bytes in string E to the M bytes in 1300 + 
string F and place the result in string G (see 15001 

Note 7) 2500N 

37 07 BAN Byte Add Negative Subtract the N bytes in string E from the M 1300 + 

bytes in string F and place the result in string 15001 

G (see Note 7) 2500N 

37 10-17 - Invalid Code Causes invalid instruction interrupt to address -
221 8 

40 0-17 OR Logical OR (A.) rem (U) - A.+1 250 

41 0-17 XOR Logical Exclusive OR (A.) ImBI (U) - A. + 1 250 

42 0-17 AND Logical AND (A.) rAfm (U) - A. + 1 250 

43 0-17 MLU Masked Load Upper [(U) AND (R2)] OR [(A.) AND (R2)'] - A.+1 550 

44 0-17 TEP Test Even Parity Skip NI if (U) AND (A.) has even parity 450/650 

45 0-17 TOP Test Odd Parity Skip NI if (U) AND (A.) has odd parity 450/650 

46 ()"'17 LXI Load X Increment (U) - (X.)35-18; (X.),7-O unchanged 200 

• - Simulated in software by the Executive System. 
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Function Mnemonic Instruction Description Instruc-
Code! tion 

(Octall) Time (in 
ns) 

f ,j 

47 0-'17 TLEM Test Less Than or Skip NI if (U) ( (X.)17-O; always (X.) 17-0 + (X.) 600/800 
Equal to Modifier 35-18 - X. 17-O 

TNGM Test Not Greater Alternate mnemonic for TLEM instruction 

Modifier 

50 0-17 TZ Test Zero SkQP NI if (U)=t 0 350/550 

51 0-17 TNZ Test Nonzero Skip NI if (U) tt 0 350/550 

52 0-17 TE Test Equal Skip NI if (U)=(A.) 350/550 

53 0-17 TNE Test Not Equal Sk:ip NI if (U) t (A.) 350/550 

54 0-17 TLE Test Less Than or Skip NI if (U) ( (A.) 450/650 
Equal 

TNG Test Not Greater 

55 0-17 TG Test Greater Skip NI if (U»(A.) 450/650 

56 0-17 TW Test Within Range Skip NI if (A.)«U) ( (A.+ 1) 5001700 

57 0-17 TNW Test Not Within Skip NI if (U) ( (A.) or (U»(A. + 1) 5001700 
Range 

60 0-17 TP Test Positive Skip NI if (U)3S=0 350/550 

61 0-17 TN Test Negative Skip NI if (U)35= 1 350/550 

62 0-17 SE Search Equal Skip NI if (U)=(A.), else repeat 1050 + 

200a 

63 0-'17 SNE Search Not Equal Skip NI if (U) t (A.), else repeat 1050 + 

200a 

64 0-'17 SLE Search Less Than or Skip NI if (U) ( (A.), else repeat 1050 + 
Equal 200a 

SNG Search Not Greater Alternate mnemonic for SLE instruction 

65 0-17 SG Search Greater Skip NI jf (U) > (A.), else repeat 1050 + 

200a 

a - Number of words 
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Function Mnemonic Instruction Description Instruc-
Code tion 

(Octal) Time (in 
ns) 

_. 

f j 

66 0--1 '7 SW Search Within Range Skip NI if (A.)«U) , (A.+ 1). else repeat 1100 + 

200a 

67 0--17 SNW Search Not Within Skip NJ if (U) , (A.) or (U»(A.+ 1). else repeat 1100 + 
Range 200a 

70 0--17 JGD Jump Greater and Jump to U if (Control Registerj.»O; go to NI if 200/300 
Decrement (Control Registerj.) , 0; always (Control 

Registerj.) -1 - Control Registerj• 

71 00 MSE Mask Search Equal Skip NI if (U) ~ (R2) - (A.) ~ (R2). else 1050 + 
repeat 200a 

71 01 MSNE Mask Search Not Skip NI if (U) ~ (R2) ~ (A.) ~ (R2). else 1050 + 
Equal repeat 200a 

71 02 MSLE Mask Search Less Skip NI if (U) ~ (R2) , (A.) ~ (R2). else 1050 + 
Than or Equal repeat 200a 

MSNG Mask Search Not Alternate mnemonic for MSLE instruction 

Greater 

71 03 MSG Mask Search Greater Skip NI if (U) mm (R2) > (A.) mm (R2). else 1050 + 
repeat 200a 

71 04 MSW Masked Search Skip NI if (A.) mm (R2) < (U) mm (R2) , 1100 + 
Within Range (A. + 1) mm (R2). else repeat 200a 

71 05 MSNW Masked Search Not Skip NI if (U) mm (R2) , (A.) mm (R2) or (U) 1100 + 
Within Range mm (R2) > (A.+ 1) ~ (R2). else repeat 200a 

71 06 MASL Masked Alpha- Skip NI if (U) m (R2) , (A.) mm (R2). else 1050 + 
numeric Search Less repeat 200a 
Than or Equal 

71 07 MASG Masked Skip NI if (U) m (R2) > (A.) mm (R2). else 1050 + 
Alphanumeric repeat 200a 

Search Greater 

71 10 DA Double Precision (A •• A. + 1) + (U. U + 1) - A •• A. + 1 450 
Fixed-Point Add 

• - NUrT'lber of words 
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Function Mnemonic Instruction Description Instruc-
Code tion 

(Octal) Time (in 
ns) 

f j 

71 11 DAN Double Precision (A., A.+ 1) - (U,U+ 1) - A., A.+ 1 450 

Fixed-Point Add 

Negative 

71 12 OS Double Store A (A., A.+ 1) - U, U+ 1 400 

71 .13 Dl Double load A (U, U+1) - A., A.+1 400 

71 14 DlN Double load - (U, U+1) - A., A.+1 400 
Negative A 

71 15 DlM Double load I (U, U+ 1) I - A., A.+1 400 

Magnitude A 

71 16 DJZ Double Precision Jump to U if (A., A.+ 1) = :to; go to NI if (A., 250/350 
Jump Zero A.+ 1) ~:!:O 

71 17 DTE Double Precision Skip NI if (U, U+1) = (A., A.+1) 5501750 
Test Equal 

72 00 IMI Initiate Maintenance Send Attention interrupt to Maintenance 200 
Interrupt Processor if in maintenance mode, otherwise 

NOP 

72 01 SlJ Store location and (p~Base Address Modifier - U , '-O; jump to 400 

Jump U+1 

72 02 JPS Jump Positive and Jump to U if (A.)35=0; go to NI if (A.)35= 1; 200/300 
Shift always shift (A.) left circularly one bit position 

72 03 JNS Jump Negative and Jump to U if (A.)35= 1; go to NI if (A.)35=0; 200/300 
Shift always shift (A.) left circularly one bit pOSition 

72 04 AH Add Halves (A.)35_ 1 S + (U)35_ 1 e - (A.)35-1S; (A.)17-O+ 500 
-

(U) 17-0 - A. 17-O 

72 05 ANH Add Negative Halves (A.)35-1e- (U)35-1S - (A.)35-1a; (A.)17-O- (U)17-O 500 

- A. ,7-O 

72 06 AT Add Thirds (A.)35-24+(U)35-24 - A.35-24; 800 

(A.)23-12+(U) 23-12 - A.23-12 
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Function Mnemonic Instruction Description Instruc-
Code tion 

(Octal) Time (in 
ns) 

f j 

(A.)11-O +(U)11-O - A. 11-O 

72 07 ANT Add Negative Thirds (A.)35-2 .. - (U)35-24 - Ad5- 24 ; 850 

(A.)23-12- (U)23-12 - A.23- 12; 

(A.), 1-0- (U) 11-0 - A.11-O 

72 10 EX Execute Execute the instruction at U 300 

72 1 'I ER Executive Request Causes Executive Request interrupt to address 1250 

2228 

72 12 - Invalid Code Causes Invalid Instruction interrupt to address 1150 

221 8 

72 13 PAIJ Prevent all Interrupts Disable all interrupts and jump to U 300 
and Jump 

72 14 - 'nvalid Code Causes Invalid Instruction interrupt to address 1150 

221 8 

72 15 TRA Test Relative Address Test a given relative address against limits 20501 
(see Note 8) 2850 

72 16 SRS Store Register Set Transfer GRS areas defined in A. to storage 800 + 
starting at address U 200a 

72 1'7 LRS Load Register Set Transfer from storage starting at location U to 800 + 
GRS areas defined in A. 200a 

73 OlD SSC Single Shift Circular Shift (A.) right circularly U places 350 

73 01 DSC Double Shift Circular Shift (A., A. + 1) right circularly U places 400 

73 02 SSL Single Shift Logical Shift (A.) right U places; zero fill 200 

73 03 DSL Double Shift Logical Shift (A.- A. + 1) right U places; zero fill 300 

73 04 SSA Single Shift Algebraic Shift (A.) right U places; sign fill 200 

73 05 DSA Double Shift Shift (A._ A.+ 1) right U places; sign fill 300 

Algebraic 

a - Number of words 
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Function Mnemonic Instruction Description Instruc-
Code tion 

(Octal) Time (in 
ns) 

f j 

73 06 LSC Load Shift and Count (U) - A., shift (A.) left circularly until (A.i35 t. 550 

(A.)34; NUMBER OF SHIFTS - A.+ 1 

73 07 DlSe: Double load Shift (U,U+ 1) - A., A.+ 1; shift (A., A.+ 1) left 1350 

and Count circularly until (A., A. + 1)71 t. (A., A. + 1 )70; 

NUMBER OF SHIFTS - A.+2 

73 10 LSSC Left Single Shift Shift (A.) left circularly U places 350 

Circular 

73 11 LOSe Left Double Shift Shift (A., A. + 1) left circU"Hly U places 400 

Circular 

73 12 lSSl. Left Single Shift Shift (A.) left U place; zero fill 200 

Logical 

73 13 LDSL. left Double Shift Shift (A., As + 1) left U places; zero fill 300 

logical 

73 14 lDC load Dayclock (MSR + 2168) - dayclock at start of next 200 

(a== 10) update cycle 

~ 

73 14 EDC Enable Dayclock Enable dayclock 200 

(a== 11) 

73 14 DOC Disable Dayclock Disable dayclock 200 

(a== 12) 

73 14 SOC Select Dayclock Select dayclock in processor number U 200 

(a== 13) 

73 14 MDA Diagnostics A Generates A, A+ 1 and U, U+ 1 operands to 4850 

(a== ~ 4) test arithmetic; stores results, 

A=00372706711 and A+ 1 = 

256171354400 in GRS addresses 628 and 

638 

73 14 MOB Diagnostics B Generates A. A+ 1 and U, U+ 1 operands to 4850 

(a='15) test arithmetic; stores results, 

A=771177117711 and 

A+ 1 =777777776677 in GRS addresses 628 

and 638 
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Functlion Mnemonic Instruction Description Instruc-
Code tion 

(Octnl) Time (in 
ns) 

f j 

73 14 NOP No Operation Proceed to NI 200 

(a=:16.17) 

73 15 SIL Select Interrupt (U)22-1e - MSR specified by (U)23 600 
(a=:O) Location 

73 15 - Invalid Code Causes Invalid Instruction interrupt to address 1150 

(a= 1) 221 8 

73 15 LBRX Load Breakpoint (U) - Breakpoint Register (see Note 9) 5501750 

(a=2) Register 

73 15 LOT Load Ouantum Timer (U) - Quantum Timer 500 

(a=3) 

73 15 III Initiate Interprocessor Interrupt CPU specified by U 200 

(a=4) Interrupt 

73 15 SPIO Store Processor 10 Store processor serial number. revision level. 200 

(a=5) features provided. and system number in U 

73 15 RAT Reset Auto-Recovery Set auto-recovery timer to zero 200 

(a=6) Timer 

73 15 TAP Toggle Toggle auto-recovery path selection after each 200 

(a=7) Auto-Recovery Path attempt 

73 15 LB Load Base (U),7-O - BOR specified by (Xx)34.33 600 

(a=10) 

73 15 LL Load Limits (U)35-24 and (U)23-15 - BOR limits fields 600 
(a= 11) specified (Xx)34,33 
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Function Mnemonic Instruction Description Instruc-
Code tion 

(Octal) Time (in 
ns) 

f j 

73 15 LAE Load Addressing (U,U+ 1) - BDI Registers in GRS locations 1850 

(a.12) Environment 468 and 478: BD limits and Base Values to 

BDRs. 

73 15 SQT Store Quantum Timer (Quantum Timer) -U 200 

(a-13) 

73 15 LD Load Designator (U) - Designator Register 650 
(a-14) Register 

73 15 SO Store Designator (Designator Register) - U 450 
(a-15) Register 

73 15 UR User Return (U + 1) - Designator Register; jump to 850 
(a-16) address specified by (U)23-O using new 

register set 

73 15 SSS Store System Status System Status - U,U+l 1050 
(a-17) 

73 16 - Invalid Code Causes Invalid Instruction interrupt to address 1150 

221 8 

73 17 TS Test and Set If (U)30- 1, interrupt: if (U)30.0. go to NI, and 1450/400 

(a-O) if U )I 200 set (U)36-30 to 018 

73 17 TSS Test and Set and If (U)30- 1. go to NI; if (U)30 - O. skip. and if 400/600 
(a-1) Skip U ;> 200 set (U)36-30 to 018 

73 17 TCS Test and Clear and If (U)30-0. go to NI; if (U)30- 1, skip. and if U 400/600 
(a-2) Skip-· ;> 200 clear (U)36-30 

73 17 TSA Test and Set If (U)'4- 1 interrupt; if (U)'4-0 go to NI; 1450/400 
(a-4) Alternate always set (U)'4-O to ones 
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Function Mnemonic Instruction Description Instruc-
Code tion 

(Octal) Time (in 
ns) 

f j I 

73 17 TSSA Test and Set and If (U)'4-1 go to NI, if (U)'4-0 skip NI; aiways 400/600 

(a-51 Skip Alternate set (U), 4-0 to ones 

74 00 JZ Jump Zero Jump to U if (A.) - :t 0; go to NI if (A.) 'I. ± 0 200/300 

74 01 JNZ Jump Nonzero Jump to U if (A.) 'I. ± 0; go to NI if (A.) - ± 0 200/300 

74 02 JP Jump Positive Jump to U if (A')35-0; go to NI if (A.I35 = 1 200/300 

74 03 JN Jump Negative Jump to U if (A.)3S= 1; go to NI if (A.135-0 200/300 

74 04 J Jump Jump to U 300 

(a-Ol 

74 04 JK Jump Keys Jump to U if a-lit SELECT JUMP indicator 200/300 

(atOI 

74 05 HJ Halt Jump Jump to U and halt Halt 

(a=OI 

74 05 HKJ Halt Keys and Jump Jump to U; stop if a mm lit SELECT STOP 200/Hait 

(at. 01 indicators 'I. 0 

74 06 NOP No Operation Proceed to N I 200 

74 07 AAIJ Allow All Interrupts Allow all interrupts and jump to U 300 

and Jump 

74 10 JNB Jump No Low Bit Jump to U if (A.lo-O; go to NI if (A.lo- 1 200/300 

74 11 JB Jump Low Bit Jump to U if (A.lo= 1; go to NI if (A.lo=O 200/300 

74 12 JMGI Jump Modifier Jump to U if (X.I17-O>O; go to NI if (X.I17-O ( 200/300 

Greater 0; always (X.I, 7-0 + (X.135-O - X. ,7-O 

and Increment 

74 .113 LMJ Load Modifier and (P) - Base Address Modifier - (X.I'7-O; jump 300 
Jump to U 
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Function Mnemonic 1_. Instruction Description Instruc-
Code tion 

(Octal) Time (in 
ns) 

f j 

74 14 JO Jump Overflow Jump to U if 01=1; go to NI if 01=0 200/300 

(8=0) 

74 14 JFU Jump Floating Jump to U if 021 = 1; go to NI if 021 =0; 200/300 

(8=1) Underflow clear 021 

I 

74 14 JFO Jump Floating Jump to U if 022= 1; go to NI if 022=0; 200/300 

(a=2) Overflow clear 022 

74 14 JOF Jump Divide Fault Jump to U if 023= 1; go to NI if 023=0; 200/300 
(a=3) clear 023 I 

I 

74 15 JNO Jump No Overflow Jump to U if 01 =0; go to NI if 01= 1 200/300 

(a=O) 

74 15 JNFU Jump No Floating Jump to U if 021 =0; go to NI if 021 = 1. 200/300 
(a=1) Underflow clear 021 

74 15 JNFO Jump No Floating Jump to U if 022=0; go to NI if 022= 1; 200/300 
(8=2) Overflow clear 022 

74 15 JNOF Jump No Divide Fault Jump to U if 023=0; go to NI if 023= 1; 200/300 
(8=3) clear 023 

I 
74 16 JC Jump Carry Jump to U if 00= 1; go to NI if 00=0 200/300 

74 17 JNC Jump No Carry Jump to U if 00=0; go to NI if 00= 1 200/300 

75 00 - Invalid Code Causes IOU to return a condition code of 3 to -
the CPU indicating instruction not available 

75 01 SIOF Start I/O Fast Release (U.U+ 1) - CAW; initiate operation defined in 1150 

CCW at address (CAW)S9_36 on device 

spe,cifiedby (CAW)'6-00 
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function Mnemonic Instruction Description Instruc-
Code tion 

(Octal) Time (in 
ns) 

f j 

75 02 - .nvalid Code Causes IOU to return a condition code of 3 to -
the CPU indicating instruction not available 

75 03 TSC Tesl Subchannel (U,U+ 1) - CAW; interrogate subchannel 1150 

specified by (CAW)15-O 

75 04 HDV Halt Device (U,U+ 1) - CAW; terminate current operation 1150 

on subchannel and device specified by 

(CAW)15-O 

75 05 HCH Halt Channel (U,U+ 1) - CAW; terminate current operation 1150 

on channel specified by (CAW)'5-O 

75 06,07 - Invalid Code Causes Invalid Instruction interrupt to address 1150 

221 8 

75 10 lCR Load Channel (U,U+ 1) - CAW; if (CAW)o=O, (CAW)50-36 1150 

Register - CBR; if (CAW)o= 1, (CAW)71_36 - interrupt 

mask register 

75 11 LTCW Load Table Control (U,U+ 1) - CAW; load HCAW and HSTCW in 1150 

Words channel specified by (CAWhs_8; (CAW)59_36 

- HCAW; STCW at address specified by 

(CAW)S9_38 - HSTCW 

75 12-17 - Invalid Code Causes Invalid Instruction interrupt to address 1150 

221 8 

76 00 FA Floating Add (A.)+(U) - A.; RESIDUE - A. + 1 if 017 = 1 800/1050 

76 01 FAN Floating Add (A.)-(U) - A.; RESIDUE- A.+1 if 017=1 800/1050 

Negative 

76 02 FM Floating Multiply (A.)'(U) - A.(and A.+1 if 017=1) 1350 + 

100b 

76 03 FD Floating Divide (A. Ii (U) - A.; REMAINDER - A.+ 1 if 48001 

017= 1 4850 

76 04 LUF Load and Unpack 1 ,U) 134- 27 - A.7-O,zero fill; (U)26-O - A.+1 300 

Floating 28-0' sign fill 

b .. Number of arithmetic loops 
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Function :LnoniC Instruction Description Instruc-
Code tion 

(Octal) Time (in 
ns) 

f j 

76 05 LCF Load and Convert (U)35 - A. + 135, [NORMALIZED 550 

to Floating (U)]u-o - A.+ 126-0; if (U)35=0, 
(A.)7-o± NORMALIZING COUNT] -

A.+ 134-27; if (U)35-1, ones complement 

of [(A.)7-O ± NORMALIZING COUNT] -

A.+ 134-27 

76 06 MCDU Magnitude of I (A.) 136-27- 1 (U) 135-271 - (A. + 1 )8-0 350 

Characteristic ZEROS - A. + 135_9 
Difference to Upper 

76 07 CDU Characteristic 1 (A.) 136-27- 1 (U) 136-27 - A. + 18-0; SIGN BITS 350 

Difference to Upper - A.+ 135-9 

76 10 DFA Double Precision (A., A.+ 1) + (U, U+ 1) - A., A.+ 1 950 

Floating Add 

76 11 DFAN Double Precision (A., A.+ 1) - (U, U+ 1) - A., A.+ 1 950 

Floating Add 

Negative 

76 12 DFM Double Precision (A., A.+ 1)' (U, U+ 1) - A., A.+ 1 2450 

Floating Multiply 

76 13 DFD Double Precision (A., A.+ 1r.(U, U+ 1) - A., A.+ 1 9850 

Floating Divide 

76 14 DFU Double Load and 1 (U,U + 1 )70-50 1 - A. 1 0-0, zero fill; 850 

Unpack Floating (U,U+ 1)59-38 - A. + 123-0' sign fill; 

(U,U+ 1)36-0 - A.+2 

76 15 DLCF, [.FP Double Load and (U)35 - A. + 135; [NORMALIZED 700/1100 

Convert to Floating (U, U+ 1)]59-0 - A.+ 123-0 and 

A.+2; If (U)36=0, (A.),a-o± 
NORMALIZING COUNT -

A. + 134-24: If (U)35 = 1, ones 
complement of [(A.)'0-0 ± NORMALIZING 

COUNT] - A.+ 134-24 (see Note 10) 

76 16 FEL Floating Expand (Ui26_3 - A.23-O; (U)2-O - A. + 136-33; 450 

and Load 
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(U)35 - A. + 132-0; If (U)35 - 0, (U)36-27 + 

16008 - Ae36-24; If (U)35 - 1, (U)35-27 -
, 6008 - Ae36-24 

76 17 FCL Floating Compress (U)23-O - A.28-3; (U+ 1)36-33- A.2-o 700 

and Load if (U)35.0 (U)36-24 + 16008 
- A.36_27if (lJ)36 -1, (U)36-24 + 16008 -
A.36-27 

77 0-17 - Invalid Code Causes Invalid Instruction interrupt to address 1150 

221 8 
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NOTES: 

1. The timing estimlltions use only whole word stores with the exception of the byte instructions which must use panial 

stores. 

2. Repeated instruction times can be estimated by these formulas: 

8. Total time - set up + number of repeats (K or N) x basic time. 

b. Edit in the byte instruction is estimated by N, =: skip count. N2 =: number of control bytes. 

3. Instruc:tion set up times are special sequences to condition the control for repeated sequences and are added to the 

total tiime required for the repeated instruction. 

4. Test or skip instruction times are stated as xxx/yyy. The first number is th~_!~'!.!.!..!o!..~kip not .~.~~~~ the second is for 

skip tltken . 
..... --._--

5. Condi1tional jump times are stated as xxx/yyy. The first ~~~~! is time for jump not taken, the second for. jump taken. 

6. Byte instruction times are, in general, data dependent as well as string length dependent; therefore, times given 

repres.ent a given set of data but could change for different data. 

7. For the 37-06, 07 (Byte Add and Add Negative) instructions, the greater time applies if a refetch is required. 

8. For th·e 72-15 (Test Relative Address) instruction, the lesser time applies if the address tested is within the first pair 

of limlits used in the test. 

9. For thle 73-15 (LI)ad Breakpoint) instruction, the greater time applies when bit 29 of the operand specifies clear jump 

histonf stack. 

, O. For this 76-15 (Double Load and Conven to Floating) instruction, the greater time applies when 020= 1 (no instruction 

overlap). 

11. The times given for the I/O instructions are processor times. Add 200 ns if skip, and wait-time for IOU to respond. 
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