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INSTRUCTIONS

INSTRUCTION  CAL UNIT DESCRIPTION

000000 ERR Error Exit

110010k CA,Aj Ak Set the channel (Aj) CA regis-

: ter to (Ak) and begin VO se-
quence .

001000 PASS Pass

110011jk  CLAj Ak Set the channel (Aj) CL registe

5 to (AK)
110012j0 CLAj Clear channel (Aj) Interrupt anc

Error flags; clear device Master
Clear (output channel)

110012j1  MC,Aj Clear channel (Aj) Interrupt an:
Error flags; set device Master
Clear (output channel); clear
device ready-held (input chan-

nel)
110013j0 XA Aj Transmit (A]) to XA register
1t0014j0 RT S§j Transmit (Sj) to RTC register
110014j1  SIPI Aj Set interprocessor interrupt re-
quest to CPU (A))
001401  SIPI Set interprocessor interrupt of
CPUO 1
11001402 CIPI . Clear interprocessor interrupt
110014j3 CLN Aj Transmit (Aj) to CLN register ‘
110014j4 PCl S§j Enter Interrupt Interval (l1) re-
gister with (Sj)
11001405 CCI Clear Programmable Clock In-
terrupt (PCI) request
11001406 ECI Enable Programmable Clock
Interrupt (PCI) request
11001407 DCI Disable Pr?rammable Clock
Interrupt (PCI) request
1100150 M Select performance monitor
110015j11 W Set maintenance mode |
00200k VL Ak Transmit (Ak) to VL register
1'002009 VL 1 Transmit 1 to VL register
002100 EFI Enable interrupt on Floating-
. » point error
002200 DFlI / Disable interrupt on Floating-
Lo i point error
802300 ERI Enable Operand Range error
interrupts
YM200”’
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o ) A
002400

002500
002600

002700
0030j0
1003000
0034}k

0036jk
0037}k

004000

00504k
006ijkm
007ijkm

010ijkm
011ijkm
012ijkm
013ijkm
014ijkm
015ijkm
016ijkm
017ijkm
01hijkm

: ttt, X 020ijkm
111, Y 020i00mn
+tt021ijkm

111, Y 021i00mn

+11022ijk
0230
023i01
024ijk
025ijk
026ij0

026ij1

026ij7
027ij0

027ij7
030ijk

UNIT
DRI

DBM
EBM

CMR

W S
VM 0
SMik 1,TS

SMjk 0
SMik 1

EX

J Bjk
j exp
R exp

JAZ exp
JAN exp
JAP exp
JAM exp
JSZ exp
JSN exp
JSP exp
JSM exp

Ah exp

=

exp
exp
exp
Al exp

exp
Sj
VL
Bk
Bik Ai
Ai PSj

=222 2

S Pop
Ai QSj S Pop
Ai SBj

Al ZSj siLZ

SBj A
Ai Aj+ Ak
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A'Int Add

DESCRIPTION

Disable Operand Range error
Interrupts

Disable bi-directional memory
transfers

Enable bi-directional memory
transfers

Complete memory reference
Transmit (Sj) to VM register
Clear VM register

Test and set Semaphore jk;
0<jks37g

Clear Semaphore Jk;
0<jk<37g

Set Se hore jk;
0<jk s":lg; |

Normal exit
Jump to (Bjk)
Jump to exp = ijkm

Return jump to exp = ijkm; set
BOOto (P) + 2

J 1 = |jkm Hf(AQ) = 0
o

Jump to exp = ijkmif (A0) # O
(2£r3|.0)p l e

Jumpto e
positive (

J 1 = fjkm if (AO!
rogaive B om0

.?hnH(Am
of (= 0)

J I = fjkm if (S0) = 0
i

J t = ljkm if (SO) #0
ot
J to exp = ijkm if (SO;
s ot i S

Jump to = fjkm if (SO!
neg":tiveegzofll-m( '

Transmit exp = ijkmto Ah
(zgdi.nxp l

Transmit exp = jkm to Ai
Transmit exp = nmto Al

Transmit ones complement of
exp = jkm to Ai

Transmit ones complement of
exp=nmto Al

Transmit exp = jk to Ai
Transmit (Sj) to Ai
Transmit (VL) to Al
Transmit (Bjk) to Ai
Transmit (Ai) to Bjk

Transmit population count of
(Sj) to Ai

Transmit ulation count pari-
ty of (Sj) thXI .

Transmit (SBj) to Ai

Transmit Leading Zero Count
of (S)) to Ai

Transmit (Ai) to SBj
I‘ateger sum of (Aj) and (Ak) to
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INSTRUCTION  CAL

+030i0k
1030ij0

031ijk

1031i00

1031i0k
~t031ijo
032ijk
033100
033ij0
033ij1

034ijk

1034ijk

035ijk

+035ijk

036ijk

+036ijk

037ijk

1037ijk

X 040ijkm

Y 040i00mn
X 041ijkm

Y 041i00mn

042ijk

1042ijk

1042i77
1042i00

043ijk

1043ijk

1043i00
044ijk

Al

Ak
Aj+1

Aj-Ak

-1

-Ak
A1
Aj*Ak
cl
CAA]

CEA

Bjk,Al ,A0

BjkAl, 0,A0

A0 BjkAI

0A0 BjkAi

TikAi ,A0

TiAl 0,A0

A0 TjkAI

0,A0 TikAI

Si
Si
Si

Si

Si

Si

Si
Si

Si

Si

Si
Si

exp .
exp

exp
exp

< exp

#>exp

> exp

#<exp

0
Sjask

UNIT
A Int Add
A Int Add

A Int Add

A Int Add

A Int Add
A int Add

A Int Mult

Memory

Memory

Memory

Memory

Memory

Memory

Memory

Memory

S Logical

S Logical

S Logical
S Logical

S Logical
S Logical

S Logical
S Logical

DESCRIPTION
Transmit (Ak) to Al

Transmit integer sum of (A
plus 1 to Al " d

Integer difference of (A]) less
(AR 1o A -

Transmit -1 to Al
QAI = 37777777777) in
-mode

Lransmlt the negative of (Ak) to
Integer difference of (A]) less
1tggAl “
Integer product of (A]) and
(AR o Al y

Transmit lowest interruptin
channel number to Ai (rl Og

Transmit address of channel

(Aj) to Ai (] = 0)

Transmit Error flag of channel
(Aj) to Ai (j = 0)

Read (Ai) words to B registers *

starting at Bjk from memory ad-
dress ?(AO) + (DBA))

Read (Al) words to B registers
starting at Bjk from memory ad-
dress ((A0) + (DBA))

Write (Ai) words from B regis-
ters Bjk to memory address
((A0) + (DBA))

Write (Ai) words from B regis-
ters Bjk to memory address
((A0) + (DBA))

Read (Ai) words to T registers
starting at Tjk from memory ad-
dress ?(AO) + (DBA))

Read (Ai) words to T registers
starting at Tjk from memory ad-
dress ?(AO) + (DBA))

Write (Ai) words from T regis-
ters Tjk to memory address
((A0) + (DBA))

Write (Al) words from T regis-
ters Tjk to memory address
((A0) + (DBA))

Transmit exp = jkm to Si
Transmit exp = nmto Si

Transmit ones complement of
exp = jkmto Si

Transmit ones complement of
exp = nmto Si

Form ones mask exp =

100g - jk bits in Si from the
righ?

Form zeroes mask = jk bits
in Si from the left 0=
Enter 1 into Si

Enter -1 into Si (Si = 177777
177777 \77777 177777)

Form ones mask exp = jk bits in
Si from the left

Form zeroes mask exp =

1004 - jk bits in Si from the
rlghf .

Clear Si

Logical product of (Sj) and
(gg o & ()]
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INSTRUCTION ~ CAL

1044ij0
1044ij0
045ijk

1045ij0
046ijk
1048ij0
t046ij0
047ijk
+047i0k
1047ij0
1047ij0
1047100

050ijk

+050ij0
051ijk

+051i0k
1051ij0

+051ij0

1051100
052ijk

053ijk
054ijk
055ijk
056ijk
105610

+056i0k
057ijk

1057ij0

1057i0k
060ijk

+060i0k
1060ij0
061ijk

1061i0k

Si
Si
Si

Si

Si

Si

S

Si

Si

Si

S

Si

Si

Si
Si

Si

Si

Si

Si
Si

Si

Si
Si

Si
Si
Si

SjaSB
SB&S|
#SK&S]

#SB&S]
Spsk
spsB
SB\S]
#S)\Sk
#Sk
#S)\s8
#SB\S]
#SB

SjiSi&Sk

sjisiasB
sjisk

sk
sjis8

SBISj

SB
Si< exp

. Si>exp
Si< exp
Si> exp
Si,Sj < Ak
Si,Sj<1

Si < Ak
S},Si > Ak

S},Si> 1

Si> Ak
Sj + Sk

Sk
Sj + S0
Sj-Sk

Si -Sk

CRAY PROPRIETARY

UNIT

S Logical
S Logical
S Logical

S Logical
S Logical
S Logical
S Logical
S Logical
S Logical
S Logical
S Logical
S Logical

S Logical

S Logical
S Logical

S Logical
S Logical

S Logical

S Logical
S Shift

S Shift
S Shift
S Shift
S Shift
S Shift

S Shift
S Shift

S Shift

S Shift
S Int Add

S Int Add
S Int Add
S Int Add

S Int Add

DESCRIPTION
Sign bit of (S]) to Si
Sign bit of (Sj) to Si (j »0)

Logical product of (Sj) and
o:gs oorr’rplomm c(n l2Sk) to Si

Transmit (S]) with bit

s i

Logical diff of (S]) and
og) g erence of (S))

Tog%lo sign bit of (Sj), enter

into Si

%le slgn bit of (Sj), enter

Into

oglcal equivalenee of (Sk)
(Sj) to Si

Transmit ones complement of
(SK) to Si

Logical equivalence of (Sj)
og sign bit to Si

Logical equivalence of (S|
ogsign bit to Si (j # 0) »

Transmit ones complement of
sign bit into Si

oglca! product of (( &SD and
fS complemer‘\)t) Red with

ical product ((S]) and
(%g()) to Si escalar

Scalar merge of (Si) and slgn
bit of (Sj) to Si

Iétiglcal sum of (Sj) and (Sk) to

Transmit (Sk) to Si
Loglcal sum of (Sj) and sign bit
to Si

Logical sum of (S]) and sign bit
b

Transmit sign bit into Si
gram (Si) left exp = jk places to

Shift (Si) right exp =
1004 - jk places to SO

g?m (S) left exp = Jk places to
snm (SI) tht exp .

Shift (sSi and Sj) left (Ak) plac-
es to Si

Shift (Si and Sj) left one place
to Si

Shift (Si) left (Ak) places to Si
Shift gS] and Si) right (Ak) plac-
es to Si

Shift (Sj and Si) right one
plaoe(tg Si ) o

Shift (Si) right (Ak) places to Si
Isn}egor sum of (S]) and (Sk) to

Transmit (Sk) to Si
Integer sum 283 and (S)) to Si

Imoger dlﬂerenoe of (Sj) less
v (Sj

Transmit negative of (Sk) to Si
YM2005



INSTRUCTION CAL UNIT DESCRIPTION
10610 Si S|-SO S Int Add Intgger diference of (S]) less
062ik SI S}HFSk FpAdd (Fslok?ttlggsTolm sum of (S]) and
t062i0k Si +FSk FpAdd  Normalize (Sk) to Si
063k Si S}FSk  FpAdd Floating-point difference of (S)

L and (Sk) to S
1063i0k Si -FSk Fp Add Transmit normalized negative
of (Sk) to Si
064ik Si Sj*FSk Fp Mult Floatlng polnt product of (Sj)
and (Sk) to

065k Si Sj*HSk Fp Mult Half-preclslon rounded float-
%polnt product of (Sj) and

o66ik S

Sj*RSk Fp Mult Full-preclslon rounded float-
%pomt product of (Sj) and

067k Si Sj*ISk Fp Mult Two minus the floatlna point
i product of (Sj) and (Sk) to Si
070ij0  Si /HS Fp Recp Floatin int reciprocal ap-
! l proxlmgt on of (Sj) to Si
071i0k Si Ak Transmit (Ak) to Si with no sign
extension
07111k  Si +Ak Transmit (Ak) to Si with sign
extension
071i2k  Si +Fak Transmit (Ak) to Si as unnor-
malized floating-| Int number
(exponent =
071i30 Si 0.6 Transmit constant 0.75 x 248 to
Si (Si = 040060 140000
0 000000)
071140 Si 04 Transmit constant 0.5 to Si
|- 100000
00000)
071150 8 1. . Transmit constant 1.0 to Si
. 8%' = 040001 100000 000000
0000)
071i60 Si 2. Transmit constant 2.0 to Si
Si = 040002 100000
00000)
071i70 Si 4. Transmit constant 4.0 to Si
Si = 040003 100000 000000
00000)
072i00 Si RT Transmit (RTC) to Si
072102 Si SM Transmit (SM) to Si
072ij3 Si ST] Transmit (STj) to Si
073i00 Si VM Transmit (VM) to Si
073i01 Si SR| Transmit status ister (SR])
l bits to Si (j = 0 i
073i11 N gload performance counter to
073021 W Increment performance
counter (upper)
073031 W Clear all maintenance modes
073061 W Increment performance
counter (lower)
073i02 SM Si Transmit (Si) to SM
0731j83 ST} Si Transmit (Si) to STj
074ik Si Tk Transmit (Tjk) to Si
075ik Tik Si Transmit (Si) to Tjk

@ Si Vj,Ak 'érlansmlt (V], element (AK)) to

CRAY PROPRIETARY YM20/06A
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INSTRUCTION
077l

107710k
X 10hijkm

Y 10hiOOmn

1, X 100ijkm
Y 100i00mn
1, X 100jjkm
Y 100i00mn
1, X 10hi000
Y 10hi0000

X 11hijkm

Y 11hi0OOmn
1, X 110ijkm
Y 110i00mn
1, X 110ijkm
Y 110i00mn
1, X 11hi000
Y 11hi0000

X 12hijkm
Y 12hi00Omn

X 120ijkm
Y 120i00mn
1, X 120ijkm
Y 120i00mn
1, X 12hi000

Y 12hi0000

X 13hijkm
Y 13hi00Omn
+, X 130ijkm
Y 130i00mn

X 130ijkm

CAL

.VIAK S]

Vi,Ak 0
Al expAh

Al expAh

Al exp0
Ai exp0
A exp,
A exp,
Ai ,Ah
Ai ,Ah
exp,Ah Ai
exp,Ah Ai
exp,0 Ai
exp,0 Al
exp, Al
exp, Ai
JAh Al
JAh A

Si exp,Ah

Si exp,Ah

Si exp,0
Si exp,0
Si exp,
Si exp,
Si ,Ah

Si ,Ah

.exp,Ah Si

exp,Ah Si
exp,0 Si
exp,0 Si

exp, Si

CRAY PROPRIETARY

UNIT

Memory
Memory

Memory
Memory
Memory
Memory
Memory
Memory
Memory
Memory
Memory
Memory
Memory
Memory
Memory
Memory

Memory
Memory

Memory
Memory
Memory
Memory
Memory
Memory
Memory
Memory
ﬁemory
Memory

Memory

DESCRIPTION
Rﬂ;\smn (S])) to Vi element

Clear Vi element (Ak)
Read from memory address
“‘Ah) + Jkm + (DBA)) to Ai

Read from memory address
igAh)o-)r nm + (DBA)) to Ai
#

Read from memory address
(jkm + (DBA)) to

Read from memory address
(nm + (DBA)) to A

Read from memory address
(jkm + (DBA)) to

Read from memory address
(nm + (DBA)) to A

Read from memory address
((Ah) + (DBA)) to Ai (h #0)

Read from memorx address
((Ah) + (DBA)) to Ai (h = 0)

Write (Ai) to memory address
((Ah) + jkm + (DBAY (h=0)

Write (Ai) to memory address
((Ah) + nm + (DBA)) (h #0)

Write (Ai) to memory address
(jkm + (DBA))

Write (Ai) to memory address
(nm + (DBA))

Write (Ai) to memory address
(jkm + (DBA))

Write (Ai) to memory address
(nm + (DBA))

Write (Ai) to memory address
((Ah) + (DBA)) (h = 0)

Write ( A?)to memo% address
((Ah) + (DBA)) (h #0)

Read from memorAy address
((Ah) + jkm + (DBA)) to Si
(h=0)

Read from memory address
&Ah)o+ nm + (DBA)) to Si
#

Read from memory address
(jkm + (DBA)) to Si

Read from memory address
(nm + (DBA)) to Si

Read from memory address
(jkm + (DBA)) to Si

Read from memory address
(nm + (DBA)) to Si

Read from memory address
((Ah) + (DBA)) to g (h=0)

Read from mcrnogl address
((Ah) + (DBA)) to Si (h #0)

Wirite (Si) to memory address
((Ah) + jkm + (DBA)) (h = 0)

Write (Si) to memory address
((Ah) + nm + (DBA)) (h = 0)

Write (SI) to memory address
(jkm + (DBA))

Write (Si to memory address
(nm + (DI

Write (Sl to memory address
(e EA "
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INSTRUCTION  CAL

Y 130i00mn

X 13hi000
Y 13hi0000
140ijk
141k
142ijk

1 142i0k
143ijk

144ijk
145ijk

t 145l
146ik

1 1460k
1471k
150ijk
15010
1511k

t 151ij0
152ijk

1 152ij0
153ijk
t 153ij0
1 154ijk
155ijk
156ijk

\

15610k
157ijk

160ijk
161ijk

162ijk

163ijk

164ijk

165ijk

exp, Si

Ah  Si

JAh Si

Vi

Vi

s

€S 555

Sj&Vk
Vj&Vk
Sjivk

Vk
Vjivk

Sj\Vk
VI\WVK

0
SjIVK&VM
#VM&VK
VjIVK&VM

Vj < Ak

Vj<1
Vj> Ak

Vj>1
VI.V] < Ak

ViVi<1
VI.Vj > Ak
ViVi> 1
Sj+ Vk
Vj+ Vk
SjVk

VK
Vj-Vk

S|*FVk
V]'FVK

S|*HVK

VI*HVK

Sj*RVk

VJ*RVk

CRAY PROPRIETARY

UNIT
Memory

Memory
Memory
V Logical
V Logical
V Logical

V Logical
V Logical

V Logical
V Logical
V Logical
V Logical
V Logical
V Logical
V Shift
V Shift
V Shift

V Shift
V Shift

V Shift
V Shift
V Shift
V Int Add
V int Add
V int Add

V Int Add
V Int Add

Fp Mult
Fp Mult

Fp Mutt

Fp Mult

Fp Mult

Fp Mult

-

Write (Si tomomo:y address
(nm+ (

Write (Si tome
(A < OBRY (e )

Write (Sl&to memorg address
((Ah) + (DBA)) (h 0)

ical products of (S)) and
R o
Logical prod of d
(\}.I%\o\ﬁ ucts of (V]) an

1
tLooe'calsumsof(S])and(Vk)

Transmit (VK) to Vi
\Lnogleal sums of (V)) and (VK) to

:.mlg:l wdmerenees of (S]) and
I(.%lgj wdlﬂerences of (V]) and

Clear Vi

Transmit (S lVMblt- 1;
e ( D (VK)
-ocalar-vactor morpo

¥Ioctor merge of (Vk) and O to
Transmit if VM bit= 1;
Y0k ot~ o W1 i
*vector-vector moryo

Shift (V]) left (Ak) places to Vi
Shift (V]) left one place to Vi
Shift (V] right (Ak) places to Vi
Shift (V)) right one place to Vi
Double shift (V) left (Ak) plac-
esto Vi

Double shift left \
toOVI e shift (V]) one place
Double shift (V]) right (Ak) plac-
esto Vi

Double shift (V]) right one
place to Vi

{?Iteger sums of (Sj) and (VK) to
I\l;iteger sums of (V]) and (VK) to
Int diff of (Sj) and
¢ v:)ggrw lerences of (Sj)

Transmit negative of (Vk) to Vi

Imeger dnﬁerences of (Vj) and
(VK) o

Floatin point products of (Sj)
and (Vlg) toV 1
Floating-point products of

ang (Vo1 i

Half-precision rounded float-
I%pok\t products of (Sj) and

Half-pi recision rounded float-
I%-point products of (Vj) and

Rounded floati

Ot o (8) and (VR 6.
Rounded floating-
ucts of (Vj) and pct;‘i)n
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AUCTION GCAL '

UNIT . DESCRIPTION
X 166ljk Vi SJ'IVk Fp Mult Two minus the floating-point
products of (Sj) and (Vk) to Vi
Y 166ijkk Vi Sj'Vk Fp Mult-  32-bit integer products of (S
. | and (Vk) tg Vi b
167ikk Vi Vj*IVk Fp Mutt Two minus the floating-point
products of (Vj) and (Vk) to Vi
170ijk Vi Sj+ FVk Fp.Md Floating-point sums of (Sj) and
' : VROV :
1 170i0k Vi +FVk Fp Add Normalize (Vk) to Vi
171ijk Vi Vj+FVk Fp Add Floatin int sums of (Vj) and
; : VRO U ;
172k Vi Sj-FVk Fp Add Floating-point differences of
(Sj) and (Vk) to Vi
11720k Vi -FVk Fp Add Transmit normalized negatives
3 of (Vk) to Vi
173ik Vi Vj-FVk Fp Add Floating-point differences of
| . (Vj) ang (VK) to Vi
174{j0 Vi MVj Fp Recip  Floating-point reciprocal
proximations of (Vj) to Vi
174ij1 Vi PVj V Pop Population counts of (Vj) to Vi
174ij2 Vi QVj V Pop Population count parities of
(Vj) to Vi
17500 VM Vj,Z VLogical VM=1if(Vj=0
1750j1 VM VjN Vlogical VM=11f(Vj))=0
1750j2 VM Vj,P VLogical VM =1 if (Vj) positive; O is
positive
1750j]3 VM VjM VLogical VM = 1if (Vj) negative; 1 is
negative
175ij4 Vi, VM VjZ V Logical VM bit = 1 if (Vjelement) = 0
and element index is loaded
into (compressed Vi)
175ij5 Vi, VM Vj, V Logical VM bit = 1 if (Vj element) = 0
and element index is loaded
into (compressed Vi)
175ij6 Vi, VM Vj, V Logical VM bit = 1 if (Vj element) > 0
and element index is loaded
into (compressed Vi)
1756ij7 Vi, VMV, V Logical VM bit = 1 if (Vjelement) <0
and element index is loaded
into (compressed Vi)
176i0k - Vi, A0, Ak Memory Read (VL) words to Vi from
memory address ((A0) +
(DBA)) incremented by (Ak)
176i00 Vi, A0 Memory Read (VL) words to Vi from
memory address ((A0) +
(DBA)) incremented by 1
176i1k Vi, A0, Vk Memory Read (VL) words to Vi from
memory address ((A0) + (VK) +
(DBA)) =gather
1770jk  ,A0,Ak Vj Memory Write (VL) words from Vj to
memory address ((AO) + .
(DBA)) incremented by (Ak)
1770j0 ,A0,1 Vj Memory  Write (VL) words from Vj to
é 3 memory address ({A0) +
(DBA)) incremented by 1
1771jk  ,A0, Vk Vj Memory Write (VL) words from Vj to
memory address ((AO) + (VK) +
(DBA)) escatter
3 Regist Val
t - Special Syntax mode o S
1t - - Privileged to monitor mode r
t1t - Generated depending on exp. A, i=0 (A0)
W - Notsupported by CALversion2 | A, j=0 0
X - X-mode instruction Ak, k=0 1
Y - Y-mode instruction > 7
() - Readas the contents of .... Si, i=0 (S0)
Sj, j=0 0
Sk, k=0 263

CRAY PROPRIETARY YM20/10 A




FUNCTIONAL UNITS

UNIT TIME
EUNCTIONAI UNIT  (CLOCK PERIODS)  NSTRUCTIONS

Address Integer Add 2 030, 031

Address Integer Muitiply 4 032

Scalar Integer Add 4 060, 061

Scalar Logical 1 042 - 051

Scalar Shift Single 3 052 - 055

Scalar Shift Double 4 056, 057

Scalar Pop./Parity 4 026

Leading Zero 3 027 ot i R
Vector Integer Add 4 154 - 157 Vik=VL + 3
Full Vector Logical 1 140 - 147,175 |FU=VL+4
Second Vector Logical 1 140 - 145 Vi=VL+FU+6
Vector Shift 2 150, 151, 1583

Vector Shift Double Left 3 152

Vector Pop./Parity 3 174i]1, 174ij2

Floating-point Add 6 062, 063, 170 - 173

Floating-point Multiply 7 064 - 067, 160 - 167
Floating-point Reciprocal 14 070, 174ij0

Memory (Scalar) 17 120 - 127

Memory (Scalar) 18 10h

DATA FORMATS

X-MODE Y-MODE
222______20|=AREGISTERS -[2311230 BLRE EH RE 20]
! )
SIGN SIGN
—— TWOS COMPLEMENT INTEGER

| 283] 22— 2°| = SCALARVECTOR REGISTERS

TWOS COMPLEMENT INTEGER (64 BITS)

SIGN
EXPONENT COEFFICIENT
lzm l 262 lzm 2“[247 20]
4 L SIGNOF 262 _¢ 282 _ 4
BIAS EXPONENT gy . ¢ UNDERFLOW s OVERFLOW
SIGN OF i
COEFFICIENT
EXPONENT RANGE

-20000 NEGATIVE 0 POSITIVE +17777
| | |
I | |

20000 RANGE 40000 RANGE 57777

FLOATING-POINT RANGE ERRORS
ELOATING:POINT ADD OR FLOATING-POINT MULTIPLY

unoerrtow=| o [o oo o |
SIGN  EXPONENT  COEFFICIENT, NO FLAG
overrlow= | o [ eoo00 | CALCULATED |
SIGN  EXPONENT  COEFFICIENT, FLAG SET
ELOATING-POINT RECIPROCAL
unDERFLOW=| o |  eo0000 | CALCULATED |
SIGN  EXPONENT COEFFICIENT, 247 = 0
" AND FLAG SET
overFlow= [ o | o000 | CALCULATED |
SIGN  EXPONENT  COEFFICIENT,2 4.0
AND FLAG SET

INSTRUCTION FORMATS

[g[hli]j[«k]=1PARCEL

221_218 215_.20
hiililk | m |-2PARCELS
| 215.20 231_p16

lglhl [ix=0] [Cm] [[n_]-3rarceLs

A-74408
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1y |erso.s |CPuo Ac-18 BKkBIT2 GOSS§0-7 88RADO.(0-2) BK BUSY
CPU2 AD-8 A13-18 2 %) MEMORY
T§9.17 |CPU1 A0-18 BKBMT2 GOS§0-7 S8RADO.(0-2) BK BUSY
11 CPU3 A0-8 A13-18 @' ) MEMORY
3 |ars1s.26|CPU2 A7-12 BKBMS0-2 GOSS0-7 SBSRDO.(0-2) ABOAT GO WRITE VOM.C.
E CPUO BKBMSO-1  ABOAT GOWRITE SECTION 0
C|4larszz.3|CPUS A7-12 BKBMSC-2 GOSS0-7 S8RDO.(0-2) ABORT GO WRITE ICPW.E
T CPU1 BKBITS0-1  ABORT @O WRITE
1
O|s |amsse.4a|CPU7 A7-12 BKBMTS0-2 GOSS0-7 SSRDO.(0-2) ABORT GO WRITE
N CPUS BKBMB0-1  ABORT GO WRITE
o | 8|amsas.sa|cPus A7-12 BKBTS0-2 ©GOS60-7 SSADO.(0-2) ABORT GO WRITE
cPU4 BKBITS0-1  ABORT GOWRITE )
TE54.82|CPUS A0-18 BKBIT2 @GO880-7 S8RADO.(0-2) MCU NTER.
7|BUESA 82| Coy7 Ac-8  A13-18 ALL CPUS
s |aTses.71|/CPU4 A0-18 BKBT2 GOS50-7 SSRDO.(0-2) YOM.C.
CPUB AD-8 A13-18 BECTION 0,1
o|aTso.s |CPU1 Ac-18 BKBT2 G0880-7 88RDO.(0-2) BK BUSY
g CPUS AD-8 A13-18 (2 °) MEMORY
10larse.17 [CPU2 A0-18 BKBT2 GOS§0-7 85ADO.(0-2) BK BUSY
CPUOD AD-8 A13-18 GOWRTE @' ) MEMORY
CPUS A7-12° BKBITS0-2 GOSS0-7 SSRDO.(0-2) ABORT GO WRITE VOM.C.
s CPU 1 BKBMS0-1  ABOAT GO WATE SECTION 1
5 12|ems27.3s|CPUC A7-12 BKBMS0-2 GOSS0-7 SS8RDO.(0-2) ABORT GO WRIE 3CPW.E
T cPU2 BKBMS0-1  ABORT GO WRITE
cl> 13lBms 8. 44| CPU4 A7-12 BKBTS0-2 GOSS0-7 SBRDO.(0-2) ABORT GO WRITE CPUM.C.
3 cPUS BKBMBO-1  ABORT GO WRITE cPUO-7
14|BrTS45.53| CPU7 AD-18 BKBMTS0-2 GOSS0-7 SSRDO.(0-2) ABORT GO WRITE VOM.C.
1 cPUS BKBME0-1  ABORT GO WRITE CPUD-T7
1 2| CPUB A0-18 BKBIT2 GOS§0-7 88RDO.(0-2) FORCED 18
S5|8TES4 8| fhis Ac-8  A13-18 TO cPU
1elarses-71|CPUS Ac-18 BxBT2 @oSE0-7 88RDO.(0-2) FORCED 18
CPU7 AD-8 A13-18 TOCPU
—
CONRLICT RESOLUTION (v) | SHARED LR PRIORITY (HH)
17|cPuo SECTIONO §8:0-3 0 8 18 24 |LOSP2021| VHISP1 | LOSP 24 -27
0,4, 10, 14 32 40 48 sg (DC) (DE) ERROR LOGGER BIT (2°)
18jCPU 1 LOSP 2223 | VHIBP 1 | PRIORTY nen
BECTION1 88:0-3 1.9 17 28 LOSP 20 - 23
1,8, 11,18 33 41 49 57 ERROR LOGGER BIT (2')
SECTION? 88:0-3 2 10 18 28 |LO8P 2425 | WisPs |cPuo-3 i
19jCPU 2 2,68,12,18 34 42 50 58 DL.WS.
SECTIONS §8:0-3 27 | LosP 2027 | wisPs | cPu4-7 v
a ik o 3,7.13,17 59 DL, WS.
P SECTIONO §8:4-7 4 12 20 20 |L0SP 3041 | wise 11 | LowesT WrermupT  HH)
u [21jerus 20, 24, 30, 34 38 44 52 80 CHANNEL NUMBER
s G
BECTION 1 88:4-7 5 13 21 29 |LOSP 3233 | VHISP 11 | ERRORLOGGER ik
22 |CPUS 21,25, 31,3 37 45 53 @1 CONTROL
H
PRIOAITY e
23|cPu s BECTION 2 88:4 -7 8 14 22 30 |LOSP 3448 | VI8P 15 | LOSP 30 - 33
22, 26, 32, 38 38 48 54 82 ERROR LOGGER BIT (27)
(HH)
PRIORITY
4 |cPu7 SECTIONS 88:4-7 7 16 23 31 |LOSP 3847 | VHISP 15 | LOBP 34 - 37
23,27, 33,37 39 47 55 83 ERROR LOGGER BIT (2%)
25[8T80-8 |CPU2 A0-18 BKBIT2 @O880-7 88 RDO.(0-2) B BUSY
CPUO AD-8 A13-18 @ °) MEMORY
26|BmME9-17 [CPU3 A0-18 BKBIT2 @G0880-7 88 RDO.(0-2) By BUSY
CPU1 A0-8  A13-18 @' ) MEMORY
s |27|8ms18-28| cPUO A7-12 BkBTS0-2 ©QOSS0-7 SSADO.(0-2) ABORT GO WATE VOM.C.
- PU BKBITS0-1 _ ABORT QO WRITE SECTION 2
? 28|BTS27-38| CPU1 A7-12 BKBMS0-2 GOSS0-7 SSRADO.(0-2) ABORT GO WRTE ICPW.E
' Py BKBUSO -1 ABORT GO WRITE
g 20|88 38-44| CPUS A7-12 BKBMS0-2 GOSS0-7 SSRADO.(0-2) ABOAT GO WRITE SELECT DELAY
CPU7 BKBTS0-1  ABORT GO WRITE TO CPUs
2 |3o|BmE4s-s3]cPu4 A7-12 BKBMS0-2 ©OSS0-7 SSADO.(0-2) ABORT GO WRITE SELECT DELAY
PU 8 BKBITE0-1  ABORT @O WRITE TO CPUs
31|BSs4- €| CPUT M u BKBIT2 ‘GD8S0-7 8§ RDO.(0-2) oue.
CPUS A13-18 SECTION 2,3
32|BTEes-71{ CPUS Ao-18  BKBIT2 @GO8S0-7 88 RDO.(0-2) 88 BUSY SEL.
k] Al
33|8mE0-8 |CPU3 A0-18 BKBIT2 GOS80 -7 S8 RDO.(0-2) BK BUSY
CPU1 AD-8 A13-18 @ %) MEMORY
34|8ME9-17 |CPUO A0-18 BKBIT2 GOSS0-7 88 RDO.(0-2) BK BUSY
PU2 AD-8  A13-18 @' ) MEMORY
S |ss|Bms18-28/ CPU1 A7-12 BKBTS0-2 GOS§0-7 SSRDO.(0-2) ASORT GO WRITE WOM.C.
E CPU 3 BKBITE0-1  ABOAT GO WRITE SECTION 3
C
T |selsms27.3s|cPu2 A7-12 BKkBTS0-2 GOSS0-7 SSRDO.(0-2) ABORT GO WRTE SCPW.E
| CPU 0 BKBITS0-1  ABOAT GO WRITE
3 37|BTS38-44| CPUS A7-12 BKBMS0-2 ©GOBS0-7 SSRDO.(0-2) ABOAT GO WRTE 88 BUSY
CPU 4 BKBITS0-1  ABORT GO WRITE TO CPUsS
3 lss|amsas-s3| cPus A7-12 BKBTS0-2 GOSS0-7 SSRDO.(0-2) ABOAT GO WRITE BK BUSY
PU 7 BKBITS 0 -1 ABOAT GO WRITE 2°) ToCPUs
39|BMTEs4- 62| CPU4 A0-18 BKBIT2 GOSS0-7 88 RDO.(0-2) BK BUSY
CPUS A0- A13 - 18 @') ToCPUs
40|BEes-71|CPU7 A0-18 BKBT2 @O880-7 S8 RDO.(0-2) 4CP BK BUSY
CPUS A0-8 A13-18
41|cLock (ALL CPUS LISTED ARE PHYSICAL)
—
A-7437A
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CPU TO MEMORY PRIORITY

sec.l ol 11213
o[z2[o]2[o[2]0] 2
s [1illilelile] pommem
5|7|s5|7|s|7|5]7] |cnicpuB
o|AlH|D|E[C|F]|B]|G CN2CPUC
clilslalalulplelclel [enacrub
EzCFBGAHDE CN4CPUE
s|ple|clelBlalalH] |cnscPuE
:4HAEDFCGB CN6CPUG
T{5|cle|n|alelp|Flc] [cn7cPunH
Hle|rlclaele|n]ale[D
7|elolFlclalB]n|A

:

OUTBOARD FANOUT CN NAME - WIRENAME

MAINTENANCE PANEL
SELECTION

SWITCH SETTINGS
CPU 0 MASTER

1

2

4 5

N e o IV W O | =

S IN O |- |O W N
o N O |= v |Ww]lw
N |= O N o o |Id

WIO|= | |N & O

Nl |jols jwin = OO

N OO s ON - O

6

5|/4|13]2

“lojw vV |d NI

Of= N |Wid | O IN|N

g L—PHYSICAL CPU

LOGICAL OPERATORS}

&
AND

XOR

0101
1100
0100

0101
1100
1101

0101
1100
1001

MEMORY MODULE ASSOCIATION CRAY Y-MP/8

CRAY PROPRIETARY

o ~ N ™

Ry e DATA POSITIONS
&% & & & [N+O]N+1|N+2]N+3]N+4 N+5]N+6]N+7N+8
MEM.O |1, 9, 25,33 |20 | 2! [22 [23 |24 [25 |26 [27 |28
MEM. 1 (2, 10, 26, 34 | 2° | 210|211 | 212|213 | 514 | 515 | 516 | 217
MEM. 2 (3, 11, 27, 35 | 218] 219] 20| 21522 [ 523]524]525 | 526
MEM. 3 |4, 12, 28, 36 227 228 229 230 231 232 233 234 235
MEM. 4 |5, 13, 29, 37 235 237 238 239 240 241 242 243 244
MEM. 5 |6, 14, 30, 38 | 245] 246|247 | 248|549 | 550{ 551 552 | 553
MEM. 6 |7, 15, 31'39‘ 254 255 256 257 258 259 260 261 262
MEM. 7 |8, 18, 32, 40 263 264 265 256 267 288 269 270 271
|cB ofcB 1|cB 2{cB 3|cB 4|CB 5/CB 6iCB 7

MEMORY MODULE LOCATION

A-7439A
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