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E.4.6.1.4. Partitioned Within Cluster Across SIU Halves
CLUSTER 0 CLUSTER 1
——— LOWER — UPPER ~—— ——— LOWER ~— UPPER =————
SEGMENT | SEGMENT | SEGMENT | SEGMENT SEGMENT | SEGMENT | SEGMENT | SEGMENT
0 2 4 8 1 3 5 7
Appl. 0 Appl. 1 Appl. 0 Appl. 1 Appl. O Appl. 1 Appl. O Appl. 1
BANK O BANK 2 BANK 4 BANK 6
Appl. O Appl. 1 Appl. O Appl. 1
NOTES:

1. No interieave.

2. Unusable addresses do not occur.

kA Loss of a segment or bank in 8 half which contains the resident EXEC brings the application down. If the resident EXEC
is restricted to one half of starage, removal of a segment or bank in the other haif does not necessitate a reboot, but

& failure in this other haif will probably cause a reboot.

4, The application may be rebooted in a single cluster with the two segments for the cluster, provided that this cluster
has an I0U. If it is rebooted in this manner, all banks remain available for use but processing power is lessened. The
application may also be rebooted as dusi cluster with one segment in sach cluster. If it is rebooted in this menner,
benks connected to the two segments removed are not available for use. '

5. For loss of a bank, the spplication may be rebooted with the remaining bank and its two segments.
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E.4.6.1.5. Minimal Storage Partitioned Out
CLUSTER O CLUSTER 1
e | QWER  ———— UPPER ——— —— LQWER —— UPPER —
SEGMENT | SEGMENT | SEGMENT | SEGMENT SEGMENT | SEGMENT | SEGMENT | SEGMENT
o] 2 4 8 1 3 -] 7
Appl. O Appl. O Appl. 0 OFPFLINE Appl. O Appl. O Appl. O Appt. 1
/
BANK O BANK 2 BANK 4 BANK 6
Appl. O Appl. O Appl. O Appl. 1

NOTES:
1. Intarieave botween segments O and 2, and ! and 3 on bit 2 in fipplicatfon 0.

2. Loss of a segment or bank in a half which contains the resident EXEC brings the application down. If the resident EXEC
is restricted 10 one half of storage. removal of a segment or bank in the ather half doas not necassitate a reboot, but
& failure in this other haif will probably cause & reboot.

3. Application O may be rebooted in a single cluster with the three segments for the cluster. provided that this cluster has
an I0U. If it is rebooted in this manner, ail banks remain available for use but processing power is lessened. The
application may aiso be rebooted as dual cluster with two segments in each cluster. If it is rebooted in this manner.
banks connocted to the two segments removed are not aveilable for use.

-

4. For lass of a bank. the spplication may be rebooted with the remsining two banks and their four s:gmm.

5. No interieave in Application .

8. Loss of a segment or bank in Application 1 results in loss of the application. No reboot options.
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E.4.6.2. Eight Segments/Six Banks - Dual Cluster

CLUSTER O ’ CLUSTER 1
——— LOWER ~——— UPPER ——— ——— LOWER ——— UPPER ———
SEGMENT | SEGMENT | SEGMENT | SEGMENT SEGMENT | SEGMENT | SEGMENT | SEGMENT
0 2 4 8 1 3 5 7
BANK O | BANK 1 BANK 2 | BANK 3 BANK 4 BANK 8

NOTES:

Interieave between segments O and 2, 4 and 8. 1 and 3, and § and 7 on bit 2.
Interiesve between banks -0 and 1, and 2 and 3 on bit 3.

Banks 0, 1, 2, and 3 must be of equal size and banks 4 and 6 must be of equal size or unusable addresses occur. If
unusable addresses occur and the banks are in the lower half, MSR cannot be set to SiU generated for bootstrap into
the /owwer haif and wouid have to be manually set on STU.

Loss of s segment in a half which contains the resident EXEC brings the application down. If the resident EXEC is
restricted to one half of storage, removal of a segment or bank in the other half does not necessitate a reboot but &
failure in this other haif will probably cause & reboot.

The application may be rebooted in a single cluster with the four segments for the cluster, provided that this cluster
has an IOU. If it is rebooted in this manner, all benks remain available for use but processing power is /essened. The
application may aiso be rebooted as duasl cluster with six segments in each cluster. If it is rebooted in this manner,
banks connected to the two segments removed are not available for use.

Loss of a bank in a haif which contains the resident EXEC brings the application down. If the resident EXEC is restrictad
to one haif of storage, removal of 8 bank in the other haif does not necessitate a reboot, but a failure in this other half
will probably cause a reboot.

If the bank /ost was one of two in a half, the application may be rebooted with the unaffected half and the remaining
bank and its two segments in the affected half. If the bank was one of four in & half, the application may be rebooted
with the unatfected haif and either the remaining three banks and four segments (see £.4.2.3, Note 3) or two banks
and four segmaents in the affected haif.
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E.4.6.2.1. Partitioned by Cluster

CLUSTER O CLUSTER 1
—— | OWER = UPPER —— — | QOWER — UPPER -~
SEGMENT | SEGMENT | SEGMENT | SEGMENT SEGMENT | SEGMENT | SEGMENT | SEGMENT
0 .2 4 8 1 3 5 7
Appl. O Appl. O Appl. O Appl. O Appl. 1 Appl. 1 QFFLINE QFFLINE
BANK O BANK 1 BANK 2 BANK 3 BANK 4 BANK 6
Appl. O Appl. 1 Appl. O Appl. 1 Appl. O Appl. O

NOTES:

Interieave botween segment O and 2, and 4 and 8 on bit 2 in Application 0.
Loss of a seqment or bank in a half which contains the resident EXEC brings the appliication down. If the resident EXEC
g restricted to one haif of storage, removal of a segment or bank in the other half does not necessitate a reboot. but

& failure in this other half will probably cause a reboot.

Application O may be rebooted with the remaining segments. If a two segment haif was downed dynamically, it may
be reentersd into the spplication with the one remaining segment.

For loss of » bank, the application moy be rebooted with the unaffected half and the remaining bank and segment in
the affected half.

interieave betwean segments 1 and 3 on bit 2 in Applicstion 1.

Loss of a sagment results in bringing down the application. The application may be rebooted with the remaining
segment.

Loss of 8 bank resuits in bringing dawn the application and /oss of the bank’s segment. The application may be rebooted
with the rernaining bank and segmaent.
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E.4.6.2.2. Partitioning One MSU Qut

CLUSTER O CLUSTER 1

— LQWER — UPPER —— — | OWER  —— UPPER ——

SEGMENT | SEGMENT | SEGMENT | SEGMENT SEGMENT | SEGMENT | SEGMENT | SEGMENT
0 2 4 8 1 3 5 7

Appl. O Appl. 1 Appl. 1 Appl. 1 OFFLINE Appl. 1 Appl. 1 Appl. 1

BANK q BANK 1 BANK 2 BANK 3 BANK 4 BANK 8

Appl. O Appl. O Appl. 1 Appl. 1 Appl. 1 Appl. 1

. NOTES:

[

KA

Interisave between banks O and 1 on bit 3 in Application O,

Loss of a segmant in Application O resulits in loss of the application. No reboot options.

Loss of a bank resuits in bringing down the application. The application may be rebooted with the remaining bank.
Interisave between segments 4 and 8, and 5 and 7 on bit 2 in Application 1.

Interisave between banks 2 and 3 on bit 3 in Application 1.

In Application 1, loss of s segment or bank in & half which contains the resident EXEC brings the spplication down.
If the resident EXEC is resiricted to one haif of storage, removai of & segment or bank in the other half does not
necessitate a reboot, but a failure in this other half will probably cause a reboot.

The application may be rebooted in & single cluster with the three segments for the cluster, provided that this cluster
has an I0U. If it is rebooted in this manner, all banks remain svailable for use but processing power is lessened. The
application may aiso be rebooted as dusl cluster with two segments in esch cluster. If it is rebooted in this manner,
banks connectad to the two segments removed are not availabie for use.

If the bank lost was the only one connected to two segments, the application may be rebooted with the remaining three
banks and four segments. If the bank was one of two connected to a segment, the application may be rebootad with
the remaining three banks and all six segments.
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E.4.6.3. Eight Segments/Eight Banks - Dual Cluster

CLUSTER O CLUSTER 1
—— | OWER Se—— UPPER - - | OWER UPPER ———
SEGMENT | SEGMENT | SEGMENT | SEGMENT SEGMENT | SEGMENT | SEGMENT | SEGMENT
[o] 2 4 6 1 3 5 7

BANK 0 BANK 1 BANK 2 BANK 3 BANK 4 BANK 5 BANK 6 BANK 7

NOTES:

Interieave bstween seagments O and 2, 4 and 6, 1 and 3, and 5§ and 7 on bit 2.
Intarieave hetween banks O and -1, 2 and 3, 4 and 5, and 6 and 7 on bit 3.

Banks 0, 1, 2, and 3 must be of equal size and banks 4, 5, 6, and 7 must be of aqual size or unusable addresses occur.
If unusable addresses occur and the banks are in the iower half, MSR cannot be set to SIU generated for bootstrap into
the lower half and would have to be manually set on the STU.

Loss of 3 segment or bank in a haif which contains the resident EXEC brings the application down. If the resident EXEC
iy restricted to one haif of storage, ramovsl of a segment or bank in the other half does not necessitate & reboot. but
& failure in this other half will probably cause s reboot.

The application may be rebootad in a single cluster with the four segments for the cluster, provided that this cluster
has an IOU. If it is rebooted in this manner, all banks remain available for use but processing power is lessened. The
application nay also be rebooted as dual cluster with six segments in each cluster. If it is rabooted in this manner,
banks connected to the two segments removed are not available for use.

For loss of 8 bank, the application may be retbooted with the unaffected haif and either three banks and four segments
(voe £4.2.3, Note 3) or four segments and two banks in the affected half.
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E-62
E.4.6.3.1. Partitioned by Cluster Across SIU Halves
CLUSTER O CLUSTER 1

- {QWER —— UPPER ——— — | QWER UPPER

SEGMENT | SEGMENT | SEGMENT | SEGMENT SEGMENT | SEGMENT | SEGMENT | SEGMENT

V] 2 4 6 1 3 5 7

Appl. O Appt. O Appl. O Appl. O Appl. 1 Appl. 1 .| Appl 1 Appl. 1

%
BANK O BANK 1 BANK 2 BANK 3 BANK 4 BANK 5 BANK 8 BANK 7
Appl. 0 Appl. 1 Appl. O Appl. 1 Appl. 0 Appl. 1 Appl. O Appl. 1

NOTES: . ) .

1. Interiesave between segments O and 2, and 4 and 6 on bit 2 in Application 0.

2 Interieave hetween ssgments | and 3, and 5 and 7 on bit 2 in Application 1.

3 Loss of 8 segment or bank in a haif which contains the resident EXEC brings the spplication down. If the resident EXEC
is restricted to one haif of storage, removal of 8 segment or bank in the ather half does not necessitate a reboot, but

& failure in this other half will probably csuse & reboot

4. The application may be rebooted with the remaining segments. If a two segment half was downed dynamically, it may
be reentered into the applicstion with the one remaining segment.

8. For loss of a bank, the application may be rebooted with the unaffected haif and the remaining bank and segment in
the affected half.
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£.4.6.3.2. Partitioned by Cluster by SIU Halves
CLUSTER O CLUSTER 1
———— | (OWER === UPPER ~——— LOWER ——— UPPER =
SEGMENT | SEGMENT | SEGMENT | SEGMENT SEGMENT | SEGMENT | SEGMENT | SEGMENT
0 2 4 8 1 3 5 7
Appl. O Appl. 0 | OFFLINE | OFFLINE OFFLINE | OFFLINE | Appl. 1 Appl. 1
BANK O | BANK t BANK 2 | BANK 3 BANK 4 | BANK S BANK 8 | BANK 7
Appl. O Appl. O Appl. O Appi. O Appl. 1 Appl. 1 Appl. 1 Appl. 1
NOTES:

1. interizave batween segments O and 2 on bit 2 in Application 0.

2. Interisave between banks O and 1, and 2 and 3 on bit 3 in Application 0.

3. Intariaave betwoen segments 5 and 7 on bit 2 in Application 1.

4, Intarieave between banks 4 and 5, and 6 and 7 on bit 3 in Application 1.

5. Lose of a segment resuits in bringing down the spplication. The application may be rebootad with the remaining

segrnent.

8. Loss of a bank resuits in bringing down the application. The application may be rebootsd with the two segments and
remaining three banks (see £.4.2.3, Note 3) or with two ssgments and two banks.
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E.5. Segment/Bank Storage Configurations

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.5.1. One Segment/One Bank

CLUSTER O
—— LOWER ——
SEGMENT
0
BANK O

NOTES:
1. No interieave.
2. Unusable sddresses do not occur.

2 Loss of a segment or bank results in loss of the spplication. ‘No reboot options.
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E.5.2. Two Segments/Two Banks

CLUSTER O
——=—— LOWER ——

SEGMENT | SEGMENT
0 2 ’

BANK O BANK 1

NOTES:
1. Interieave between segments O and 2 on bit 2.

2. The banks must ba equal in size or unusable sddressas occur. If they are not equal in size and are in the lower half,
MSA cannor be set to SIU generated for bootstrap inta the lower haif and would have to be manually set on the STU.

3. Loss of a segment resuits in bringing down the application. The application may be rebooted with the remsining
segment and two banks.

4. Loss of a bank brings the application down. The spplication may be rebootad with the remaining bank and its seagment.
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E.5.2.1. Degraded Mode - Failed Segment

CLUSTER 0
—= LOWER ———
SEGMENT
o SEGMENT
FAILED 2
QFF;,!NE

!
[}

-

-

BANK O BANK 1

NOTES:

1. Interieave between banks O and 1 on bit 3.

The banks must be equal in size or unusable addresses occur. If they are not equal in size and are in the lower half,
MSR cannot be set to Sl generated for bootstrap into the lower half and would have to be manually set on the STU.

3. Loss of a segment resuits in loss of the application. No reboot options.

Loss of bank brings the application down. The application may be rebooted with the remsining benk and the segment.
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E.5.2.2. Degraded Mode - Failed. Bank

CLUSTER O
—— LOWER ==

SEGMENT
0
OFFLINE

SEGMENT
2

BANK O
FAILED BANK 1
OFFLINE

NOTES:
1. No interieave.
2. (/nusable addresses do not occur.

3. Loss of a segment or bank resulits in loss of the application. No reboot options.
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E.5.3. Three Segments/Three Banks

—— LOWER ——

CLUSTER O

UPPER ———

0

SEGMENT | SEGMENT"

2

SEGMENT
4

BANK O

BANK 1

BANK 2

MOTES:

1. Interieave between segments O and 2 on bit 2.

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

3. Banks O and 1 must be of equal size or unusable addresses occur. If they are not equal in size and sre in the lower
half. MSA cannot be set to SIU generated for bootstrap into the lower haif and would have to be manually set on the

STU.

4, Loss of a segment or bank in & half which contains the resident EXEC brings the application down. If the resident EXEC
is restricted 10 one half of storsge, removel of a segment or bank in the other helf does not necessitate 3 reboot, but
& failure in this other half will probably cause & reboot.

5. If the segment was the only one in that half, the application may be rebooted with the unaffected haif. If the segment
wes one of two in & half, the system may be rebooted with the unaffected half and the remaining segment and two
banks in the affectad half.

-3 For loss of a bank. the application may be rebooted with the remaining two banks and their segmaents.



E-89

8604 Rev.1 SPERRY UNIVAC 1100/80 Systems
UP-HUMBER 4x4 Capability Processor and Storage Programmer Reference UPDATE LEVEL PAGE

E.5.3.1. Degraded Mode - Failed Lower Segment

CLUSTER O
—e—— LOWER — UPPER ———
SEGMENT
SEGMENT 2 SEGMENT
0 FAILED 4
OFFE.INE
]
!
!
'
/
!
|
!
!
Y
BANK O BANK 1 BANK 2

NQTES:
1. interieave butween banks O and 1 on bit 3.

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

The banks must be equal in size or unusable addresses occur. If they are not equal in size and are in the lower half,

3.
MSR cannot be set to SIU generated for bootstrap into the lower half and would have to be manuslly set on the STU.
4. Loss of a segment or bank in a half which contains the resident EXEC brings the application down. [f the resident EXEC
is restrictad to one haif of storage, removal of a segment or bank in the other half doss not nacessitate & reboot. but
& f3ilure in this other haif wiil probably cause s reboot.
5. For loss of & segment, the application may be rebooted with the unaffected half.
[ If the bank lost was the only one in a half, the spplication may be rebooted with the unaffected heif. If the bank was

ane of two in & half, the application may be rebooted with the unaffacted half and the remsining bank and segment

in the affected half.
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E.5.3.2. Degraded Mode - Failed Upper Segment

CLUSTER O
~—— LOWER — UPPER ——
SEGMENT
SEGMENT | SEGMENT 4
0 2 FAILED
: QFFLINE
N BANK 2
BANK O BANK 1 OFFLINE

NOQTES:
1. Interieave between segments O and 2 on bit 2.

2. The banks must be squal in size or unusable addresses occur. If thay are not equal in size and are in the lower half,
MSR cannot be set to S/U generated for bootstrep into the lower half and would have to be manually set on the STU.

kA Loss of a segment resulits in bringing down the application. The application may be rebooted with the remaining
segment and two banks.

4. Loss of a bank brings the application down. The spplication may ba rebooted with the remaining bank and its segment.
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E.5.3.3. Degraded Mode - Failed Lower Bank )

CLUSTER O
= LOWER —— UPPER ——
$EG:ENT SEGMENT | SEGMENT
OFFLINE 2 4
BANK O
FAILED BANK 1 BANK 2 ¢
OFFLINE

1. Mo interieave.
2 U/nusable addresses do not occur for one bank in a half.

3. Loss of & segment or bank in a half which contains the resident EXEC brings the application down. If the resident EXEC
is restricted to one half of storage, removal of 3 segment or bank in the other half does not necessitate a reboot, but
& failure in this other half will probably cause a reboot.

4. For loss of a bank, the application may be rebooted with the unaffacted half.
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E.5.3.4. Degraded Mode - Failed Upper Bank

|  CLUSTERO
—— LowER — UPPER ——
SEGMENT | SEGMENT SEG':'E"T
0 2 OFFLINE
BANK 2
BANK O | BANK 1 FAILED
OFFLINE

NOTES:
1. interieave between segments O and 2 on bit 2.

2. The banks must be equsl in size or unusable addresses occur. If they are not equal in size and are in the lower half,
MSR cannot be set to SIU generated for bootstrap into the lower haif and would have to oe manually set on the STU.

3 Loss of a segment results in bringing down the sppiication. The application may be rebooted with tha remaining
segment and two banks.

4. Loss of 8 bank brings the application down. The appiication may be rebooted with the remaining bank snd its segment.
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E.5.4. Four Segments/Four Banks

CLUSTER O
=== LOWER -

UPPER ————

0

SEGMENT | SEGMENT

2

SEGMENT
4

SEGMENT
8

BANK O

BANK 1

BANK 2 BANK 3

NOTES:

1. interieave between segments O and 2, and 4 and 6 on bit 2.

2. Banks O and ! must be of equal size and banks 2 and 3 must be of equal size or unusable addresses occur. If they
gre not equal in size and are in the lower half, MSR cannot be sat to SIU generated for bootstrap into the lower haif
and would have to be manually set on the STU.

3. Loss of a segment or bank in 8 haif which contains the rasident EXEC brings the application down. If the resident EXEC

is restricted to one half of storage, removal of a sesgment or bank in the other half does not 1
o failure in this other half will probably cause a reboot.

S3/t3t8 A I

t but

4. For loss of 8 segment, the application may be rebooted with the unaffected haif and the remaining segment and two
banks in the affected haif.

5. For loss of a bank, the application may be rebootred with the remaining three bank: and their segments.
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E.5.4.1. Degraded Mode - Failed Segment

CLUSTER O
———— LOWER — UPPER ——
SEGMENT
SEGMENT 2 SEGMENT | SEGMENT
0 FAILED 4 -]
OFF!.INE
[
!
'
!
!
!
!
!
I
!
BANK O BANK 1 BANK 2 BANK 3

NOTES:

1.

Interisave between segments 4 and 8 on bit 2.

The banks must be aqual in size or unusable addresses occur. If they are not equal in size and are in the lower half,
MSR cannot be set to SIU generated for bootstrap into the lowsr haif and would have to be manually set on the STU.

Loss of 2 segment or bank in a haif which qbnm‘ns the resident EXEC brings the application down. If the resident EXEC
is restricted to one half of storage, removal of a segment or bank in the other haif does not necesssitate a reboot, but
& failure in this other half will probably cause a reboot.

If the segment was the anly one in that haif, the application may be rebooted with the unaffected half. If the segment
was one of two in a half, the system may be rebooted with the unasffected haif and the remaining segment and two
banks in the sffected haHl.

if the bank lost was one of two connoctod to 8 segment, the spplication may be rebooted with the remaining three banks
and all three segments. If the bank was the only one connected to a segment, the application may be rebooted with
the remaining three banks snd thesr two segments.
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E.5.4.2. Degraded Mode - Failed Bank

CLUSTER O
== LOWER ——— UPPER ———
SEGMENT | SEGMENT SEG':ENT SEGMENT
° 2 OFFLINE 8
BANK 2
BANK O BANK 1 FAILED BANK 3
OFFLINE

NOTES:

1.

Interisave between segments O and 2 on bit 2.

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

The banks must be equal in size or unusable addresses occur. If they are not equal in size and are in the lower half,
MSR cannot be set to SIU generated for boorstrap into the lower haif and would have to be manually set on the STU.

Loss of a ssgment or bank in a half which contains the rasident EXEC brings the spplication down. If the resident EXEC
is restricted to one half of storage, removal &f a segment or bank in the other half does not necassitate a reboot, but

A failure in this other half will probsbly cause a reboot.

If the segment was the only one in that half. the application may be rebooted with the unaffected half. If the segment
was one of two in a half, the system may be rabootad with the unaffected haif and the remaining segment and two
banks in the affected half.

For loss of a bank, the application may be rebootsd with the remaining two banks and their segments.
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E.5.4.3. Partitioned by SiU Halves

CLUSTER O
——— |OWER —— UPPER ——
SEGMENT | SEGMENT | SEGMENT | SEGMENT
0 2 4 L]
Appl. 0 Appl. 0 Appl. 1 Appl. 1
BANK 0O BANK 1 B8ANK 2 BANK 3
Appl. 0 Appl. O Appl. 1 Appl. 1

NOTES:

1. interieave between segments O and 2 on bit 2 in Application 0.

2 Interiesve between segments 4 and 8 on bit 2 in Application 1.

3. The banks must be equal in size or unussble addresses occur. If they are not equal in size and are in the lower haff,
MSR cannot be set to SIU generated for bootstrap into the lower haif and would havve to be manuaily set on the STU.

4, Loss of a segment results in bringing down the application. The application may be rebooted with the remasining
segment and two banks.

5. Loss of a bank brings the application down. The application may be rebooted with the remaining bank and its segment.
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E.5.4.4. Partitioned Across SiU Hzalves

CLUSTER O
—m— LOWER ——

UPPER ——

SEGMENT | SEGMENT | SEGMENT | SEGMENT
(o] 2 4 8
Appl. O Appi. 1 Appl. 0 Appl. 1

BANK O BANK 1 BANK 2 BANK 3
Appl. O Appl. 1 Appl. O Appl. 1
NOTES:

1. No intarieave.
2. l/nusable acddresses do not occur.

3 Loss of a seyment or bank in a half which contains the resident EXEC brings the application down. If the resident EXEC
is restrictad to one haif of storage. removal of a segment or bank in the other haif does not necessitate a reboot, but
& failure in this other half will probably cause a rsboot.

4. The applicavion may be rebooted with the unaffectsd half.
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UP-NUMBER 4x4 Capability Processor and Storage Programmer Reference UPDATE LEVEL msin o
Index
Term Reference. Page Term Reference Page
Add Thirds instruction 5.4.19 5-11
A Add to A instruction 5.4.1 5-7
Abbreviations, definitions, Add to X instruction 5.4.7 5-8
and symbols Appendix A »
Add Upper instruction 5.4.5 5-8
Absolute address 8.3.3 8-8
Addition
Absoiute vaiues 4.2.1.3 4-2 double-precision
floating-point 4.2.13 4-10
Accumulator registers 3.4.2.30 3-21 floating-point 4.2.12 4-10
. 3.4.2.3 3-18
Address assignments
Add Halves instruction 5.4.17 5-10 control register 3.4.2 3-16
fixed 3.2.7 3-4
Add Magnitude to A
instruction 5.4.3 57 ADDRESS CHECK signal 3.2.5 3-3
Add Negative Halves Address generation 8.3.8 8-10
instruction 5.4.18 §-10
- Address interieave £.3 E-2
Add Negative Magnitude to
A instruction 5.4.4 5-7 Address parity checking 3.2.5 3-3
Add Negative Thirds Addressing -
instruction 5.4.20 5-11 character 4.3.2.2.2 4-+15
device 6.3.1 6-5
Add Negative to A modes 3.3.6.1 3-10
instruction 5.4.2 5-7 theory 8.3.3 8-8
Add Negative 1o X Addressing Exception
instruction 5.4.8 5-8 interrupt 7.3.1 7-5
Add Negative Upper Addressing modes 3.3.6.1 3-10
instruction 5-8

5.4.6
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UP-NUMBER 4x4 Capability Processor and Storage Programmer Reference UPDATE LEVEL PAGE
Term Reference Page Term Reference Page
Allow All Interrupts and Bank descriptor registers
Jump instruction 5.9.3 5-38 control information 8.3.6 8-9
format 8.3.7 8-9
Arithmetic exception
interrupts Bank descriptor selection
Characteristic instructions
Overflow 7.3.2 7-6 Load Bank and Jump 5.10.1 5-38
Characteristic . Load D-Bank Base and
Underflow 7.3.2 7-6 Jump 5.10.3 5-39
Divide Check 7.3.2 7-6 Load i-Bank Base and
Jump 5.10.2 5-39
Arithmetic instructions
fixed-point 5.4 5-6 Base value selection Figure 8-3 8-12
floating-point 5.5 5-11
Binary Double Integer to
Arithmetic interrupt 4.2.4.3 4-4 Byte Convert instruction §.14.9 5-65
Arithmetic section Binary Single Integer to
absolute values 4.2.1.3 4-2 Byte Convert instruction 5.14.8 5-64
carry 4.2.4.2 4-3
data word 4.2.1.1 4-1 Block multiplexer channel 6.2.1 6-3
data word
complement 4,2.1.2 4-2 Block transfer 5.3.8 5-6
general operation 4.2.1 4-1
microprogrammed Breakpoint interrupt status 7.3.3 7-8
control 422 4-2 Figure 7-3 7-9
overflow 4.2.4.1 4-3
Byte Add instruction 5.14.14 5-68
ASCIl to Fieldata code
conversion Table D-2 D-4 Byte Add Negative
instruction 5.14.15 5-69
Automatic recovery 1.2.5 1-9
Byte Compare instruction 5.14.4 5-58
Auxiliary storage
subsystems 1.2.8 1-10 Byte data packing formats 6.16 6-57
Table 6~14 6-59
a-fieid 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 5-65
user 3.4.2.3 3-18 Binary Single integer
to Byte Convert 5.14.8 5-64
Byte Add 5.14.14 5-68
B Byte Add Negative  5.14.15  5-69
Byte Compare 5.14.4 5-58
Back-to-back operation 6.20 6-66 Byte Move 5.14.1 5-54
Byte Move With
Bank descriptor 8.3.4 8-9 Translate 5.14.2 5-56
Byte to Binary Double
Bank descriptor index Integer Convert 5.14.7 5-64
registers 3.4.2.9 3-18 Byte to Binary Single
Integer Convert 5.14.6 5-64
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Term Reference Page Term Reference Page
Byte to Double
Floating Convert 5.14.11 5-67 CCW completion 6.5.2 6-28
Byte to Single Floating
Convert 5.14.10 5-65 Central processor unit 1.2.1 1-2
Byte Transiate and
Compare 5.14.3 5-57 Chaining operations 6.8 6-38
Double Floating to
Byte Convert 5.14.13 5-68 Channel command codes 6.6 6-35
Edit 5.14.5 5-58
Channel command word 6.5.1 6-28
Byte ‘Move instruction © 5.141 5-54
Channel priority 6.21 6-67
Byte Move With Translate
instruction 5.14.2 5-56 Channel programming
' ’ ' X examples 6.23 6-68
Byte muiltiplexer channel 6.2.1 6-3
Channel programming
Byte or block muitiplexer procedure 6.22 6-67
channel termination
conditions Table 6-9 6-33 Channel states 6.3.2 6-6
Table 6-2 6-9
Byte status code 7.3.8 7-18
Channel status word 6.10 6-45
Byte status word Table 5-3 5-55
Character addressing 43222 4-15
Byte string sign codes Table 5-4 5-56 '
Characteristic Difference to
Byte to Binary Doubie Upper instruction 5.5.16 5-19
Integer Convert
instruction 5.14.7 5-64 Characteristic overflow 4.2.10.1 4-8
Byte to Binary Single Characteristic underflow 4.2.10.2 4-9
Integer Convert
instruction 5.14.6 64-5 Clock interrupts
dayclock 7.3.5 7-10
Byte to Double Fioating quantum timer 7.3.5 7-10
Corivert instruction 5.14.11 5-67 real-time clock 7.3.5 7-10
Byte to Single Floating Code conversions Appendix D
Convert instruction 5.14.10 5-65
Command chaining 6.8.2 6-39
Byte Translate and
Compare instruction 5.14.3 5-53 Command codes
Store Subchannel
Status 6.6.2 6-37
C Transfer in Channel
Command 6.6.1 6-36
Carry 4.2.4.2 4-3
Composite state vs
CCW command code 6.6 6-35 condition codes Table 6-3 6-10
Table 6-11 6-36
Condition codes 6.3.3 6-9
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UP-NUMBER 4x4 Capability Processor and Storage Programmer Reference UPDATE LEVEL m.(;lsmw‘"4
Term Reference Page Term Reference  Page
Conditional jump Control section 4.3 ‘ 4-11

instructions
Doubie-Precision Control storage 3.4 3-15
Jump Zero 5.11.2 5-40
Hait Jump/Halt Keys
and Jump 5.11.10  5-41 D
Jump Carry 5.11.22 5-44
Jump Divide Fauit 5.11.17 5-43 Data chaining 6.8.1 6-39
Jump Floating '
Overflow 5.11.16 5-43 Data chaining precautions 6.16 6-57
Jump Floating
Underflow 5.11.15 5-43 Data transfer 6.7 6-37
Jump Greater and :
Decrement 5111 .5-40 Data transfers from storage Figure 4-1 4-13
Jump Low Bit 5.11.12 5-42
Jump Modifier Greater Data transfers to storage Figure 4-2 4-14
and Increment 5.11.13 5-42
Jump Negative 5.11.8 5-41 Data word formats Table 6-6 6-30
Jump Negative and
Shift 5.11.4 5-40 Dayclock 8.2.2 8-7
Jump No Carry 5.11.23 5-44
Jump No Divide Fauit 5.11.21 5-44 Delayed storage check
Jump No Floating . interrupts 7.3.6.2 7-12
Overflow 5.11.20 5-43 '
Jump No Floating Designator register 8.2.1 8-1
Underflow 5.11.19 5-43
Jump No Low Bit 511.11 5-42 Device addressing 6.3.1 6-5
Jump No Overflow 5.11.18 5-43
Jump Nonzero 5.11.6 5-41 Device states 6.3.2 6-6
Jump Overflow: 5.11.14 5-42 Table 6-2 6-9
Jump Positive 5.11.7 5-41
Jump Positive and Device status 6.15 6-56
Shift 5.11.3 5-40
Jump Zero 5.11.5 5-40 Diagnostics instruction 5.15.20 5-76
Jump/Jump Keys 5.11.9 5-41
Divide fault 4.2.10.3 4-9
Configuration assignments 3.3.7 3-15
) . Divide Fractional instruction 5.4.14 5-10
Configurations ' '
general 1.2 1-1 Divide Integer instruction 5.4.12 5-9
segment/bank E.5 E-64
segment/cabinet E.4 E-18 Divide Single Fractional
instruction 5.4.13 5-9
Control register address
assignments " 342 3-16 Division
fixed-point 4.2.5 4-4
Control register protection 3.4.2.32 3-21 floating-point 4.2.16 4-10
Control register selection Double Floating to Byte
designator 3.4.1 3-15 Convert instruction 5.14.13 5-68
Control registers 3.4 3-15 Double Load A instruction 5.2.9 5-3
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Term Reference Page Term Reference Page
Double Load and Convert Double-Precision Test Equal

to Flgating instruction 55.12 5-17 instruction 5.7.14 5-32
Double L.oad and Unpack
Floating instruction 5.5.10 5-16 E
Double Load Magnitude A ECC 3.2 3-1
instruction 5.2.11 5-4 :
Edit instruction
Double Load Shift and function byte 5.14.5.1 5-59
Count instruction 5.8.8 5-36 subfunction byte 5.14.5.2 5-60
Double Shift Algebraic El chaining 6.8.3 6-40
instruction 5.8.6 5-3%
Enable/Disable Dayclock .
Double Shift Circular instruction 5.15.3 5-70
instruction 5.8.2 5-34
Error correction code 3.2 3-1
Double Shift Logical 3.3.1 3-6
instruction 5.8.4 5-35
Error detection and
Double Store A instruction 5.3.7 5-5 reporting 3.35 3-8
Double~-Load Negative A Execute instruction 5.13.3 5-47
instruction 5.2.10 5-3
Executive registers
Double-~Precision A-registers 3.4.2.30 3-21
Fixed-Point Add Index registers 3.4.2.29 3-21
instruction 5.4.15 5-10 J-registers 3.4.2.27 3-20
. R-registers 3.4.2.23 3-20
Double~Precision 3.4.2.24 3-20
Fixed-Point Add 3.4.2.25 3-20
Negative instruction 5.4.16 5-10 3.4.2.26 3-20
: 3.4.2.27 3-20
Double~Precision Floating 3.4.2.28 3-21
Add instruction 5.5.3 5-12 X-registers 3.4.2.29 3-21
Double-Precision Floating Executive bank descriptor
Add Negative instruction 5.5.4 5-13 table pointer register 3.4.2.5 3-18
Double-Precision Flcating Executive control Section 8
Divide instruction 5.5.8 5-15
- Executive instructions
Double~Precision Floating Diagnostics 5.15.20 5-76
Multiply instruction 5.5.6 5-14 Enable/Disable
, Dayclock 5.15.3 5-70
Double-precision initiate Interprocessor
floating-point Interrupt 5.15.19 5-76
addition 4213 © 4-10 Initiate Maintenance
Interrupt 5.15.21 5-77
Doubie-Precision Jump Input/Qutput 5.15.22 5-77

Zero instruction 5.11.2 5-40
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Term Reference Page Term Reference . Page
Load Base 5.15.9 5-74 Add Negative to A 5.4.2 5-7
Load Breakpoint Add Negative to X 5.4.8 5-8
Register 5.15.6 5-73 Add Negative Upper 5.4.6 5-8
Load Dayclock 5.15.2 5-70 Add Thirds 5.4.19 5-11
Load Designator Add to A 5.4.1 5-7
Register 5.15.13 5-75 Add to X 5.4.7 5-8
Load Limits 5.15.10 5-74 Add Upper 845 5-8
Load Quantum Timer 5.15.8 5-74 Divide Fractional 5.4.14 5-10
Prevent All Interrupts Divide Integer 5.4.12 5-9
and Jump 5.15.1 5-69 Divide Single
Reset Auto-Recovery Fractional 5.4.13 5-9
Timer 5.15.16 5-76 Double-Precision
Select Dayclock 5.15.4 5-70 Fixed-Point Add 5.4.15 5-10
Select Interrupt Double-~Precision '
Locations 5.15.5 5-70 Fixed-Point
Store Designator Add Negative 5.4.16 5-10
Register 5.15.14 5-75 Multiply Fractionai 5.4.11 5-9
Store Processor 1D 5.15.7 5-74 Multiply Integer 5.4.9 5-8
Store Quantum Time 5.15.12 5-75 Muitiply Single Integer 5.4.10 5-8
Store System Status 5.15.18 5-76 )
Toggie Auto-Recovery Fixed-point division 4.2.5 4-4
Path 5.15.17 5-76
User Return 5.15.15 5-75 Fixed-point multiplication 42.6 4-4
Executive Request Fixed-point to
instruction 5.13.4 5-47 floating-point conversion 4.2.11 4-9
Externally specified index Floating Add instruction 5.5.1 5-11
(ESY) 1.2.3 1-8
: 6.2.1 6-3 Floating Add Negative
: instruction 55.2 5-12
F Floating Compress and
Load instruction 5.5.14 5-18
Fieldata to ASCII code
conversion Table D-1 D-2 Fioating Divide instruction 5.5.7 5-15
Fixed address assignments 3.2.7 3-4 Floating €xpand and Load
Table 3-1 3-4 instruction 5.5.13 5-18
Table 3-2 3-5
Floating Multiply instruction 5.5.5 5-13
fixed-point arithmetic ' '
divisior 4.2.5 4-4 Floating-point
muitiplication 4.2.6 4-4 Addition 4.2.12 4-10
Arithmetic instructions 5.5 5-11
Fixed-point arithmetic Division 4.2.16 4-10
instructions Muitiplication 4.2.15 4-10
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 ingtructions
Add Negative Characteristic
Magnitude to A 5.4.4 5-7 Difference to
Add Negative Thirds 5.4.20 5-11 Upper 5.5.16 5-19
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Term Reference  Page Term Reference Page
Double Load and
Convert to Floating 5.5.12 5-17 Function byte 5.14.5.1 5-59
Double Load and
Unpack Floating 5.5.10 5-16 Function code
Double-Precision cross-reference Table C-1 C-1
Floating Add 5.5.3 5-12
Double~Precision f~field 4.3.2.1 4-12
Floating Add
Negative 5.5.4 5-13
Double-Precision G
Floating Divide 5.5.8 5-15
Double-Precision General configurations 1.2 1-1
Fioating Multiply 5.5.6 5-14
Floating Add 5.5.1 5-11 General register stack 3.4 3-15
Floating Add Negative 5.5.2 5-12
Floating Compress and GRS register assignments Table 3-6 3-16
Load 5.5.14 5-18 Table 3-7 3-17
Floating Divide 5.5.7 5-15
Floating Expand and Guard Mode interrupt 7.3.1 7-5
Load 55.13 -18 ) Figure 7-1 7-7
Floating Multipiy 5.5.5 -13
Load and Convert to Guard mode register 3.4.2.11 3-18
Floating 5.5.11 5-17
Load and Unpack
Floating 5.5.9 5-16 H
Magnitude of .
Charactsristic Halt Channel instruction 6.4.6 6-21
Difference to '
Upper 5.5.15 5-19 Halt Device instruction 6.4.5. 6-20
Floating-point numbers Halt Jump/Halt Keys and
characteristic Jump instruction 5.11.10 5-41
overflow/underflow 4.2.10 4-8
divide fault 4.2.10.3 4-9 h-field 4.3.2.6 4-23
division 4.2.16 4-10
double-precision 4.2.8.2 4-7
double-pracision l
addition 4.2.13 4-10
multiptication 4.2.15 4-10 immediate storage check
negative numbers 4.2.8.3 4-7 interrupt registers 3.426 3-18
normalized 4.2.9 4-8
residue 4.2.8.4 4-8 Immediate storage check
single-precision status register 3.4.2.12 3-19
addition 4.2.12 4-10
single—precision 4.2.8.1 4-7 Increase instructions 5.13.14 5-51
subtraction 4.2.14 4-10
word formats 4.2.8 4-11 Index registers
Executive 3.4.2.29 3-21
Floating-point zero 4.2.17 4-11 user 3.4.2.2 3-17
Format flags Table 6-8 6-32 Initial load 1.2.5 1-9
6.7.1 6-37 6.19 6-66
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Term Reference  Page Term Reference  Page
Initiate Interprocessor Instruction word fields

Interrupt instruction 5.15.19 5-76 a-field 43.2.3 4-20
f-field 4.3.2.1 4-12
Initiate Maintenance h-field 4.3.2.6 4-23
Interrupt instruction 5.15.21 5-77 i-field 4.3.2.7 4-23
' j=field 43.2.2 4-12
Input/Output device u-field 4.3.2.8 4-24
addressing 6.3.1 6-5 x-field 4.3.2.5 4-22
Input/Qutput interrupts Instruction word format 431 4-11
Machine Check 7.4.1 7-19
Normal 7.4.2 7-21 Internal SIU check interrupt 7.3.6.2.1 7-13
Tabled 7.4.3 7-29
Internally specified index
Input/Output system states 6.3.2 6-6 (1sn 1.2.3 1-8
. . 6.2.1 6-3
Input/Output unit 1.2.3 1-7 . ¢
Section 6 Interprocessor interrupt 7.3.4 7-9
Instruction mnemonic Interrupt address word 6.10 6-45
cross-referance Table C-1  C-1 -
Interrupt errors 7.5 7-32
Instruction repertiore
summary Appendix C Interrupt generation flags 6.9 6-44
Instruction repertoire Interrupt mask register 6.18 6-64
bank descriptor -
selection - Interrupt priority Table 7-1  7-2
instructions 5.10 5-38
byte instructions 14 5-51 Interrupt sequence 7.2 7-3
conditional jump
instructions 5.1 5-39 Interrupt types
Executive instructions 5.1 5-69 arithmetic exception 7.3.2 7-6
fixed-point arithmetic clock 7.3.5 7-10
instructions 5.4 5-6 input/output 74 7-19
floating-point interprocessor 7.3.4 7-9
arithmetic power check 7.3.7 7-17
instructions 5.5 5-11 program exception 7.3.1 7-5
load instructions 5.2 5-2 program=initiated 7.3.3 7-8
logical instructions 512 5-44 storage check 7.3.6 7-10
miscellaneous
instructions 5.13 5-46 Interrupts Section 7
search and .
masked-search Invalid function codes 5.16 5-77
instructions 5.6 5-20
shift instructions 5.8 5-32 Invalid Instruction
store instructions 5.3 5-4 interrupt 7.3.1 7-5
test (or skip)
instructions 5.7 5-28 Iinvalidate interface 3.3.4 3-8
unconditional jump
instructions 5.9 5-37 3.4.2.14 3-19

IOU error interrupt register
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Term "~ Reference Page Term Reference Page
QU tfunctional Jump Negative and Shift

characteristics instruction 5.11.4 5-40
channels 6.2.1 6-3
subchannels 6.2.2 6-5 Jump Negative instruction 5.11.8 5-41
i-field 4.3.2.7 4-23 Jump No Carry instruction 5.11.23 5-44
170 instruction format 8.3.4 6-14 Jump No Divide Fault
instruction : 5.11.21 5-44
170 instruction operation 6.3.5 6-15
Jump No Floating Overflow
170 instruction status 6.11 6-50 instruction 5.11.20 5-43
170 instructions Jump No Floating .
Halt Device 6.4.5 5-20 Underflow instruction 5.11.19 5-43
Load Channel Register 6.4.7 6-22 : :
Load Table Control Jump No Low Bit ‘
Words 6.4.8 6-23 instruction 5.11.11 5-42
Start I/0 Fast Release 6.4.1 6-16
Test Subchannel 6.4.4 6-19 Jump No Overflow
Word Channel instruction 5.11.18 5-43
Operation 6.4.5.2 6-21 ,
Jump Nonzero instruction 5.11.6 5-41
1/0Q operations 6.5 6-25
Jump Overflow instruction 5.11.14 5-42
170 status 6.10 6-45 :
Table 6-12 6-46 Jump Positive and Shift
instruction - 5113 5-40
J ' Jump Positive instruction 5.11.7 5-41
Jump Carry instruction 5.11.22 5-44 Jump Zero instruction 5.11.5 5-40
Jump Divide Fault Jump/Jump Keys )
instruction 5.11.17 5-43 instruction 5.11.9 5-41
Jump Floating Overflow j~-field 4.3.2.2 4-12
instruction 5.11.186 5-43
J-register 4.3.2.2.2 4-15
Jump Floating Underflow fields Table 4-5 4-16
instruction 5.11.15 5-43 format Figure 4-3 4-16
Jump Greater and
Decrement instruction 5.11.1 5-40 L
Jump history stack 3.4.2.16 3-19 Left circular shifting 5.8 5-32

Jump Low Bit instruction 5.11.12 5-42 Left Double Shift Circular
instruction 5.8.10 5-36
Jump Modifier Greater and

Increment instruction 5.11.13 5-42
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Term Reference Page Term Reference Page
Load A 5.2.1 5-2
Left Double Shift Logical Load Magnitude A 5.2.3 5-2
instruction 5.8.12 5-37 Load Negative
Magnitude A 5.2.4 5-2
Left logical shifting 5.8 5-32 Load R ' 5.2.5 5-3
Load X 5.2.7 5-3
Left Singie Shift Circular Load X Increment 5.2.8 5-3
instruction 5.8.9 5-36 " Load X Modifier 5.2.6 5-3
Left Single Shift Logical Load |-Bank Base and
instruction 5.8.11 5-36 Jump instruction - 5.10.2 5-39
Limits 8.3.5 8-9 Load Limits instruction 5.15.10 5-74
Load A instruction 5.2.1 §5-2 Load Magnitude A
. instruction 5.2.3 5-2
Load Addressing
Environment instruction 5.15.11 5-74 Load Modifier and Jump
instruction 5.9.2 5~-37
Load and Convert to
Floating instruction 55.11 ~ 56-17 Load Negative A instruction 5.2.2 5-2
Load and Unpack Floating Load Negative Magnitude A
instruction 5.5.9 5-16 instruction 5.2.4 5-2
Load Bank and Jump Load Quantum Timer
instruction 5.10.1 5-38 instruction 5.15.8 5-74
Load Base instruction 5.15.9 5-74 Load R instruction 5.2.5 5-3
Load Breakpoint Register Load Register Set
instruction 5.15.8 5-73 instruction 5.13.12 5-49
Load Channel Register Load Shift and Count
instruction 6.4.7 6-22 instruction 5.8.7 5-35
Load Dayclock instruction 5.15.2 5-70 Load Table Control Words
instruction 6.4.8 6-23
Load Designator Register
instruction 5.15.13 5-75 Load X increment
instruction 5.2.8 5-3
Load DR Designators
instruction 5.13.1 5-46 Load X instruction 5.2.7 5-3
Load D-Bank Base and Load X Modifier instruction 5.2.6 5-3
Jump instruction 5.10.3 5-39
Logical AND instruction 5.12.3 5-45
Load instructions
Double Load A 5.2.9 5-3 Logical Exclusive OR
Double Load instruction 5.12.2 5-45
Magnitude A 5.2.11 5-4
Double~-Load
Negative A 5.2.10 5-3
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Logical instructions Masked Load Upper
Logical AND 5.12.3 5-45 instruction 5.12.4 5-46
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 5-24
Logical OR instruction 5.12.1 5-45 Masked Search Greater
instruction 5.6.10 5-25
M Masked Search Less Than
or Equai/Not Greater
Machine check interrupts 7.4.1 7-19 instruction 5.6.9 5--25
Magnitude of Characteristic Masked Search Not Equal
Difference to Upper instruction 5.6.8 5-25
instruction 5.5.15 5-19
Masked Search Not Within
Main storage organization 8.3.1 8-8 Range instruction 5.6.12 5-26
Main storage unit Masked Search Within
address generation Tabie 3-4 3-13 Range instruction 5.6.11 5-26
address parity
checking 3.2.5 3-3 Miscellaneous instructions
ECC write check Execute 5.13.3 5-47
disable 3.2.3 3-3 Executive Request 5.13.4 5-47
fixed address Increase 5.13.14 5-51
assignments 3.2.7 3-4 Load DR Designators 5.13;1 5-46
partial write error . Load Register Set 5.13.12 5-49
detection 3.2.2 3-2 No Operation 5.13.10 5-49
partitioning 3.3.6.2 3-14 Store DR Designators 5.13.2 5-47
refresh faulit 3.2.6 3-3 Store Register Set 5.13.11 5-49
write control parity Test and Clear and
checking 3.2.4 3-3 Skip 5.13.7 5-48
write data error Test and Set 5.13.5 5-48
detection 3.2.1 3-2 Test and Set Alternate 5.13.8 5-48
Test and Set and Skip 5.13.6 5-48
Main store interface Test and Set and Skip .
(MS]) stack 3.3.3 3-8 Alternate 5.13.8 5-48
Test Relative Address 5.13.13 5-49
Maintenance saction 2.4 2-1
Mode, addressing 3.3.6.1 3-10
Mask register 3.4.2.19 3-20
3.4.2.25 3-20 Module select register 3.2.7 3-4
5.15.5 5-70
Masked Alphanumeric
Search Greater Monitor 6.9.2 6-44
instructions 5.6.14 . 5-28
' MSR 327 3-4
Masked Alphanumeric
Search Less Than or Multiplication
Equal instruction 5.6.13 §-27 fixad-point 4.2.6 4-4
floating-point 4.2.15 4-10
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Multiply Fractional - Processing unit
instruction 5411 5-9 arithmetic section 2.3 2-2
control section 2.2 2-1
Muitiply Integer instruction 5.4.9 5-8 maintenance section 2.4 2-2
Muiltiply Single integer Processor interrupt errors  7.5.1 7-32
instruction 5.4.10 5-8
Processor state . 8.2 8-1
Multiprocessor interrupt
synchronization 7.3.9 7-18 Program Controlled
interrupt 6.9.1 6-44
N Program exception
interrupts
No Operation instruction 5.13.10 5-49 Address Exception 7.3.1 7-5
Guard Mode 7.3.1 7-5
Normal interrupt registers 3.4.2.7 3-18 Invalid Instruction 7.3.1 7-5
Normal interrupts 7.4.2 7-21 Program initiated interrupts
_ Breakpoint 7.3.3 7-8
Normal status register 3.4.2.13 3-19 Executive Request 7.3.3 7-8
Jump History Stack 7.3.3 7-8
Normalized floating-point Test and Set 7.3.3 7-8
numbers 4.2.9 4-8
Program segmentation 8.3.2 8-8
O ' P-capturing instructions 8.3.9 8-13
Octal vs mnemonic
instruction code Table C-3 C-20 O.
COverflow 4241 4-3 Quantum timer register 3.4.2.10 3-18
Parity checking 3.2.4 3-3 Real-time clock interrupts 7.3.5 7-10
Partitioning 1.2.5 1-9 Real-time clock register 3.4.2.17 3-19
3.3.6.2 3-14
Relative address 8.3.3 8-8
Peripheral subsystems .
destandardized 1.2.9 1-11 Repeat count register 3.4.2.18 3-19
minimum complement 1.2.10 1-11 3.4.2.24 3-20
standard 1.2.8 1-10
Reset Auto-Recovery Timer
Power Chack interrupt 7.3.7 7-17 instruction 5.156.16 5-76
Figure 7-9 7-18
Residue 4284 4-8
Prevent All Interrupts and

Jump instruction 5.18.1 5-69 Right algebraic shifting 5.8 5-32
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Term Reference  Page Term Reference Page
Right circular shifting 5.8 5-32 Search Equal instruction 5.6.1 5-21
Right logical shifting 5.8 5-32 Search Greater instruction 5.6.4 5-23
R-registers Search Less Than or
Executive 3.4.2.23 3-20" Equai/Search Not
3.4.2.24 3-20 Greater instruction 5.6.3 5-22
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 5-22
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 5-24
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 5-23
Segment/bank storage
S configurations 3.3.7 3-1%
E.5 E-64
Scientific accelerator
module 2.3 2-2 Segment/cabinet storage
configurations 3.3.7 3-15
Search and masked-search : E.4 E-18
instructions
Masked Alphanumeric Select Dayclock instruction 5.15.4 5-70
Search Greater 5.6.14 5-28
Masked Alphanumeric Select interrupt locations Figure 5-2 5-71
Search Less Than
or Equal 5.6.13 5-27 Select Interrupt Locations
Masked Search Equal 5.6.7 5-24 / instruction 5.15.5 5-70
Masked Search
Greater 5.6.10 5-25 Shift count 4.3.2.8.3 4-25
Masked Search Less
Than or Equai/Not Shift instructions
Greater 5.6.9 5-25 Double Load Shift and
Masked Search Not Count 5.8.8 5-36
Equal 5.6.8 £-25 Double Shift Aigebraic 5.8.6 5-35
Masked Search Not Double Shift Circular 5.8.2 5-34
Within Range 5.6.12 5-26 Double Shift Logical 5.8.4 5-35
Masked Search Within Left Double Shift
Range 5.6.11 5-26 Circular 5.8.10 5-36
Search Equal 5.6.1 5-21 Left Double Shift
Search Greater 5.6.4 5-23 Logical 5.8.12 5-37
Search Less Than or Left Single Shift
Equal/Search Not Circular 5.8.9 5-36
Greater 5.6.3 5-22 Left Single Shift
Search Not Equal 5.6.2 5-22 Logical 5.8.11 5-36
Search Not Within Load Shift and Count 5.8.7 5-35
Range 5.6.6 5-24 Single Shift Algebraic 5.8.5 5-35
Search Within Range 5.6.5 5-23 Single Shift Circular  5.8.1 5-34
Single Shift Logical 5.8.3

5-34
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Term Reference  Page Term Reference  Page
partitioning 3.3.6.2 3-14
Shifting storage interleave 3.3.6 3-9
left circular 5.8 5-32 tag and data buffer 3.3.2 3-7
left logical 5.8 5-32
right algebraic 5.8 5-32 Storage interleave 3.3.6 3-8
right circular 5.8 5-32
right logical 5.8 §5-32 Storage system 1.2.2 1-7
Section 3
SiL data word Figure 5-2 5-71
Store A instruction 5.3.1 5-4
Single Shift Algebraic
instruction 5.8.5 5-35 Store Constant instructions 5.3.5 5-5
Singte Shift Circular Store Designator Register
instruction 5.8.1 5-34 instruction 5.15.14 5-75
Single Shift Logical Store DR Designators
instruction 5.8.3 5-34 instruction 5.13.2 5-47
SIU/MSU interface check Store instructions
interrupt 7.3.6.2.2 7-14 Block Transfer 5.3.8 5-6
Double Store A 5.3.7 5-5
SiU/MSU read or partial Store A 5.3.1 5-4
write ECC check Store Constant
interrupt 7.3.6.2.3 7-16 instructions 5.3.5 5-5
Store Magnitude A 5.3.3 5-4
Staging registers 3.4.2.20 3-20 Store Negative A 5.3.2 5-4
3.4.2.26 3-20 Store R 5.3.4 5-5
Store X 5.3.6 5-5
Start 1/0 Fast Release .
instruction 6.4.2 6-17 Store Location and Jump
instruction 5.9.1 5-37
Status table 6.12 6-51 .
Store Magnitude A
Storage check interrupts instruction 5.3.3 5-4
Delayed Storage
Check 7.3.8.2 7-12 Store Negative A
Immediate Storage instruction 5.3.2 5-4
Check 7.3.6.1 7-11
. Store Processor 1D
Storage configurations 3.3.7 3-15 instruction 5.15.7 5-74
Appendix E
Store Quantum Time
Storage interface unit instruction 5.15.12 5-75
addressing modes 3.3.6.1 3-10
error detection and Store R instruction 534 5-5
reporting 3.35 3-8
functional o Store Register Set
characteristics 3.3.1 3-6 instruction 5.13.11 5-49
general 3.3 3-5
invalidate interface 3.3.4 3-8 . Store Subchannel Status
main store interface command 6.6.2 6-37
stack 3.3.3 3-8 6.13 6-53
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Term Reference Page Term Reference Page
Store System Status Test and Set Aiternate

instruction 5.18.18 5-76 instruction 5.13.8 5-48
Store X instruction 5.3.6 5-5 Test and Set and Skip
Alternate instruction 5.13.9 5-48
Subchannel expansion
feature channel base Test and Set and Skip
register 6.17 6-64 instruction 5.13.6 5-48
Subchannel states 6.3.2 6-6 Test and Set instruction 5.13.5 5-48
Table 6-2 6-9 '
Test Equal instruction 5.7.6 5-30
Subchannel status 6.14 6-53
Test Even Parity instruction 5.7.1 5-28
Subchannels, |QU v
functional Test Greater instruction 5.7.9 5-31
characteristics 6.2.2 6-5 :
Test Less Than or
Subfunction byte 5.14.5.2 5-60 Equal/Test Not Greater
instruction 5.7.8 . 5-30
Subsystem availability unit 1.2.6 1-10
Test Less Than or
System console 1.2.4 1-8 Equal/Test Not Greater
Than Modifier
System maintenance unit 1.2.7 1-10 instruction 5.7.3 5-29
System minimum/maximum Test Negative instruction 5.7.13 5-32
configurations Table 1-1 1-6
Test Nonzero instruction 5.7.5 5-30
System status word 2.6 2-3 .
Figure 2-1 2-4 Test Not Equal instruction 5.7.7 5-30
System transition unit 1.2.5 1-9 Test Not Within Range
instruction 57.11 5-31
T Test Odd Parity instruction 5.7.2 5-29
Tabled interrupts 7.4.3 7-29 Test Positive instruction 5.7.12 5-32
Tabled status word 6.10 6-45 Test Relative Address
: instruction 5.13.13 5-49
Termination conditions
byte or block Test Subchannel instruction 6.4.4 6-19
multiplexer
. channel Table 6-9 6-33 Test Within Range
word channei Table 6-10 6-38 instruction 5.7.10 5-31
Tast and Clear and Skip Test Zero instruction 5.7.4 5-29
instruction 5.13.7 5-48
Test (or skip) instructions
Double-Precision Test
Equal 5.7.14 5-32
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Index~16
PAGE
Term Reference  Page Term Reference Page
Test Equal 5.7.6 5-30 R-registers 3.4.2.18  3-19
Test Even Parity 5.7.1 5-28 3.4.2.19 ° 3-20
Test Greater 5.7.9 5-31 3.4.2.20 3-20
Test Less Than or ‘ 3.4.2.22 3-20
Equal/Test Not X-registers 3.4.2.2 3-17
Greater 5.7.8 5-30
Test Less Than or User bank descriptor table
Equai/Test Not pointer register 3.4.2.8 3-18
Greater Than
Modifier 5.7.3 5-29 User Return instruction 5.15.1% 5-75
Test Negative 5.7.13 5-32
Test Nonzero - 5.7.5 5-30 u-field 4.3.2.8 4-24
Test Not Equal 5.7.7 5-30
Test Not Within Range 5.7.11 5-31
Test Odd Parity 5.7.2 §5-29 W
Test 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  Table 6-10 6-35
Theory, addressing 8.3.3 8-8 Word formats Appendix B
Toggle Auto-Recovery Path WRITE DATA CHECK signal 3.2.1 3-2
instruction - 5.15.17 76-5 3.2.2 3-2
Transfer in Channei
command 6.6.1 6-36 X
Truncated search 6.8.4 6-4 1 x-field 43.25 4-22
Truncated search ' X-registers
restrictions 6.8.5 6-42 Executive 3.4.2.29 3-21
user 3.422 3-17
U
Unconditional jump
instructions
Allow All Interrupt and B
Jump 5.9.3 5-38
Load Modifier and
Jump 59.2 5-37
Store Location and
Jump 5.9.1 5-37
User registers
A-registers 3423 3-18
Index registers 3422 3-17
J-registers 3.4.2.21 3-20




36 34 33 32 18 17

ES! ACCESS CONTROL WORD (QUARTER WORD)

G |H]|C w
36 34 3332 3130 29 18 17 [0}
BYTE MANIPULATION STAGING REGISTER 1

BT

BS2 BS3 BS4
o|1]2|3|4f5(6|7(8
35 27 26 18 17 9 8 0
BYTE MANIPULATION STAGING REGISTER 2
BHO BH1

35 18 17 0
BYTE MANIPULATION STAGING REGISTER 3

BBO BB1 BB2 BB3
a5 27 26 18 17 98 o
J REGISTER

PM|wE hw Iy o,, O,
35 34 33 32 31 2120 1817 32. o
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Appendix C. Instruction Repertoire and Instruction Times

The estimated instruction 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 Appendix 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.

Function Mnemonic Instruction Description Instruc-
Code tion
(Octal) Time (in

ns)

f j

00 | 0-17 - invalid Code Causes Invalid Instruction interrupt to address 1150
221,

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 |(A')| - U 200

04 | 0-17 S, SR Store R R) — U 200

05 | 0-17 Sz Store Zero 000000 000000 — U 200

(a=0)
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Function Mnemonic Instruction Description Instruc—-
Code : tion
{Octal) Time (in

ns)

f j

0E | 0-17 SNz Store Negative Zero 777777 777777 — U 200
(a=1)

05 | 0-17 SP1 Store Positive One 000000 000001 — U 200
(a=2)

05 0-17 SN1 Store Negative One ‘777777 777776 — U 200
(a=3)

05 | 0-17 SFS Store Fieldata Blanks | 050505 050505 — U 200
(a=4)

05 @ 0-17 SFzZ Store Fieldata Zeros 606060 606060 — U 200
(a=5)

05 0-17 SAS Store ASCII Blanks 040040 040040 — U 200
(a=6)

|

05 | 0-17 SAZ Store ASCH Zeros 060060 060060 — U 200
(a=7)

05 | 0-17 INC Increase (U) + 1 — U. If initial or final value of U=0, 550/750
(a=10) execute N; else skip Ni

05 | 0-17 DEC Decrease Uy~ 1 — U. If initial or final value of U=0, 550/750
fa=11) execute NI; else skip NI

05 | 0-17 INC 2 Increase by 2 (U) 4+ 2 — U. If initial or final value of U=0, 550/750
(a=12) execute NI, else skip NI

05 | 0-17 DEC 2 Decrease by 2 (U) - 2 — U. Ifinitial or final value of U=0, 550/750
(a=13) execute NI, else skip NI
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Function Mnemonic Instruction Description Instruc-
Code tion
(Octal) Time (in
ns)
f i
05 | 0-17 ENZ Eliminate Negative Negative O is changed to positive O for 550
(a=14-17) Zero sign-extended operands
06 | 0-17 S, SX Store X xX,) —u 200
07 | 0-11 - Invalid Code Causes Invalid Instruction interrupt to address 1150
221,
07 | 12 LDJ Load D Bank Base Select BDR specified by D12; if D12=0 select | 2550
and Jump BDR2; if D12=1 select BDR3; load BDR with
new BD located by BDI and BDTP specified in
(X.); old BD!l and P41 — X, jump to address
U
07 13 LiJ Load | Bank Base and | Select BDR specified by D12; if D12=0 select | 2550
Jump BDRO; if D12=1 select BDR1; load BDR with
new BD located by BDI and BDTP specified in
(X,); old BDI and P+1 — X, jump to address
U
07 | 14 LPD Load Designators (Ulg .30 — Designator Register: 600
(Uy — D4 (U); — D10
(U}, — D5 (U)g — D17
(U), — D8 (U)g — D20
07 | 18 SPD Store Designators Designator Register D-bits — Ug_,, zeros — 200
{(a=0) (VP
D4 — Uy, D12 — Uy,
D5 — U, D17 — U,
D8 — U, D20 — U,
D10 — U,
07 | 16 Invalid Code Causes Invalid Instruction interrupt to address 1150
221,
07 17 LBJ Load Bank and Jump Load BDR specified by (X,)3, 33 With new BD 2550
located by BDI and BDTP specified in (X,); old
BD!I and P41 = X_; jump to address U
10 | 0-17 L, LA Load A ) — A, 200
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Function Mnemonic Instruction Description Instruc-
Code ‘ tion
(Octal) Time (in
ns)
f i

11 | 0-17 LN, LNA Load Negative A -U) — A, 200

12 | 0-17 | LM, LMA Load Magnitude A [(U) | = A, 200

13 | 0-17 LNM, LNMA Load Negative -HU) | — A, 200
Magnitude A

14 | 0-17 | A AA Add to A AN+ = A, 200

16 | 0-17 AN, ANA Add Negative To A (A, - (U) — A, 200

16 | 0-17 AM, AMA Add Magnitude To A A4V — A, 200

17 | 0-17 ANM, ANMA Add Negative (A)=1(U)] = A, 200
Magnitude To A

20 | 0-17 AU Add Upper (A)+() — A+1 250

21 | 0-17 ANU Add Negative Upper (A - (U) = Ag41 250

22 | 0-15 BT Block Transfer, (Xy+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 Xy = (U} — X, 200

26 | 0-17 LXM Load X Modifier (U) = X,19-0° X435-18 Unchanged 200

27 | 0-17 | L, LX Load X U —x, 200

30 | 0-17 | MmI Multiply Integer A)(U) = ALA +1 1150 +

100b

31 0-17 MS! Multiply Single (A — A, 1100 4+
Integer 100b

32 | 0-17 MF Multiply Fractional (AN (U) = A A +1 1250 +

100b

b = Number 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 Transliate 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 unequatl byte and NzO
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,) > O: string E > F
(A,) = O; string E = F
A < O;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 | 06 PDB+ Packed Decimal to Convert N packed decimal digits in string E to -
Byte Convert bytes in string F

33 | 07 EDIT Edit Edit byte string E and transfer to byte string F
under the control of string G (see Note 2 (b))

Skip 4600 +
SO0N,

Editing action 4600 +
2300N,

Blank if zero 4600 +
1000N,

. = Simulated in software by the Executive System.
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Function Mnemonic Instruction Description Instruc-
Code tion
(Octal) ! Time (in
| f ns)
f j
33 { 10 . BI Byte to Binary Convert N bytes in string E into a signed 1800 +
Single Integer binary integer.in register A, 750N
Convert
33 1 BD! ‘ Byte to Binary " Convert N bytes in string E into a signed 1950 +
: . Double integer binary integer in registers A, and A,+1 750N
f i Convert
|
33 I 12 1B Binary Single Integer Convert the binary integer in A, to byte format | 8850 +
| to Byte Convert and store in string E 500N
33 13 i DIB Binary Double Integer | Convert the binary integer in A, and A +1 to 9100 +
i to Byte Convert | byte format and store in string E 500N
|
33 14 " BF Byte to Single Convert N bytes in string E into a single 13,850+
. Floating Convert i length floating point format in register A, 1050N
33 . 15 © BDF 1 Byte to Double ‘ Convert N bytes in string E into a double 13,850+
'! ! Floating Convert [ length floating point format in registers A, 1050N
! ; ! LA+
i I | |
33 i 16 l FB i Single Floating to 1 Convert the single length floating point 5150 +
i | ] Byte Convert | number in A, to byte format and store in 1050N
| : '; . string E
| ; .
33 , 17 - DFB . Double Floating to " Convert the double length floating point 5150 +
\ | . Byte Convert ; number in Aa and Aa+1 to byte format and 1050N
, ] | store in string E
L ! i
34 l 0-17 | DI i Divide integer L (A, Ag+ 11 (V) — A REMAINDER — A 41 1400 +
. ' | 100b
i
35 { 0-17 | DSF Divide Single (AJU) = A +1 5800
: Fractional
i
! i
36 | 0-17 DF Divide Fractional i (A, A+ 1R (U) — A REMAINDER = A 41 5800
37 | 00 QB+ Quarter-Word Byte | Discard (Alyg, (A)yg.dA)y;. @nd (A)g: place the -
| remaining bits in Ay, i (A)y, ™ Agg 4,
I
37 01 BO« Binary to Quarter- ' Discard (A)yg_g,: Place the remaining bits in -
Word Byte Extend L A a7 Ags_re Aygogr 8N A, o zero fill Ay,
' Agg. Ayy. and Ag

* = Simulated in software by the Executive System.

b = Number of arithmetic loops
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Function Mnemonic Instruction Description Instruc-
Code tion
(Octal) Time (in
ns)
f i
37 | 02 QBH#* Quarter-Word Byte to | Discard (A)yg, (A)yg. (A)y5. and (A)y: place the
Binary Halves remaining bits in Ay, 49 and Ayg o (Alyy —
Compress Azg.asi (Al =™ Aygye
37 | 03 BHQ#* Binary Halves to Discard (A)yg_34 and (A);,_,¢: Place the -
Quarter- Word Byte remaining bits in Ay, o5, Ayg 14, Ayg g @Nd
Extend A,_o zero fill Agg, Aje. Ayq. and Ay
37 | 04 QDB+ Quarter-Word Byte to | Discard Ayg, Ajyg, Ay, Ag, At 1ag. At 154, -
Double Binary A+1,,, and A+1°; place the remaining bits in
Compress Agyo 8nd A41; (A)y; = Agg ag
37 | 05 DBQ#* Double Binary to Discard (A)3g_,4: Place the remaining bits from | -
Quarter-Word Byte Aand A+1in Ag, og. Agg 1 Aygg Ao
Extend A+134_27, A+1zs-1s' A41 16-9- 8nd A+ 17_0;
zero fill Agg, Agg, Ayy. Ag, At 150, At 1,
A+, and A4 1,
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 1500/
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 1600/
G (see Note 7) 2500N
37 10-17 | - Invalid Code Causes invalid instruction interrupt to address -
221,
40 | Q¢-17 OR Logical OR A,) (L) = A+1 250
41 | ¢-17 | XOR Logical Exclusive OR (A EOR (U) — A, +1 250
42 | O-17 AND Logical AND A) v — 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 | 0-17 LX Load X Increment (U) = (X,)35_18' (X,)y7_0 unchanged 200

* = Simulated in software by the Executive System.
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Function Mnemonic Instruction Description Instruc-
Code tion
(Octal) Time (in

ns)

f i

47 | 0-17 TLEM Test Less Than or Skip NI if (U) € (X,)y7_0 8lways (X)) 15 + (X} | 600/800

Equal to Modifier k18 X.,,_o
TNGM Test Not Greater Alternate mnemonic for TLEM instruction
Modifier

50 | 0-17 T2 Test Zero Skip NI if (U)=0 350/550

51 | 0-17 TNZ Test Nonzero Skip NI if (U) 220 350/550

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

53 | 0-17 TNE Test Not Equal Skip NI if (U) 2 (A,) 350/550

54 0-17 TLE Test Less Than or Skip NI if (U) < (Aa) 450/650

Equal
TNG Test Not Greater
56 | 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) 500/700
57 | 0-17 | TNW Test Not Within Skip NI if (U) € (A,) or (U)>(A,+1) 500/700
Range
60 | 0-17 | TP Test Positive Skip NI if (U)yg=0 350/550
61 0-17 TN Test Negative Skip NI if (U)yg=1 350/550
62 0-17 SE Search Equal Skip NI if (U)=(Aa), else repeat 1050 +
200a

63 | 0-17 SNE Search Not Equal Skip NI if (U} 2 (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 if (U) > (A,). else repeat 1060 +

200a

a = Number of words
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Function Mnemonic Instruction Description Instruc-
Code tion
(Octal) Time (in
ns)
f i
66 | 0-17 SW Search Within Range Skip NI if (A )<(U) < (A, +1), else repeat 1100 +
200a
67 . 0-17 SNW Search Not Within Skip NLif (U) < (A)) or (U)>(A +1), eise repeat 1100 +
Range 200a
70 | 0-17 JGD Jump Greater and Jump to U if (Control Register‘..)>0; go to NI if | 200/300
Decrement (Control Registerh) € 0; always (Control
Registerj.) -1 = Control Register'..
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) 2 (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) (R2) > (A) (R2), else 1050 +
repeat 200a
71 | 04 Msw Masked Search Skip NI if (A) (R2) < (U) (R2) € 1100 +
Within Range (A,+ 1) BED (R2), else repeat 200a
71 { 05 MSNW Masked Search Not Skip NI if (U) (R2) < (A,) (R2) or (U) 1100 +
Within Range (R2) > (A,+1) (R2), else repeat 200a
71 | 06 MASL Masked Alpha- Skip NI if (U) (R2) < (A) (R2), else 1050 +
numeric Search Less repeat 200a
Than or Equal
71 | o7 MASG Masked Skip NI if (U) (R2) > (A,) (R2), else 1050 +
Alphanumeric repeat 200a
Search Greater
71 10 DA Double Precision Ay Ay +1) 4+ (U, U41) — A, A1 450
Fixed-Point Add ) :

8 = Number of words
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Function Mnemonic Instruction Description Instruc-
Code tion
(Octal) Time (in

ns)

f §

71 11 DAN Double Precision (A., A+1)-(UU+T) — A., A.+1 450
Fixed-Point Add
Negative
71 12 Ds Double Store A Ay Ay+1) — U U4t 400
71 .13 DL Double Load A (U U+ — A, A+ 400
71 14 DLN Double Load —{U, U+1) — A, A+1 400
Negative A
71 15 DLM Double Load HU, U+ 1) = A, A +1 400
Magnitude A
71 16 DJz Double Precision Jump to U if (A,, A,+1) = 20; go to NI if (A, 250/350
Jump Zero A,+1) 220
71 17 DTE Double Precision Skip NI if (U, U+1) = (A, A+ 1) 550/750
Test Equal
72 | 00 1M 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,, ,; jump to 400
Jump U+41
72 | 02 JPS Jump Positive and Jump to U if 