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Preface 

This publication describes the COMPARE AND 
SWAP ,Il.ND PURGE instnJction, a~so k'lOWn as 
the broadcasted-purging facUity, of the Enterprise 
Systems ArchitecP..v.e/300 {ESN300}.1 

This pub!ication is informal and not «datable 
through PUBORDER. The p'.Jblication contains 
information t.'1at wil be placed in the next version, 

version -1)7 
Y' , 

ArC/1itecturel3BO 
S,Il22-7201. 

of Enterprise Systems 
Principles of Operation, 

Terms and concepts referred to in this publication 
but expl.ained in the aforementioned pub!ication 
are not explained again in this pubUcat.iQn. 

1 Enterprise Systems ArGhiteGtur€!390 and ESAJ390 are trademarks of the International Busin€-s-'! MaGhin€-'! Corporation 

n ........ "........... " 





r"'Il,.,1 II .. ,,"'" 





"'~I II ___ _ 

COMPARE AND SWAP AND PURGE Instruction 

I 
I CQ'I1'ARE AIW 

Name 

SwAP AND PURGE 

Characteristics 

IfXPlanation: 

I $ Causes seria 11 zat i OIL 

I
I Ai Access exceDtions; not 

detail s. . 
all access exceptions may occur; see instruction description for 

I C Condition code is set. 
I P Privileged-operation exception. 
I R PER general-register-alteration event. 

I 
1 

I 
1 ~~E ;:~:1~~!~~~!1::::~~~!~~ccess register 

LSI _ PER storage-alteration ev~nLc~ __ . _._ .. ___ ~_~ ... __ ._,~ __ ~ ___ '_" __ ,~ ___ ~ ~_J 
in the access-register mode. 

FigLlre 1. &trnrnary 01 Contra! /r!strLlclians 
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PURGE 
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The first and second operands are compared. !f 
they ar-e -equal. t'1e oontel"1t6 of general regi6ter 
R 1 + 1 are stored at tl-te second--operalld location, 
and ap' ... 'fging operation is performed. If they are 
unequal, the second operand is loaded into the 
first--operand location. The r-esult of t.tte compar­
ison is indicated in the condition code. 

Sits 16-23 of the im;truction are ignored. 

The first operand i$ the contents Of general reg­
ister R 1. The second operand is a word in 
storage. The Jocation of the leftmost byte of the 
6eCond operand i6 designated by the contents of 
genera! register R,. 

The purgjng -operation applies to ART~!oo¥.aside 
buffers {ALSs) and traw..!atiorHooY.aside lY.Jffers 

(Tills) 1n aU CPUs in the configuration. Either 
ALSs or TLBs, or both ALSs and TLSs, may be 
selected for purging. I\U entries are cleared from 
the selected buffers. 

The purg1ng operation is specified by means of 
bits 30 and 31 of general register Hz. When bit 
30 is one, entries are cteared from ALBs. When 
bit 31 is one, entries are cleared from TLBs. 
When bits 30 and 31 bot.1-J are ones, !7ntries ar!7 
cleared from AlBs and TLBs. When bits 30 and 
31 both are zeros. itO entries are cleclied. 

The har-tdfing of the address in Q€nera~ regw;te( R2 
is dependent on t.i-)e addressing mode. In the 
24--blt addr~ng mode. the contents of bit posi­
tions &29 of genera! register Rz. with two zeros 
appended on tl-te right, constitute tl-te address, a'1d 
the contents of bit positions 0-7 are ignored. In 
the 31--bit addressing mode, the contents of bit 
posvJoos 1-29 of generaJ register Hi!, with two 
zeros appended on the right, eonstitute the 
addr~, and it,., eor1ier1tS 01 bit position 0 are 
ignored. 

The contents of t.~ registers just described are 
shown in Figure 2 on page 2. 
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Figure 2. Register C.ontents for COMPARE AND 
SWAP AND PURGE 

When an equal comparison occurs, the contents 
of general register Al + 1 are stored at the 
second-operand location. The fetch of the second 
operand for purposes of comparison and the store 
into the second-operand location appear to be a 
block-concurrent interlocked-update reference as 
observed by other CPUs. 

Wnen the result of the comparison is unequai, the 
second-operand location remains unchanged. 
However} on some models, t'1e value may be 
fetched and subsequently stored back unchanged 
at the Second--operand Iocation~ ThIs update 
appears to be a b!ock~current jntcrlockod~ 

update reference as WoX}rved by ott-eo CPUs. 

A serialization function is performed before the 
operand is fetched and again after the operation is 
compJeted~ 

When an equal comparison occurs, this CPU 
clears entries from its ALB and TLB, as specified 

,.,,....11 ___ _ 

by bite SO and 31 of genera! register Hz, and 
sigr.als aft CPUs in U"itG OOJ~figuration to claar the 
same specified entries from their AU3s and TLBs. 
The ALB entries that are cleared are ail ALB 
access-list designations, access-list emnes, 
ASN-second-tabie entries, and authority-tabie 
entries. -, he 1 LB entries that are cleared are all 
TLB segment-table entries and page-table entries. 

The execution of COMPARE AND SWAP AND 
PURGE is not completed on the CPU which exe­
cutes it until (1) all specified entries have been 
cleared from the ALB and TLB on this CPU and 
(2) all other CPUs in the configuration have com­
pleted any storage accesses, including the 
L¢ating of the change and referenc..e bits, by 
using tt,e specified J1.L8 and Till entries_ 

Special Conditione 

The RI field must designate an even register; ot"~ 
ervvise, a specification exception is recognized. 

Resulting c..,~ditior. Code: 

o First and second operands equal, second 
oparand replaced by contonts of goneral reg" 
ister Ri + 1 

1 First and second operands unequai, first 
operand repiaced by 6e(;{)nd opera1id 

2 
3 

PrcgrJlm Exceptions; 

~ Access (fetch and storG, operand 2) 
• Prrvileged opel ation 

• Specification 

Programming Note: COMPARE AND SWAP 
AND PURGE provides a broadcast form of the 
PURGE ALB and PURGE TLB instructions, thus 
making it possible to avoid uses of SIGNAL 
PROCESSOR. 
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