cmsl12.3002.8. LIGHTWEIGHT PRESENT TION PR OTOCOL cmr12.300 39 cmr10.329... cmbx10.329while cmr10.329 (fgets (bu�er, cmbx10.329 sizeof cmr10.329 bu�er, stdin)) cmsy10.329 cmbx10.329register cmr10.329 PE ct2prim (bu�er, strlen (bu�er) 1); cmbx10.329if cmr10.329 (PDataRequest (sd, &p e, 1, pi) == NOTOK) error "P-DATA.REQUEST: cmtt10.329 %s" cmr10.329PErrString (pa cmsy10.329 cmmi10.329cmr10.329 pa reason)); free (p e); cmsy10.329cmr7.300 10 cmbx10.329if cmr10.329 (PRelRequest (sd, NULLPEP 0, NOTOK, pr, pi) == NOTOK) error "P-RELEASE.REQUEST: cmtt10.329 %s" cmr10.329PErrString (pa cmsy10.329 cmmi10.329cmr10.329 pa reason)); cmbx10.329if cmr10.329 (!pr cmsy10.329 cmmi10.329 cmr10.329 pr a�rmativ e) cmsy10.329 cmr10.329cmbx10.329 oid cmr10.329

PUAb ortRequest (sd, NULLPEP 0, pi); error "release cmtt10.329 rejected by sink" ); cmsy10.329cmr10.329 cmr10.329PRFREE (pr); cmr7.30020 cmr10.329exit (0); cmsy10.329cmr12.300Figure 2.3: Data ransfer for the PSAP source en tit cmbx10.5182.8 Ligh eigh Presen tation Proto col cmr12.300run OSI applications using the ligh eigh presen tation proto col de�ned in RF C1085, load the program with cmtt12.300 -lpsap2-lpp cmr12.300 or cmtt12.300 -isode-lpp cmr12.300

This is complete implemen tation of RF C1085. The follo wing functions are ailable: cmtt10.329PInit PConnResponse PAsynConnRequest PAsynRetryRequest PDataRequest PReadRequest cmr12.30040 cmsl12.300 CHAPTER 2. PRESENT TION SER VICES cmtt10.329PUAbortRequest PRelRequest PRelResponse PSetIndications PSelectMask PErrSTring cmr12.300Note that when RF C1085 is used as presen tation bac king, only subset of the presen tation services are ailable: cmss10.329P-CONNECT P-D P-U-ABORT P-P-ABORT cmr12.300The cmti12.300 lpp cmr12.300 (8c) daemon is used to listen for incoming connections and dis- patc the appropriate daemon. This daemon will listen only for connections using the TCP bac king. or connections using the UDP bac king, the re- sp onder program ust listen itself. This is triv ally accomplished using the cmtt12.300isodeserver cmr12.300 routine describ ed in Section 2.5 on page 44. cmbx10.5182.9 or urther Reading cmr12.300The ISO sp eci�cation for session services is de�ned in ISO88a ], while the corresp onding proto col de�nition is ISO88b ]. cmbx10.746Chapter Session Services cmr12.300The cmti12.300 libssap cmr12.300 (3n) library implemen ts the session service. As with most mo dels of OSI services, the underlying assumption is one of symmetric, async hronous en vironmen t. That is, although eers exist at giv en la er, one do es not necessary view eer as either clien or serv er. urther, the service pro vider ma generate ev en ts for the service user without the latter en tit triggering the actions whic led to the ev en t. or example, in sync hronous en vironmen t, an indication that data has arriv ed usually ccurs only when the service user asks the service pro vider to read data; in an async hronous en vironmen t, the service pro vider ma in terrupt the service user at an time to announce the arriv al of data. The cmtt12.300 ssap cmr12.300 mo dule in this release initially uses clien t/serv er paradigm to start comm unications. Once the connection is established, symmetric view is tak en. In addition, initially the in terface is sync hronous; ho ev er once the connection is established, an async hronous in terface ma selected. All of the routines in the cmti12.300 libssap cmr12.300 (3n) library are in teger-v alued. They return the manifest constan cmtt12.300 OK cmr12.300 on success, or cmtt12.300 NOTOK cmr12.300 otherwise. 41 cmr12.30042 cmsl12.300 CHAPTER 3. SESSION SER VICES cmbx10.5183.1 arning cmr12.300Please read the follo wing imp ortan message. cmbx12.300NOTE: cmr12.300 Readers of this hapter should ha an in timate understand- ing of the OSI session service. It is not the in ten of this hapter to presen tutorial on these services, so no vice users will su�er greatly if they ho ose to read further. cmbx10.5183.2 Addresses cmr12.300Addresses at the session service access oin are represen ted the cmtt12.300 SSAPaddr cmr12.300structure. cmtt10.329struct SSAPaddr struct TSAPaddr sa_addr; #define SSSIZE 64 int sa_selectlen; char sa_selector[SSSIZE]; }; #define NULLSA ((struct SSAPaddr *) 0) cmr12.300This structure con tains elemen ts: cmtt12.300sa addr cmbx12.300 cmr12.300 the transp ort address, as describ ed in Section 4.1 on page 101; and, cmtt12.300sa selector cmbx12.300 sa cmtt12.300 selectlen cmbx12.300 cmr12.300 the session selector. In Figure 3.1, an example of ho one constructs the SSAP address for the Presen tation pro vider on host cmtt12.300 RemoteHost cmr12.300 is presen ted. The routine cmtt12.300is2saddr cmr12.300 tak es host and service, and then consults the cmti12.300 iso entities cmr12.300 (5) �le describ ed in Chapter of cmti12.300 olume One cmr12.300 to construct session address. cmtt10.329struct SSAPaddr *is2saddr (host, service, is) char *host, *service; struct isoservent *is; cmsl12.3003.2. ADDRESSES cmr12.300 43 cmbx10.329#include cmmi10.329 iso cmr10.329 de cmmi10.329 ssap.h cmmi10.329 cmbx10.329#include cmmi10.329 cmr10.329 iso cmr10.329 de cmmi10.329 isoserv cmr10.329 en t.h cmmi10.329 cmr10.329... cmbx10.329register struct cmr10.329 SSAP addr *sa; cmbx10.329register struct cmr10.329 isoserv en *is; ... cmr7.30010 cmbx10.329if cmr10.329 ((is getisoserv en tb yname "presentation" cmr10.329 cmtt10.329 "ssap" )) cmr10.329 == cmtt10.329 NULL) error "ssap/presentation" ); cmmi10.329cmr10.329 cmti10.329 cmtt10.329 emoteHost is the host we’r inter este in, e.g., \gr emlin.nrtc.northr op.c om" cmmi10.329 cmbx10.329if cmr10.329 ((sa is2saddr (RemoteHost, NULLCP is)) == NULLSA) error "address cmtt10.329 translation failed" ); cmr10.329... cmr7.300 20 cmr12.300Figure 3.1: Constructing the SSAP address for the Presen tation pro vider cmr12.30044 cmsl12.300 CHAPTER 3. SESSION SER VICES cmbx10.4323.2.1 Calling Address cmr12.300Certain users of the session service (e.g., the reliable transfer service) need to kno the name of the lo cal host when they initiate connection. The routine cmtt12.300 SLocalHostName cmr12.300 has een pro vided for this reason. cmtt10.329char *SLocalHostName () cmbx10.4323.2.2 Address Enco dings cmr12.300It ma useful to enco de session address for viewing. Although consen- sus for standard of doing this has not et een reac hed, the routines cmtt12.300saddr2str cmr12.300 and cmtt12.300 str2saddr cmr12.300 ma used in the in terim. cmtt10.329char *saddr2str (sa) struct SSAPaddr *sa; cmr12.300The parameter to this pro cedure is: cmtt12.300sa cmbx12.300 cmr12.300 the session address. If cmtt12.300 saddr2str cmr12.300 fails, it returns the manifest constan cmtt12.300 NULLCP cmr12.300

The routine cmtt12.300 str2saddr cmr12.300 tak es an ascii string enco ding and returns ses- sion address. cmtt10.329struct SSAPaddr *str2saddr (str) char *str; cmr12.300The parameter to this pro cedure is: cmtt12.300str cmbx12.300 cmr12.300 the ascii string. If cmtt12.300 str2saddr cmr12.300 fails, it returns the manifest constan cmtt12.300 NULLSA cmr12.300 cmbx10.5183.3 Connection Establishmen cmr12.300Un til the connection has een fully established, the implemen tation distin- guishes et een clien ts and serv ers, whic are more prop erly referred to as cmti12.300initiators cmr12.300 and cmti12.300 esp onders cmr12.300 to use OSI terminology cmsl12.3003.3. CONNECTION EST ABLISHMENT cmr12.300 45 cmbx10.4323.3.1 Connection Negotiation cmr12.300rom the user’s ersp ectiv e, there are sev eral parameters whic are negoti- ated the session pro viders during connection establishmen t. Suggestions as to the alues of some of these parameters are made the user. cmbx12.300Maxim um SSDU Size cmr12.300The session pro vider will accept arbitrarily large session service data units (SSDUs) and transparen tly fragmen and re-assem ble them during transit. Hence, the actual SSDU is of unlimited size. Ho ev er, for e�ciency reasons, it ma desirable for the user to send SSDUs whic are no larger than certain threshold. When connection has een established, the service pro viders inform the initiator and resp onder as to what this threshold is. cmbx12.300NOTE: cmr12.300 In the curren implemen tation, SSDUs whic are no larger than the maxim um atomic SSDU size are handled ery e�- cien tly or optimal erformance, users of the session service should striv to oid sending SSDUs whic are larger than this threshold. cmbx12.300Session Requiremen ts cmr12.300Users ma sp ecify the particular services that they will require from the ses- sion pro vider. The particular requiremen ts supp orted in the curren imple- men tation are listed in able 3.1. These requiremen ts are alw ys negotiated do wn ard. That is, the initiator of the connection (i.e., the \clien t") indi- cates the desired session requiremen ts. These are then giv en to the resp onder to the connection request (i.e., the \serv er") who ma select an (or all) of the indicated session requiremen ts. cmr8.300cmr12.300This selection is then indicated to the initiator. cmr7.300cmr10.300There is one exception, the resp onder ma not select oth the half- and full-duplex requiremen ts. It ust ho ose one. If the initiator selects oth initially it is indicating that the hoice is made at the resp onder’s discretion. cmr12.30046 cmsl12.300 CHAPTER 3. SESSION SER VICES cmbx12.300Requiremen ts cmtt12.300SR HALFDUPLEX cmr12.300 Half-duplex cmtt12.300SR DUPLEX cmr12.300 ull-duplex cmtt12.300SR EXPEDITED cmr12.300 Exp edited Data ransfer cmtt12.300SR MINORSYNC cmr12.300 Minor Sync hronize cmtt12.300SR MAJORSYNC cmr12.300 Ma jor Sync hronize cmtt12.300SR RESYNC cmr12.300 Resync hronize cmtt12.300SR ACTIVITY cmr12.300 Activit Managemen cmtt12.300SR NEGOTIATED cmr12.300 Negotiated Release cmtt12.300SR CAPABILITY cmr12.300 Capabilit Data ransfer cmtt12.300SR EXCEPTIONS cmr12.300 Exception Rep orting cmtt12.300SR TYPEDATA cmr12.300 yp ed Data ransfer cmbx12.300Subsets (com binations of the ab e) cmtt12.300SR BASUBSET cmr12.300 Basic Activit Subset cmtt12.300SR BCSUBSET cmr12.300 Basic Com bined Subset cmtt12.300SR BSSUBSET cmr12.300 Basic Sync hronized Subset able 3.1: Session Requiremen ts cmsl12.3003.3. CONNECTION EST ABLISHMENT cmr12.300 47 cmbx10.329ok en Name Av ailabilit cmtt10.329ST RLS TOKEN cmr10.329 release tok en cmtt10.329 SR RLS EXISTS ST MAJ TOKEN cmr10.329 ma jorsync tok en cmtt10.329 SR MAJ EXISTS ST ACT TOKEN cmr10.329 activit tok en cmtt10.329 SR ACT EXISTS cmr10.329(really ma jorsync tok en) cmtt10.329ST MIN TOKEN cmr10.329 minorsync tok en cmtt10.329 SR MIN EXISTS ST DAT TOKEN cmr10.329 data tok en cmtt10.329 SR DAT EXISTS cmr12.300able 3.2: Session ok ens cmbx12.300Session ok ens cmr12.300Dep ending on the session requiremen ts selected, sev eral session tok ens ma ailable in order to co ordinate the use of session services. There are terms commonly used when referring to session tok en: cmsy10.360cmr12.300 Av ailabilit If tok en is ailable, then it exists for use during the session connec- tion. The ailabilit of tok en dep ends on the session requiremen ts selected for the connection. cmsy10.360cmr12.300 Ownership Certain session services are ma not requested user unless that user wns the tok en asso ciated with those services. The particular tok ens supp orted in the curren implemen tation, along with their asso ciated ailabilit information are listed in able 3.2. The session requiremen ts are enco ded as single in teger (actually only the lo w-order ctets of an in teger). determine if tok en is ailable, one can use simple test in olving the session requiremen ts: cmtt10.329if (requirements SR_xxx_EXISTS) ... cmr12.300or example, to determine if the negotiated release tok en is ailable: cmtt10.329if (requirements SR_RLS_EXISTS) ... cmr12.30048 cmsl12.300 CHAPTER 3. SESSION SER VICES cmtt12.300ST INIT VALUE cmr12.300 initiator’s side cmtt12.300ST RESP VALUE cmr12.300 resp onder’s side cmtt12.300ST CALL VALUE cmr12.300 resp onder’s hoice able 3.3: Initial ok en Settings Finally the macro cmtt12.300 dotokens cmr12.300 ma used to execute cmti12.300 cmr12.300 co de for eac session tok en (regardless of ailabilit y). This macro acts as if it executes: cmtt10.329dotoken (SR_xxx_EXISTS, ST_xxx_SHIFT, ST_xxx_TOKEN, "xxx"); cmr12.300for eac tok en. Usually cmtt12.300 dotoken cmr12.300 is macro whic executes some co de for eac tok en. An example is pro vided momen tarily cmbx12.300Initial ok en Settings cmr12.300or eac tok en whic is made ailable during connection negotiation, the hoice as to whic user initially has the tok en is left to the discretion of the initiator. The three hoices for the initial settings of tok en are listed in able 3.3. The initial settings for all ailable tok ens are enco ded in single in teger (actually only the lo w-order ctets of an in teger). enco de alue: cmtt10.329settings &= ~(ST_MASK << ST_yyy_SHIFT); settings |= ST_xxx_VALUE << ST_yyy_SHIFT; cmr12.300or example, to indicate that the resp onder of the connection is to initially ha the data tok en: cmtt10.329settings &= ~(ST_MASK << ST_DAT_SHIFT); settings |= ST_RESP_VALUE << ST_DAT_SHIFT; cmr12.300The �rst statemen t, whic clears the �eld in cmtt12.300 settings cmr12.300 using cmtt12.300 ST_MASK cmr12.300 is not required if cmtt12.300 settings cmr12.300 is initially cmtt12.300 cmr12.300

If the initiator indicates that the initial setting of tok en is left to the resp onder’s hoice, then the resp onder ust decide. In Figure 3.2, an example of the cmtt12.300 dotokens cmr12.300 macro is presen ted. In this example, the resp onder examines the initial setting for eac ailable tok en, and: